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Replacing Semaphores With 

Position-Light Signals 
On the Norfolk & W estern 

ON EXTENSIVE sections of its main 
line, the Norfolk & Western is re
placing semaphore automatic block 
signals with modern position-light 
signals. For example, between Roan
oke, Va., and Walton, 40 miles, two
position, two-arm lower-quadrant 
semaphore automatic signals were in
stalled in 1908. As the traffic on this 
line is heavy, involving about 16 pas
senger and 22 freight trains daily, 
these signals had been subjected to 
hard service and although they had 
been well maintained, replacements 
were. desirable. Furthermore, on ac
count of the gradual increase in train 
tonnage and train speeds during re-
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cent years, it was desirable that the 
spacing of the signals be revised to 
meet modern requirements and it was 
decided that, while making such 
changes, it would be advisable to re
place the semaphores with position
light signals, thereby securing the ad
vantage of simplified and effective 
aspects. The position-light type of 
signal has been standard for all new 
work and replacements on the Nor
folk & Western since 1924. 

From Roanoke westward to Ellis
ton, 19 miles, the line traverses a roll
ing territory and from Elliston to 
Christiansburg, 13 miles, there is a 
gradual ascending grade, climbing the 

eastern slope of the Allegheny moun
tains, the governing grade being 1.35 
per cent. From Christiansburg, west 
to Walton, 8 miles, there is a descend
ing grade. 

Changeover Starts at Roanoke 

The first change from semaphores 
to position-light signals was begun at 
Jefferson street, just west of the pas
senger station at Roanoke. The main 
line is double track for about 19 miles 
from Roanoke westward to Elliston 
where there is a third middle running 
track or siding about 1.75 miles long, 
the switches at both ends as well as 
the crossovers at the middle being 
operated, together with the signals, 
by a 31-lever, electro-pneumatic inter
locking installed in 1927; position
light signaling was used for all home 
and distant signals at the time this 
plant was installed. 

From the west end of Elliston, the 
line is double track for about 3 miles 
beyond which another center siding 
extends for 2.5 miles. This middle 
siding at Arthur is controlled by a 

The old cases and masts were used for the ne" 
signals many of which are at new locations 
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19-lever interlocking machine, which 
was installed in 1909. The upper
quadrant semaphores in this plant are 
also to be replaced by light signals at 
this time. 

From the west end of Arthur, dou
ble track extends four miles to the 
east end of Christiansburg. The lay
out at this place includes a center sid
ing one mile long, a section of double 
track ~ mile long and a junction 
from double to three-track. This en
tire layout is operated by a 32-lever, 
electro-mechanical interlocking at 
Christiansburg, which includes upper
quadrant semaphores that are also to 
be changed now. 

Three main tracks extend west
ward from Christiansburg, 7 miles to 
Walton, with a fourth main line for 
1 y;; miles through Vicker, 2 miles 
east of Walton. In this three-track 
territory, the two outside tracks are 
equipped with automatic signaling for 
one direction; no automatic signaling 
is provided on the middle track, the 
usual practice being to use this center 
track for eastbound drag freight 
trains while climbing the grade. 
Manual block between interlocking 
towers at Walton and Christiansburg 
is used for the direction of such train 
movements. 

The block spacing of the original 
automatic system ranged from 4,000 
ft. to 6,000 ft., depending on over-all 
distances between interlockings and 
on the grades at various points. Of 
the 79 automatic block signals in this 
territory, the rearrangement program 
involves the elimination of 10 signals 
so as to lengthen the blocks, and the 
relocation of 7 other signals to ad
just the block lengths in the sections 
where the signals were removed. At 
these 7 locations, as well as at the 62 
remaining locations, the semaphore 
signals and mechanisms are being re
placed with position-light signals. 
These new signals are of the latest 
design, known as the Style PL-2, 
which are equipped with lenses espe
cially designed to provide long-range 
indication, using 12-volt, 5-watt 
lamps. 

