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everBfi!:fo_re enter.ing the tunnel the rear switchman on
I‘idey reight train, who is compelleq under the rules to
leathon t}qe rear end of the last car, is given a numbered
Catedei disk b}f the yardmaster. This number is communi-
B e o the dlspatc.her or operator at the west end of the
oy As. the train passes “_MS_” office at the east end
I_eporet&u'_S\mtchman delivers .thxs disk to the operator, who
e ths Its number to the dispatcher at ‘‘X’’ office. Un-
e e numb_er .reported' by the yardmaster and operator
e b:eeI:lo ftraur::1 1sl permltted.to enter the tur.mel .untll it
thmugh. ound clear by a light engine feeling its way
2 deénOther form of‘ block si'gnal is.th.e automatic, which
“Hed as follows in the Signal Dictionary :
agencA blO_ck _signal, worked by electric or pne.un:latic
o Y},] which is controlled by the passage of a train into,
i Conf:: and out of the block sect19n to which the S}gnal
E ected. The entrance of a train sets the h'ome signal
e P, and the clearing of the block. section by the
appargf of :che train out of it sets that §1gnal clear. The
Switer, US 1s so arranged that the misplacement of a
fae), or the accu%ental entrance of a car from a side
will set the signal at stop.’’
u};hés result is accomplished by the use of the track
% efined as follows in the same volume :
railro;;n electric current iflowing throggh_the rails of a
o track. In a typical track circuit, the current
then.,. :Om the battery to the nearest rail of'the track,
i o the other end of the track circuit section ; thence
Ty tﬁ the track re.lay (controlling a sxgnal) back by a
e the farther.' r.all, and by Fhat rail -back to the
One ¢ r}n’d Each rail is ‘maQe elec.trxcally continuous from
tallie po of the traqk:cn‘cmt section to the other by me-
insy] nds at the joints, and at the ends of the section
ated joints are used.”’
Since Illgomat-ic signals have been in use in this country
‘« 71 with ““track instruments’’ and since 1879 with
CK circuits.””
diske I;he ﬁrs.t form of gutomatic signal was the enclosed
largeStr banjo type which is still used on some of the
Coloy ra11rc_>a}ds. The day indications are given by the
tiOns bl' Position of circular disks, and the night indica-
Y the usual colored lenses.

Pel(-)f late years the disk signal has been almost entirely
“Seded by the semaphore; defined as follows:

a utA type of signal introduced on railroads in England

1841 and now in almost universal use for both

bl !
ab(:)cét and interlocking signals. It consists of an arm

2 tot 4 ft. lor}g and 10 in. wide, mounted on a post usually
Post S3uo ft. high at one side of the tracks ; or on a shorter
tragy, Pported by a bridge or other structure above the
arm}'] -Pay indications are given by the position of. the
by o 1(_’“20nta1, inclined or vertical, and night indications
s Ctacllght' 'The pivot of the arm is combined .w1th a
o € casting holding colored glass disks, which, as
la, POSition of the arm is changed, move in front of a
Mounted on the post.”’ 7
Y far the largest portion of all automatic semaphore
r;lgnals are electric, although there are some electro-
~'atic and electro-gas signals.
Signalnisofne of the earlier automatic installations, the
. ndicated the condition of the track for one block
Teg; B only. It was found particularly in mountainous
that thi Where the view of the track ahead is obscured,
be ma.‘s Was not sufficient, if a reasonable speed was to
to ¢ INtained. Three general methods have been used
Ply the engineman with additional information.
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(1) By the overlap, which is an extension of the track
circuit one or two thousand feet beyond the advance
signal. The effect of this is to encourage an engineman
to pass a signal at danger, by giving him the assurance
that the track for a considerable distance beyond it is
clear. As there is a large element of danger in this, the
use of the overlap as outlined is not considered good
practice.

(2) By the use of the distant signal which, when
clear, indicates that the home or main signal is clear, and
when blocked tells the engineman that he must be pre-
pared to stop at the home signal. The distant signal is
frequently placed on the same mast with the preceding
home signal, and by this means the condition of the track
for the two blocks ahead is indicated.

(3) By the use of the three-position signal, which in-
dicates the condition of the track for two blocks ahead
as follows:

Blade horizontal, first block occupied.

Blade inclined at an angle of forty-five degrees, first
block clear, second block occupied.

Blade vertical, both blocks clear.

Automatic block signals are usually operated on the
permissive system as follows: If a signal is in the stop
position, the train must come to a full stop for one minute,
after which it may enter the block under control prepared
to stop in case of danger without any additional signal
or warning.

The number and location of automatic block signals
varies with the nature of the service. On lines of heavy
traffic they must be placed as close together as possible,
so as to get the maximum operating capacity out of the
line. In no event should they be placed any closer than
the distance required by the fastest and heaviest train to
come to a full stop.

The automatic block signal is superior as a safety
device to any of the manual block systems, because in
addition to making known the presence of a train in the
block, it also gives an indication of track obstructions,
such as cars on sidings fouling the main line, broken rails
or other defects destroying the continuity of the track.

The automatic block, like the manual, does not and
cannot guard against the failure of the engineman to obey
signals. The only manner in which the engineman can
be controlled is by some system of automatic speed con-
trol or train stop, which would shut off the steam supply
and set the brakes on the locomotive. There has been
considerable talk about these devices but so far nothing
practical for general use has been developed, and we
must therefore depend on the care and watchfulness of
the man at the throttle. After all, in spite of the multi-
plicity of automatic devices, we must always in the last
analysis depend on a man or men for our safety.

One of the latest developments in automatic block
signals is the use of alternating current signals. An in-
stallation of this kind was recently completed on the
Southern Railroad between Denim, N.C., and Charlotte,
N.C., a stretch of 100 miles. The line had heen previously
operated under the manual block system with 19 stations.
When the new system was installed 15 of the 19 operators
were no longer needed and were sent to other parts of
the line. The power-house was installed at about the

middle of the system and the current, which was also

used for lighting stations and other buildings along the
right-of-way, was transmitted at 4,400 volts. There are
118 signals in the system and the total energy required
for the signals, track circuits and lights in the signals,
is less than 10 kw.



