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Right-Pa nel of th e contr ol
include s eigh t traffic di
rection lev ers mounted just
below the track dia gram. Be 
low- Signals 1z LS a nd 1zM
at the eas t end of Kinney

CIC. Installed on Norfolk &Western
Local field controls han
dled by coded track cir
cuits without line circuits
on 22-mile section of

single track

BETWE E N P hoebe, Va., and F orest,
22 miles, the Norfolk & W estern has
two single-track main lines. The
original line, involving grades up to
094 per cent, passes th rough the City
of Lynchburg, Va., and is used pri
marily for passenger train s, although
hght tonnage fr eight trains can be
handled on this line. Also between
Phoebe and Fo res t, the Norfolk &
Western has a second single-track line
know n as the Lynchburg belt on
which the maximum grade is 0.5 per
cent. Practically all of the f reight
trams in either direction are operated
OVer th is belt line, not only because
of the better grades, but also to avoid
delays which might be occasioned by
operating uch tr ains on the old line

through L ynchburg . For many years,
both the old line and the belt line
have been equipped with automat ic
block signals for t rain movements in
either direction. As a part of an ex
tensive signaling replacement pro
gr am on var ious sections of this road,
the semaphore signaling on both lines
between P hoebe and Forest has been
replaced with modern position-light
signaling , and in addition, centra l
ized traffic control has been installed
on the 22-mile single-track belt line,
the control machine being located in
the tower of the interlocking at
F orest.

T his C. T . C. installation is of
special interest for severa l reasons.
In the first instance, the switches were
equipped in accorda nce with the re
quirement of serv ice and practices of
trai n operation. In view of the fact
that the through trains use only cer
tain passing t racks, the new installa
tion of power switc hes and spring
mechanisms was confined to these
pass ing tracks. A major portion o f
the freight tr affic consists o f loaded

coal ca rs eastbound and empty coal
cars westbound, ther efore. eastbound
t rains are given preference to hold the
main line while westbound trains take
siding for meets. F or th is reason, at
cer tain passing tracks the east end
switches are equipped with power
machines, but oil buffer spring me
chanisms with mechan ical facing
point locks were installed at the west
switches . At other passing tracks.
which are not usee! ord inar ily by
through t ra ins. the hand-throw stands
remain in service. On certain other
switches at connecting tr acks or at
cert ain crossovers, which are used
only under special circumsta nces,
electric switch locks, controlled by the
C. T. C. system, were insta lled.

Track and Signal Layout

The track and signal diagram here
with shows only the belt line between
Phoebe and Forest . At the east end
of the territory, a passing track starts
in the P hoebe interlocking and ex
tends westward on the north side of



Unlock by C.T.C. Control

Au g ust , 1941

new semi-automatic signals being in,
eluded in the C. T. C. system. The
C. 1'. C. operator also has charge of
tra ins enroute between K inney and
Montview. T he connecting t rack frOIn

the Montview-Kinney line, which
curves to the south at Montview, is
not used 111 regu lar through train
service, and , therefore, this switch is
operated by a hand-throw stand, and
the new electric lock on this switch is
controlled by the C. T . C. operator at
F orest.

The juncti on switch at Ki nney as
well as the switch at the west end of
the N . ~ W. passing track at K inney
are equipped WIth new power switch
machines. As this passing track is
used ordinarily by through freight
trains, a power-switch machine. under
contro l of the C. T . C. operator was
installed at the east end.

The switch at the east end of the
passing track at F orest is equipped
with a power machine, contro lled by
the C. T . C. operator so that tra ins can
enter or depart f rom this passing

track with out stopping, and the sig
nals, controlled by the C. T . C. system,
are arranged accordingly. The switch
at the west end of the Forest passing
track is included in the interlocking.
E lectr ic switch locks on certain hand
operated switches as indicated on the
diagram are controlled by the C. T . C.
operator.