When the signaling is changed over 
from the semaphores to the light sig
nals, each new light signal unit is 
mounted on the mast at a height such 
that the center light is 18 ft. above 
the level of the top of the rail, the 
purpose being to bring the signal 
more in line with the engineman in 
the cab of a locomotive. Of course, 
this result cannot be effected where 
the signals are mounted on bridges 
or bracket masts, in which instances 
the signals are a?justed so that the 
spread covers the track for an ex
tended section in the approach to the 
signal. The old masts are, of course, 
cut off to the proper height, the old 
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blades, spectacles, up-and-down rods 
and Style-B mechanisms being re
moved and scrapped. 

At some locations where the track 
had been raised from time to time, 
the concrete signal foundations are 
now below the level of the rail al
though standard practice on this road 
is to have the top of the concrete 
foundation 12 in. above the top of 
the rail. At such locations, when re
placing the semaphores with light sig
nals, the instrument case, mast, etc., 
are raised up to the proper height by 
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the use of ~-in. by 3-in. iron bar 
brackets or stirrups, set over the an
chor bolts and then bolted to the bot
tom of the casting on the base of the 
case. A form is then built up and a 
new foundation poured in around the 
old foundation and brackets. 

Power Supply System 

When the semaphore signaling was 
originally installed in 1908, the sig
nals and control circuits were oper
ated by storage batteries, using a 
550-volt d-e. ~7ries-line charging cir-
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cuit. The track circuits were oper. 
ated by E7 lead-type batteries. Oil
burning semaphore lamps were used. 

In 1928, the power supply for this 
signaling was changed over to the 
a-c. floating system. A new signa] 
transmission pole line was constructed 
and a 4,400-volt, 60-cycle, 3-phase 
a-c. power line, using three No. 4 
copper wires, was strung on a pole
top pin and on the top arm with a 
No. 5 Copperweld ground wire on the 
single bayonet arm extending up 
above the top of the pole. At ap-

propriate signal locations there is a 
4,400-110 volt line transformer rated 
at 750 v.a. A set of five Exide 
DMG0-5 lead storage cells was in
stalled for the operation of each sig
nal and to feed the line circuits, this 
battery being on floating charge from 
an RT -10 Union rectifier. Likewise, 
an EMG0-7 storage cell, charged by 
an RT -10 rectifier is used to feed 
each track circuit. 

At that time the oil-burning sema
phore lamps were replaced with elec
tric lamps fed from the transformer, 
burning constantly. Therefore, the 
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same d-e. relays, signal mechanisms, 
etc., were continued in service as a 
d-e. system which was fed by the a-c. 
distribution line, enough reserve ca
pacity being provided in the storage 
batteries to operate the signaling dur
ing an a-c. power outage of any rea
sonable duration. 

Changing to Position-Light Signals 

When the present change from 
semaphores to position-light signals 
was being planned, it was apparent 
that the existing signal storage bat
teries, as well as those for track cir
cuits, were adequate for the new ar-
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50-v.a. Type-NL lighting transformer 
at the right. 

The dark colored terminal board 
shown just above the relays is made 
of hard wood and the brass terminal 
posts are set in this board, the incom
ing wires being brought out from the 
rear through individual ,0-in. holes. 
This terminal board is treated with 
paraffin to make it moisture-proof and 
is not painted with aluminum, as the 
remainder of the panel is, because an 
aluminum surface is a conductor. 

Low-voltage lightning arresters for 
all line circuits are mounted at the 
top of the panel, together with the 
4.5-ohm adjustable resistance units, 

As a part of the changeover, new relays were installed and the 
cases were completely rewired 

rangement. However, it was also 
evident that the signal lighting load 
would be increased because each as
pect of a position-light signal requires 
three 12-volt, 5-watt lamps. There
fore, a Union Style NL-15, 110 to 
11.5-13.4 volt transformer was pro
vided at each location. 

