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Figures 1 to 9 Inclusive Showing in Pl'Ogressive Stages the Signal Indications in Advance of and in the Rear of Trains
Sand 6 Between Millboro, Va., and Griffith
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per mile. The railroad was then confronted 'with
the problem of either extending the primary d.c. sys
tem or the a.c. system. Both have their advantages.
The signals were approach lighted on the 21 miles.
except at a few ignals. On the 4D miles the signals
were continuously lightJed. The main disadvantage
to the a.c. system had been the lack of a reliable
emergency power service. On a later automatic sig-

one-light dwarf signals. Signals whose indications
are more favorable than "Stop" are equipped with a
number plate. .. ,

Figures 1 to.9 inclusive show in progressive stages
the Signal Il1dlcat,ons in advance of and in the rear
of train~ ~ o. 5 and 6 hetween Millboro and Griffith
the su<:ces~i"e positions and signal indications bcin';'
as follo\\"s: "
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Fig, lO--Color-Llght Signal IndicatIOns Used on the Chesapeake & OhIO InstaJlatlOn

nal and interlocking installation the. railway had
adopted the a.c. floating system wi th primary batterv
track circuits .and, as the service was both economical
and reliable, it was finally decided to change out the
old 61-nlile installation to the a.c. floating system and
make the entire 125 miles of one type with all signals
normally a.c. and d.c. in emergency.

Data will be available later ~howing in detail the
economy of the a.c. pO'v'er system with pl'imary rc
serve or with storage ba ttery reserve. It is of interest
to report at this time that all of the storage batteries
used on the old train control engine equipment werc
furnished to the signal department for u~c as re~elTe

batteries on a 50-mile portion of the new signa I in
stallation which made it unnecessary to obtain an
equal number of ne,y storage batteries.

Typical Track and Signal Layout

The Chesapeake & Ohio has been onc of the ic,,'
railroads locating the absolutc block signals all single
track at the clearance point rather than beyond the
head block at passing sidings. In order to show a
typical passing siding with signals the accompanying
drawings have been prepa.red showing the signaling
between M.iIlboro, Va., and Griffith. These show the
signal indications for trains :1\"0. .'i and No.6. which
meet daily at Crane at 9 p. m.

It will be noted in Fig. 1. that Crane is 6 miles
from Millboro, with two pair of intermediate signals.
while Griffith is 4 miles frol11 Crane with one pair
of staggered signals about 5,870 ft. apart. On a time
basis the first signal leaving a passing siding is much
closer to the siding than the signal approaching the
siding, as shown by the signals from Crane to Griffith.
In nearly all cases one of the absolute signals at a
passing siding location is on a bracket post or canti
lever mast.

The automatic signals are of the one-light three
indication type, except that absolute signals are of
the two-light three-indication type. Movements off
the passing siding to the main line are protected by

Figurc 1 shows train No. 5 proceeding west on
the main track at !\lillboru. It is protected by auto
rnatic signals 2591 at "Stop; then procced" and 2571
[not shown on Fig. 1), at "Approach." Opposing
automatic signal 2600 i. at "Stop: then Proceed,"
and 2618 at '·.\pproach.·· The westward automatic
signals are at ··Proceed." Opposing train _70 . 6 is
proceeding east approaching Griffith. The opposing
absolute signal is at "Stop," automatic signal 2699 is.
at "Stop; then Proceed" and 2679 at "Approach."
The eastward automatic signals are at "Proceed."
Train ?\o. 6 meets train ]\0. .'i at Cranc. No.6 passing
by on the main linc while No.5 is in the siding.

Figure 2 shows train l"o. 5 appnJaehing signal
2617 and protected by absolute "Stop" signals at
Crane and :vrillboro. Train No.6 is abollt to enter
the absolute block bctween Griffith and Crane. Sig
nal 2688 is 5,700 ft. from the eastbound absolute
signal at Griffith and about 12,000 ft. irom signal
2666, although on a time basis the blocks arc the
same length. 'Westbound block 2679 is 11.500 ft. in
length and the block in the rear 6,400 ft. in length.