In order to clear an eastward inter
locking signal govern ing to the belt
line, the leverman at Forest must first
man ipulate the C. T. C. machine to
effect an unlock, provided the tr affic
lever is not already in the proper posi
tion. Likewise, befor e the leverrnan
at Phoebe can clear a westward inter
locking signal governing to the belt
line, the cor respo nding traffic lever in
the C. T . C. machine at F orest must
be in the proper position, and the same
arr angement applies when the lever
man at Montvi ew is to clear an inter
locking signal for a train to go fr om

One of the dua l
con t r ol ele ct r o
pneum ati c swit ch
and lock machines

F ig. l~Track and sig
nal pla n of the C.T .C.
territor y het ween
P hoebe and Forest
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aspect, depend ing whether one or two
au tomatic blocks are unoccupied.
AIte r the train is clear of the passing
track, a t rainman places the switch
normal.

The passing track at Po sm is used
by westbound fr eight trains when

taking siding for meets with east
bound trains. For this reason, a power
switch machine, und er control of the
C. T. C. operator, was installed at the
east switch, and an oil-buffer type
spring switch mechanism with an au
tomati c mechanical facing-point lock
was installed at the west switch. The
new signals at each end ar e controlled
by the C. T . C. system.

At Kinney, on the belt line, ther e is
a junction with a single-track line
which exte nds 0.4 mile to Montvi ew
where a connection is made with the
double-track main line of the South
ern between Washington, D. c., and
At lanta, Ga. Certain t rains of the
Southern enro ute to and from Knox
vil1e, T enn., or beyond, are routed
over the Norfolk & Western tracks
via Montview, Kinney, F orest and
Bristol, Tenn. When making the
change -over to C. T . c., the interlock
ing on the Southern at Montv iew was
continued in service but the mechan 
ical interlocking at K inney was re
moved, the new power switches and
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nof fro m G.T. C. machine at
Forest.
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the main line. Ordinarily only west
ward trains use this passing track,
and , therefore, the west end switch

is equipped with an oil-buffer spring
switch mechani sm so that westward
trains can pul1 out without stopping.
The eastward signa l as wel1 as the
two westward signals at this switch
are cont rol1ed from the C. T . C.
machine.

T he passing track at Bray is not
ordinarily used by th rough trains, and,
therefore, the previously existing
hand-throw switch stands were re
tained in service. The new signa ls at
each end of this passing track, how
ever, are cont rol1ed by the C. T . C.
system. If a westbound tr ain, for ex
ample, is to be directed to take siding ,
the " take-siding" aspect is displayed
on the mast of the westward station
entering signal 28L. After the t rain
has stopped and a trainman has re
versed the switch, a 45-deg . aspect is
displayed on the lower arm of signal
28L, thus authoriz ing the train to en
ter the passing t rack, afte r which a
trainman places the switch normal.
When a westbound train, for example,
is to be directed to depart fr om the
Bray. passing track, a "leave-sid ing"
aspect is displayed on the westward
signal 24LS, which directs th at a
trainma n is to reverse the switch, after
which the signal 24LS displays either
a 45-deg. or a 90-deg. position-light
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Montview to Kinney. The semi-auto
matic signals at the various passing
tracks on the belt line and at the june
cion at Kinney are, of cour se, con
trolled fr om the C. T . C. machine.
With this arrangement, all train move
ments are directed by signal indica
tions which supersede time-ta bles and
train orders.

The average traffic handled daily on
the belt line includes about 20 Nor
folk & \i\1estern fr eight tr ains, and in
addition the Southern operates six
passenger trains and no fre ight t rains
daily on the Montview-Ki nney-Forest
territory.