Likewise, in the control circuits, 
where the circuit breakers or pole
changers on the Style-B mechanisms 
had formerly been used to effect the 
45-deg. to 90-deg. control, it was nec
essary, for the control of the position
light signal, to provide new Style 
DP -21 retained-neutral, slow pick-up 
polar track relays to effect the pole 
changing. One of the illustrations 
shows the interior of one of the new
ly-revised instrument cases, with a 
DP-21 retained-neutral polar track 
relay at the left, a new DN-11 , 1,000-
ohm line relay in the center and a 

which are used to adjust the voltage 
on the signal lamps so as to secure 
the desired intensity, depending on 
local conditions. 

At all places where the signals 
were moved to new locations, as well 
as at many of the old locations, the 
modernization program included the 
installation of new track wiring, No. 
9 Kerite mummy finish underground 
cable being used in connection with 
Raco bootleg outlets at the rail. Thus 
the change-over, from semaphores to 
position-light signals, represents a 
complete reconstruction program 
practically equivalent to a new in
stallation · of automatic block signal
ing, in so far as the finished system 
is represented. 

This modernization program was 
planned and executed by the signal 
department forces of the Norfolk & 
\iV estern. 
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f. Geo. Stiles Rounds Out 
60 Years of Signaling 

0 "< HI5 c·ghtieth bir.hda\, J n 15. 
r. (~eo Stiles. 1 resident. ••t he T. 
1 .eo. St1le,; (_ 'o 11pam, \r mgtr 11 ~ 
I .. recei' ed a pka,<mt 'ur •ri~e 11 th 

Jrm o• congr.lttlJt•o 1~ fto'11 nu • e 
ws f··iencb •n •he r, 1 I\\ ..1' si •·n h • 
held, complime1 tmg him ~·n th~ co1n 
jlettm, of fi, 60 \~a rs' ser ICC II the 
uanufact,p·e of sfgll'Jlit f, a1 •1;uat " 

::\Ir. Stiles was born on June 'i, 
.E<56. at Stoke. )J e\\ ton, Lm cl• n, 
Lt gla•1d I Ie hega1' his '',b.ness · 
reer \\ !th 5c~:dl\ & F;: n•1er, ondot., 
111 1 g77. witb \\'Inch com• dll\ he ·t 

mained nnu' 181)2, \\hen ht JOIIlt'cl 

the J ohnso•1 Compensatllr ( o•npan\. 
\Ianclw~tcr, Fn~land. Ile tra\t>led 
~ ·teJbiH1\ in l uropt> for that co•n
pam and also for Sz ·ll\ & I ar" r. 
lie· w~s with the J"hnson C 01 pen 
'"tor Co1 lp<.ny t•ntil 1888, 1 1 '' hich 
,·car he J oinccl t:'e Johnson Sil.;·n
Comp<Ul\ . R ·lim 'l\, '. J. f I' I K90, 
he resigned on account of ; I healt 1 

and retumed to England whue he 
beca111c assocJctted \\ ith the Dutto•t 
Company of \Vorcester, Eng'·lllcl. He 
reorganized the plant of that com 
pan: and then became superintendent 
of co.,struct;o•J. In 1893 :\Ir ~tiles 
•eturned to tre l.Tnitu :-.tate~ 'lncl 

T. Geo. Stiles 

tg·1in entered the emplo, of tlw J •n 
s• m S1gnal ( ompan1 w her • c t 

·tined unti' 1896 wh n ( ·c 1 c 1 
he Stundarr S·gn,J Comrya,., 0i \•
m.~ton ~ J. In 1K99, 1e. Jt'came 
s'oC'ater' \vith t'tt Tho na .. \. Frll-

~or Cor pc: m pl~ ~t ot O~::i.E ns u:g, 
r. T In 1900. :\I~. Stilh t-;t·hli<l d 

tl· ~ T. Ceo. Stiles Compan.' at \r 
lington. -.•1d ·as I cu1 ' ea I ' · that 

Jl11'>ctny ~Jnce tl 'lt time 