Figure 3 shows trains N'Os. 5 and 6 a<l\'ancing
toward "Approach" signal 2688 and "Clear" signal
2617. The second signal in the rear of train 1':0. 5,
signal 2591, has changed to "Approach" permitting
following- movements. Train 1 o. 6 is still on the
o,,-,erlap ~f signal 2706 which is displaying the "Stop;
then Proceed" indication. Both trains are now pro
tected by absolute "Stop" signals for opposing and
following train movements. Note that two "Ap
proach" signals. or a so-called "Double Distant." are
in the rear of the absolute "Stop" signals at Crane,

Figure 4 sho\\'5 train No.5 advanced into the block
or 2617 and :l\o. 6 ad "anced beyond the overlap of
signal 2706. Both trains are still protected by abso
lute "Stop" signals at Crane for opposing movements
and with a "Stop; then Proceed" signal for No.5
and an absolute "Stop" signal for 1':0. 6 for follow
ing movements. On account of the mountain grades
siQ"TIals 2617 and 2688 are equipped with the lettcr
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These diagrams have been made for the purpose
of educating the trainmen and other employees oper
ating over the signal territory. It is believed that
this method of instructing the employees will be of
gl'eater value than the more simple methods used in
the past.

Economy of Automatic Signaling

\\'hile it is too early to know the economic benefits
derived from this ir;stallation it is known that, in
addition to the increased safety of train operation, it
will be possible to close up some of the tel.egraph
offices, reduce the number of written train orders,
lengthen the maintainer's sections, reduce the capital
investment charges on the old signal territory and
pro"ide a more reliable sign.al and train control sys
tem. Completion of this stretch of automatic signal
ing gives the Chesapeake & Ohio a line 'which is 100
per cent signaled between V,fashillgton, D. c., and
Cincinnati, Ohio. a distance of 598 miles.

"G" which permits tonnage trains to pass without a
stop being made. Kate that 7 out of the 12 auto
matic signals shown are grade signals, also note that
two "Approach" signals are still in the near of the
absolute "Stop" signals at Crane.

Figure 5 shows trains lO. 5 and 6 approaching
Crane, the meeting point, with signals 2666 and 266I
at "Approach" and protected by opposing absolute
"Stop" signals and "Stop; then Proceed" and "Ap
proach" following signals.

Figure 6 shows train K o. 5 about to enter the cast
end of Crane passing siding, proceeding by signal
266I, now a permissive signal all a "Red over Yellow"
indication without stopping. Signal 2666 is now at
"Stop; then Proceed," due to. o. 5 being on the over
lap circuit and the siding switch being reversed.
Train No.6 approaches signal 2666 prepared to stop
due to I'eceiving an "Approach" indication at signal
2688. All entering signals at passing sidings arc
equipped with a second yellow light for providing a
movement into the siding without a stop at a red
sig·nat. This yellow light is normally out and is only
displayed when the passing siding switch is reversed.
If No.6 arrives ahead of No.5, the siding switch is
reversed by the trainman of No.6.

Figure 7 shows train No.5 in Crane siding. Signal
2666 is at "Proceed" for train No.6, which now has
clear signals ahead. No.5 waits on the siding until
No.6 passes and the westward ab-olute signal at
Crane is at "Proceed." This indicates that the block
to Griffith is clear and it is proper to reverse the
switch and obtain the "Approach" signal indication
for the movement through the absolute block.

Figure 8 shows train No.6 proceeding eastward
with clear signals whil'e train j o. 5 comes out of the
siding on an "Approach" indication. The westward
absolute signal at Crane is at "Stop," protecting
following movements for ]\;"0. 5 while the eastward
absolute signal at Griffith will go to "Stop" for pro
tection against opposing movements as soon as No.
5 passes the dwarf signal at the entrance to the abso
lute block.

Figure 9 shows Kas. 5 and 6 past the meeting point
at Crane, both on main line track, and protected by
absolute "Stop" signals for opposing and following'
movements. As the trains proceed through the auto
matic blocks the signals will protect them as shown
on the previous diagrams.

Signal Indications Employed

The color-light signal indications used on this
installation are shown in Fig. 10. They are based on
the old A. R. A. code. are f'ew in number, and have
been in use satisfactorily on sections of the new work
already in service. Figure 10, diagram 1, shows the
"Stop" indication, one of the 1110st important indica
tions in the book of mles. In the past the absolute
signal was marked by a painted letter "A" but only
one ligh t was used as on all automa tic signals. The
bottom light is always red and is simply used as a
marker. The absence of one or more of the two
lights is an imperfectly displayed signal and indicate"
"Stop."

Diagram 2, Fig. 10, is the "Stop; then Proceed,"
automatic signal indication, while diagram 3 is the
special permissive signal only provided for trains
entering the passing sidings. "1\ pproach Signals"
are sho'wn in diagrams 4 and S. The two clear sig
nals. the grade signal and the two dwarf signal indi
ca tions are shp",n in diagrams 6, 7, 8, 9 anrl 10.
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