No Local Line Control Circuits

The new signaling system is of the
straight a-c. type. On the passing sid
ings, conventional type neutral a-c.
track circu its are used, but on the sec
tions of main line between towns, as
well as within sta tion limits, coded a-c.

track circuits are used, not only to ac
complish the auto matic controls of
signals with reference to track occu
pancy, but also they enter into the cir
cuits of the traffic-direction station-to
station control of station-leaving semi
automatic signals, the indications of
which dir ect tr ain movements under
the cont rol of the C. T . C. operator.
With this arrangement, no line cir 
cuits, other than the two C. T . C. line
wires, are required for the control of
signals or power switches. In the au
tomatic cont rols of signals, code in a
track at the rate of 180 per minute
causes the clear aspect to be dis
played ; code at 120, the Approach
Medium; and code at 75, the Ap
proach, and the absence of code or
steady flowing energy, not coded,
causes the Stop aspect to be displayed
on the signal.

T he operations of coded track cir
cuits, as applied to strictly automatic
signaling on the No rfo lk & W estern ,
were explained in an article published
on page 96 of Railway Signalin g for
February, 1940. The following dis
cussion, therefore, is confined to the
new and novel fea tures of using coded
track circuits as applied with refe r
ence to the C. T. C. traffic-direction 0 f
semi-automatic signals in this new in
stallation.

In many of the C. T . C. installa-
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tions described previously in these col
umns, local line circuits in the field
were used for the local cont rols of
signal s and for effecting traffic direc
tional control. as well as compliance
with 1. C. C. Rul e 412. The interesting
and novel feature of this new C. T. C.
installation on the Norf olk & Western
is that t rack circui ts exclusively are
used for the control of signals and
to effect t raffic direction locking as
well as compliance with 1. C. C. Rul e
412, so that no local line wire circuits,
for these purposes, are required.

Traffic Direction Control

On the new C. T . C. control ma
chine, at Forest, eight t raffic-direction
levers are mounted in a row jus t be
low the illuminated diag ram, each of
thes e levers can be operated either to

the left or to the right position , but
there is no center position. A traffic
direction lever is provided for each
sect ion of single tr ack between oppos
ing station-leaving head-block semi-

View from So ut hern
towa rd signa ls 4LS
and 4LM at the east
end of Kin ney layout
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automatic signals; and, likewise. a
traffic-d irect ion lever is provided '£0 \"

the territory within the limits of each
passing tr ack onthe main line only.
There is no traffic lever for the side
track between ends of passing sidings .
J ust above each tr affic-direction lever,
on the diagram , there is an indicator,
including two arrows and two blue
lamps, one or the other of which is
lighted to show the directi on for
which traffic is esta blished in the sec
tion controlled by the corresponding
level below. Ot her than these special
traffic dir ection feature s. the control
machine is of the conventional type.
T he two-wire time-coding system util
izes 14-step code. and includes equip
ment fo r the control of a total of 35
stat ions. The outgoing controls and
returns of indications, as applying tu
the tra ffic direction locking, are han -

1.5 Mi les ) I
Phoeb e

dled by the C.T.C. line coding system.
Normally steady energy is fed from

the entrance end of a station-to-s tation
block toward the exi t end, for the di
rection of traffic estab lished by the
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position of the traffic lever. On ly when
steady energy is detected at the ex it
end of the block will the movement of
the traffic lever on the C. T. C. ma
chine be effective in changing the di
rection of traffic . When an entrance
signal is cleared or the block is occu-
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by lever 8 has caused relay 8W FSR
to be energ ized and relay 8EF SR to
be de-energized. By operation of lever
l OL A, signal lOLA is cleared for a
westbound move. T hen relay
6RT CT M will follow 75 or 180 code,
depending upon the position of relay

the track circuit, front contacts of re
lays 8W F SR, 5TP and 6RASR. Re
lay 8W FSR establishes the west,
bound direction of traffic while relays
6RASR and 5TP check that track cir.
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pied, the steady energy is removed
f rom the ent rance end, and coded
energy is fed from the exit end to
war ds the entrance end of the block.
Referring to Fig . 2, suppose that traf 
fic lever 8 is in position for westbound
movements. The code control sent out

6LAH R, which controls the aspects
displayed by signal 6L A. The circuit
for relay 6RT CT M is fr om C75BL
or C180 BL over back or fr ont con
tacts of relay 6LAHR, back conta ct
of relay 6RT P which indicates that
steady energy has been removed fr om

View looking ea st
a t F o r es t w i th
sig nal 8R at right

cuit 5T is unoccupied and that the lock
relay controlled by signals 6R A and
6R B is energized.

When the front contacts of relay
6RTCTM are closed while it is fol
lowing code, the circ uit is complete
through a front contact of relay
8WFSR and front or back contacts of
relay 6LAH R to apply coded a-c. en
ergy to the transf ormer feeding the
track circuit at the west end of the
block. T his coded energy will be de
tected at the east end of the block by
track recti fying unit lOLRU and track
relay lOLTR. Rec tifying unit lOLRU
is continuously connected to the track
circuit through back contacts of relay
IOLT CTM which will remain de
energized as its circuit is open at the
front contact of relay lOLASR and
back contact of relay lOLHSR which
became energized to clear lOLA.

The code received by relay l OLTR
will be decoded in the usual manner to
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energize relay lOLCDR if 75 code
is being received, and to energize re
lays lQLCDR and lOLDR if 180 code
is being received. The relay for the
control of signal lOLA. namely
IOLAHR. will be contro lled over re
lay lQLCDR in the usual manner.

As the tra in passes signal lOLA it
occupies track circuit 9T. R elay
IOLT CTM will continue de-energ ized
so that relay 10LT R will continue to
respond to code even though relay
IOLHSR closes its back contact w' ren
track circuit 9T is occupied, at which
time relay 10LASR will close its f ront
contact, thus complet ing the circuit
of relay lOLTCTM if it were not for
the front contact o f relay 9TP in its
control. W hen the train passes signal
lOR, it shunts energy away fr om track
relay lOLTR so that relays lOL CDR
and lOLDR are de-energ ized in th e
usual manner.

As a train proceeds th roug h the
block, coded energy continues to be
fed from the west end of the block
while steady energy will be fed at the
east end of the block, because when
the tra in vacates tr ack circuit 9T relay
IOLT CT M will be continuously en
ergized by the circuit fr om batt ery
through back contact of relay
IOLHSR and back contact of relay
8EFSR and fr ont contacts of relays
9TP and 10LASR, if a code is not
sent to energize relay 10LHSR for a
following move.

When the rear end of the t ra in
passes signal 6L, the steady energy
applied at the east end of the block
will energ ize track relay 6RTR at the
west end of the block, which is con
nected to the track circuit through
recti fying un it 6RRU, and the back
contacts of relay 6RTCTM. Th e lat
ter relay, it w'ill be noted, remains
de-energized because its control cir
cuit is open at the f ront contact of
relay 5TP while the detector circuit
is occupied .

OHice-Field Checks

Under these conditions the traffic
may be reversed. As shown in F ig 2,
relay 8WFK on the C.T .C. machine
will be energ ized, through the line
code equipment by a circuit to ter 
nnnal 4, front contact of relays
8WF SR and 6RT P . Wi th relay
8WFK energized relay 8LP R, Fi g. 2.
~ay be energized when traffic lever 8
IS moved to the E position. T his
relay is of the biased polari zed type
~nd will retain its polar contact closed
l!1 the last position of energization.
The preliminar y movement o f lever
8 operated a push-b utton which
cau,ed the enera ization of code-sta rt
Ing relays 234ST and 236S T so that
Codes will he sent to the storage units
in the field corresponding ' to this
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Spring switch an d
mec hanic al fac ing
point lock at the
P osm pa ss ing t rack

number ing. W hen the code is trans
mitted with the normal polar contact .
of relay 8LPR closed. then code to
stat ion 236 will include a character
for the energizat ion of relay 8EFSR.
Thi s cha rac ter will be missing fr om
the code transmitted to station 234
because of the circuit being open at
the reverse polar contact of relay
8LPR so that relay 8WFSR will be
de-energ ized. It will be noticed that
if steady energy. were not being re
ceived at the west end of the block,
relay 6RT P would be de-energized

Model-T-21 hand-operated st a nd wi th an
electric lock

and the C.T.C. code fr om the office
would be ineffective in de-energ izing
relay 8WFSR.

Wi th relay 8EFSR energ ized, the
cont rol o f relay 10LT CTM is trans
ferred fr om steady energy to coded
energy of 75 or 180 code, so that coded
energy instead of steady energy is
now app lied at the east end of the
block. T his coded energy will be de
tected at the western end of the block
by relay 6RT R. which when it closes
its fr ont contacts will cause the ener
gization of relay 6RTP, which is suf
ficiently slow in releasing to bridge
the code act ion of relay 6RTR. The
ener gizat ion of relay 6RTP will open
the control of relay 6RTCTM if it
has been responding to code. as may
be the case if the code is transmitted
to energ ize relay 8EFSR hefore the
rode i<; transmitted to de-energize
8W FSR. Later when relav 8WFSR
is de-enerized. relay 6RTCT M will be
continuously energized by the circuit
fr om battery through back contact of
relay 6R HSR, back contact of relay
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8' '''F SR and front contact s o f relays
5TP and 6R!\ SR. as described pre
viously for a similar circuit cont rolling
relay 10LT CT:VI.

W hen relay 6R TCT i\I is cont inu
ously energ ized. steady a-c. energy is
app lied to the track circuit at the
western end of the block, which will
be detected at th e easte rn end of the
block by relay lOLTR during the off
period of the code to which relay
lOLTCT M is responding . Th e ener 
gization of relay lOLT R will cause
the energization of relay 10LT P,
which will br idge the coding action,
and. when its back contact i s opened .
will cause the de-energization of
relay 10LT CTiVI so that coded energy
is removed f rom the eastern end of
the block unti l such time as signal
6RA or 6R B is cleared.

With relays 8E FSR and 10LT P
energ ized. a code will be transmitted
through storage unit 236 to energize
relav 8EFK on the C.T .C. machine.
Th; energ ization of this relay will
cause relay 8FK on the c.T.c. ma
chine to close its reverse polar contact.
Thi s relay had previously been ener
gized over a f ront contact of relay
8''''F K . but that relay would have be
come de-energ ized when the t raffic
change was effected . T he polar con
tact of relay 8FK cont rols the traffic
direction indication lights.

Intermedia te Signal Controls

T he operation of the circuit s at the
intermediate signal locat ion is shown
in Fi g. 3, without referri ng to the
deta iled descr iption at the ends o f the
block. which has previously been re
counted.

W ith the entrance signal at the
eastern end of the block clear or with
a westbound tra in approaching signa l
v..r, coded energy will be received from
the western end of the block and ap
plied to the t rack section in app roach
to signal VI . U nder these condit ions.
steady energy f rom the eastern end of
of the t rack circu it will be absent so
that relay ETR and its repeater ETP
will be de-energized. T rack re lay
WTR an d its repeater WTP will be
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energized. Relay WTR will follow
code of 75 or 180 depending upon
the position of the relay 6LAH R at
the western end of the block. T his
coded act ion will be detected in the
usual mann er by the decoding trans
former circuit so that relay W HR will

decoding unit and a back contact of
relay ET P to the decoding tran s
former .

Wi th relay W H R energized, relay
W S will be energized. Relay ECT M
will now be energized by the circuit
from battery, back contact of relay

Interio r of double inst r u,
ment case a t signa l P-186
a t T errell pas si n g track

contact of relay WTP , and a front
contact of relay W H R. T he relay Ws
is stuck up by the circuit inclUding
the back conta ct of tl~e WTP relay.
Thus the WS relay WIll be energized
when the lOL signa l is cleared Or
when a train passes 10L, and will re
main energi zed unt il the train clears
the block protected by the intermedi.
ate signal " \IV."

When the westbound train passes
signal W and completely clears track
section ET, coded energy of 75 code
will be appli ed to track circuit ET so
that signal lOLA may be re-cleared
for a following move. Relay ECTM
under this condition will respond to
75 code by the circuit which includes
back contact of ETP , f ront contact
of 75CT, front contact WS, back con
tact of WHR and E S. When the
train clears the block between signal
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Fig. 3- Typical con trol circuits for intermediate double automatic signa l location.

be energ ized for both 75 and 180
codes while relay DR will be ener
gized if 180 code is being received.
A common 180 decoding unit and D
re1ayare used for the eastern and
western signal so tha t the circuit t o
the 180 decoding unit is selected over
a front contact of relay W TP to the

ETP, fron t contact on 180CT , fro nt
contacts on relays WHR and WS.
Re lay E CT M is thus responding to
180 code and energy of that code is
app lied to the western end of t rack
circuit ET. Relay W S is picked up
over the circuit taking batt ery over
a back contact of relay ETP, a front

Wand signal 6L, relay WHR will
respond to code and relay WTP Will

be energized so that relay ECTM Will

follow 180 code instead of 75 code.
If signal 10 was not re-cleared

afte r the train passed, the W S relay
would remain energized until vr~P
picked up. T he steady ener gy apphed
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the eastern end of the track sec
a.t n would be detected by track relayErRduring the off period of the c.ode

which relay ECT M IS respo nding.
~hUS with a westbound tra in between
. nal W and signa l 6L, relay E CT M

sl~uld be responding to 7S code and
l'day ET R would respond to the
rteady energy the first time relay
ECTM closed its back contacts after
track section ET was vacated . The
energizattOn of relay ETR also ener-
izes relay ETP, which opens the

~ontrol of relay ECTM, th us continu
ously connecting t rack relay E TR to
the track circuit. W hen the train

Inst rument cas e and signa l 89

passes 6L, the WTP picks up at sig
nal W and steady energy is fed to the
circuit WT by energization of the
WCTM relay as follows : batte ry
through a front contact of ET P , back
contact of E S, back contact of E H R
and back contact of WS. This steady
energy will be detected at the west end
of the block by relays 6RTR and
6RTP when the t rain passes signal
6L, as previously described.

When a change in traffic dir ection is
effected fr om westbound to eastbound
and the steady energy at the eastern
end of the block is changed to coded
energy, relay ET R at the intermediate
signal will respond to the coded en
ergy, with the consequent energizati on
o.f relay EHR, thr ough its decoding
cIrcuit in the usua l manner. The en
ergization of relay E HR with relay
ETP energized and WTP de-ener-

Double instrument case
inclu ding coding appa
ratus in lower sbelf
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gized, will cause relay ES to pick up.
Relay WCTM will now respond to 180
code by the circuit from battery, back
contact o f relay \iVT P , fr ont contacts
on relays 180CT , ER R and hack con
tact of W S.

Subsequently, pr ior to the clearing
of signal 6RA or 6R B, and after the
receipt of coded energy at the western
end of the block, steady energy will
be applied at the western end to ener 
gize relay W TR, at the inte rmediate
signal, during the "off " period of the
code to which relay \"TCT M is re
sponding. T he energizatio n of relay
\iVTR will cause the energi zat ion of
relay \iVTP , thus opening the circuit
of relay WCTM and removing coded
energy f rom the eastern end of the
track sect ion. The energization of
WTP will de-energ ize the ES and
cause the E CTM to be stead ily ener 
gized, thus sending steady energy into
the track circu it ET. T his steady
energy will be detected at the eastern
end of the block ' by relays lOLT R
and lOLTP as previously recount ed.

Indications on the C.T .C. machine
are fu rnished for the track sect ion
between signal 6L and signal Wand
between signal E and signal lOR by
pro viding circuits for relays 8A T P
and 8BT P . When traffic is aligned
for the westbound direct ion and
steady energy is being received at the
western end of the block, relay 8ATP
is energized over the fr ont contact of
relay 6RT P and when steady energy
is removed from the eastern end of
the track circuit it is energized over
a fr ont contact of relay WTP. W hen
traffic is aligned for the eastbound
direct ion, relay 8ATP would be con
tr olled over relay W TP when steady
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energy is present and over . relay
6RT P when steady energy IS re
moved.

Th e coded a-Co t rack circuits used
in this arr angement of signa ling ar e
operated sat isfac tor ily and provide
broken rail protection up to 9,000 ft.
in length where the minimum ballast
resistance does not drop below 3 ohms
per 1,000 ft . and where capacity bond
ing is used. Each rail joint is bonded
w ith a Raco type RA421-1, mechan
ically-applied rail head bond.

General Construction Features

T ile new position-light signals are
the P L-2 type, equipped with deflect
ing prism cover glasses instead of the
novial conical cover glasses. as used
on the conventional type. T he new
deAecting lenses increase the spread
of the light beam which is an advan
tage on curved track.

At the switch locat ions and at in
termed iate signa l locations, new sheet
metal cases were installed for housing
the relays and coding equipment. At
a few locations some apparatus is
housed in the cases which formerlv
contained the Style-S semaphor-e
mechanisms. In these cases, mount
ing boards were made of l-in. poplar
to fit the rear of the cases, and new
boards were made to fit in the bottom
of the case. T he rear boards are
screwed to 4-in. uprights which are
bolted to the upr ight bolts thr ough
the cases, and 4-in. .wir ing space is
provided behind the boards. These
boards were made in the shop at
Roanoke, Va ., and are wired, with
ter minals, tags and apparatus in place.
in the tool cars at field crew head-
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qu arter s . Numb er 16 f' ex .ble wire
with 3/64- in . wa ll o f insula tion a nd
br aid . with Bee wire eyelets is used
for a ll case wiring.

When a board is insta lled in a case
at th e field loca tion , the apparat us is
placed on the shelves. and the wires
are connected. A Raco insu lat ed nut
is placed on eve ry instrument terminal
post which is in service. Ae r ia l cable
is used for drop wires between th e
cases and th e line poles, a 5/ 16-in.
st rand Copperw eld messenger being
used w ith Raco cable straps spaced
18 in. A st ra in type porcela in insulator
is located in the messen ge r ab out 2 ft .
f rom the mast in order to prevent the
me ssenger acting as a grou nd. The
line cab le termi nates on R aco light
ning arresters, which ar e mou nted in
a R aco cast -iro n box attached to th e
pole be low the crossarm.

Track circ uit connecti ons we re in
sta lled bet ween the cases an d th e rai ls.
using single-conductor NO.9 st ra nded
un derground cab le, R aco bootleg out
lets and st ra nded Co pperweld con nec 
tions to ;Vs -in . plug s in the rai ls . T he
connections un der the track, bet ween
signals, a re in No. 14 solid wir e un 
derground cable. These underground
cab les are prot ect ed with non-meta llic
covering and w ith mummy finish coat
ing . A ll insulated wires and cables
a re of Kerite manufacture .

Electro-Pneumatic Switch Machines

Each of th e power sw itches is ope r
ated by a Type A -20 du al-control
electro -pneumatic sw itch machine.
'When the selector lever is ope rated.
the air su pply to the swi tch ma chine
is cut off, the valve cont rol circuits
are ope ned , and a code is sent to the
office indica tin g an open swi tch an d
an occupied track circu it. Each se lec
tor lever is locked with a standard
sw itch padlock in orde r to prevent
unaut horized moveme nt of this lever.
The hand-throw lever is , 0 f course.
a lso padlocked. E ach sw itch layout
is equipped wi th the standa rd arran ge
men t 0 f lock rods and a point detector
which is set to opera te if the sw itch

RA I LWAY S I G NAL ING

East bo und fre ig ht
trai n appr oach in g
the we s t s wi t c h
a t P osm , equipped
wi th A-20 S . &
L. m ove men t

point is open more than 3/16 in . Each
switch layou t is equipped wi th th ree
0:; -in. by 7-in . insulated gage plates,
with R am ap o adj ustabl e rail br aces .
A n adequate nu mbe r of rail anchors
are install ed to pre vent creeping of
the rail and resu ltant improper ope r
at ion o f the lock ro ds.

T he compressed air fo r the ope r
at ion of the sw itc h ma chines is sup 
plied by small-ca pacity motor-d riven
comp ressor se ts . D upli cate comp res 
sors, each ra ted at 3.5 cu. ft. per min..
are located at eac h switch. The com
pre ssors are cont rolled a utomatically .
the one in no rmal operat ion being set
to cut in at 55 lb . and cut out at 70
lb. , wh ile the auxilia ry comp ressor is
set to cut in at 45 lb . and cut out at
60 lb .

A han d - operated sw itch is pro
vided to in ter change the compressors
from normal to au xiliary service for
peri ods of a month, so that the w ear
on the mac hines will be about equal.

A ir compress ors in case
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Each of the 3.5 -cu. ft . compresso-, is
dri ven hy a 110-volt a-c . motor . rate;1
a t 0iJ hp .

Pole Line and Power Supply

T he cha nge-over from th e previous
sema pho re signal ing to the position_
light signaling w ith coded contr ol
a lso included a cha uze in the a-e
power di str ibut ion line from s i ng l e~
phas e. 60-cycle. 4400-vo lt. tn th ree_
phase 60-cy cle. 4400 vo lts . T he new
th ree ~phase line is fed at L vnchhnrg.
If th is source of power should bi·l.
Ge ne ral E lectr ic Co mpa ny a ut ol11atir
switching eq uip ment tran s fer s the
feed to B ed ford . The time require'l
for thi s a utoma tic t ransfer to take
pla ce is about y, sec. , result ing in an
off per iod of such sho r t du ra tion that
the automatic block signal contro ls
a re no t aff ected. The pole lin e in this
territory was parti ally rebuilt in 19.'17.
and completed in 1940 , using Class ~ ,

35-ft . Southern ye llow pine poles.
press ure t reate d fu ll length with creo
sote. These poles are spaced 132 ft,
i.e. 40 to the mi le. T he two wires
form erly used for the sing le-phase
line are N o. 4 solid . bar e cop per lo
cated on a 5-ft . cr oss arm placed 42
in . from the top of th e pole. The
additional wire , requi red for the
three-phase line, is a N o.4 coppe r and
is loca ted on a pole-top pin. A static
g ro und w ire , cons is t ing o f three No.
10 Copperweld w ires s t randed to
gether , is r un on specia l an gle-iron
fix tures , which place this w ire 24 in.
above th e top of the po le; the wire
is g rounded to a %-in . by 8-ft . Cop
perweld gro und rod at eve ry eighth
pole, as well as at t he signa l and
t ra ns fo rme r locations .

The old line transformers were dis
carded, ne w Gener al E lect r ic S piraco r
ty pe single-p ha se transformers . rated
at % kv.a., 4600-115 volts beinz in
sta lled at each signal locati on . T hese
t ra nsform ers are protected on both
pr imary and. secondary sides by Gen
er al E lect ric Company pellet-oxide
typ e arrest ers and Thyri te d ischa rge
resistors connected to th e rail s. A
Trip-o-m atic f used cut-out is con
nected in se r ies wi th e-ich of th e leads
to the primary coil o f eac h t rans 
former, a fea ture of th is device heing
that when the fu se blows. th e door
dr ops ope n, thu s p rovid ing a visual
indica tion which can be seen readily
by a maintainer on th e gro und or on
a motor ca r.

T hi s signaling project w as plan ned
and installed by the signa l forces of
the Norfolk & W es tern , under the
di rection of D . W . Richards. super
intendent te legraph and signals . The
major items of equipme nt were fur
nished by the U nion S witch & Si gnal
Company .


