DIVISION II.

BLOCK SIGNALLING.

CHAPTER V.
HISTORICAL SKETCH.

83. EvecrriciTy was first applied to the signalling of
railway trains on the opening of the Blackwall Railway
in 1840. At this date the traffic of this railway was
worked by ropes—one for the up and one for the down
line. The line was four miles in length, and comprised,
in all, eight stations, including the terminals, viz.,
Minories, Cannon Street Road, Shadwell, Stepney, Lime-
house, West India Docks, Poplar, and Blackwall. The
rope required for each line measured something over
eight miles, four miles being laid out over free rollers
placed between the metals, the rest being coiled around
a drum at the terminal station, at the opposite end to
that in the direction in which the train was to proceed.
These drums were worked by stationary engines at the
Termini—Minories and Blackwall.

84. Taking now the working of a down-train, we
should have some four carriages standing at Minories,
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one at Cannon Street Road, one at Shadwell, one at
Stepney, and one at Limehouse. For stations below
there was no communication to Blackwall, the distance
being so short. In a similar manner the up-trains were only
‘made up at stations below Cannon Street Road. The train,
as made up at the terminal station however, contained a
carriage for certain of the stations at which carriages were
- not attached for the terminal station. Thus in the down-
train under consideration, one of the four carriages would
~ Dbe for Limehouse, another for West India Docks, and
the rest for Poplar or Blackwall.

We have now the carriages, as stated, standing ready

for transit to their several destinations. FEach carriage
is fitted with a means for gripping the rope, and all
* carriages are provided with conductors and brakes. But
before the rope is set in motion it is necessary that the
eengine-driver, under whose control it is, should know that
each carriage /as its hold of the rope. It was for this pur-
pose that the electrical communication was established.
8s. Fig. 13 represents the instrument employed at
‘Minories and Blackwall, Fig. 14, that used at the inter-
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mediate stations,  Each instrument or indicator was
capable of giving, or receiving, two signals—* Ready”
and “ Stop.”

86. The system pursued was this. The carriages were
brought up to the stations, the passengers loaded into
them, the carriages hooked on to the
rope, and the signal “ Ready” (made
by pointing the needle to the left-hand
side) sent. When this signal had been
received from each station the engine
was set to work and every coach
attached to the rope thus put in
motion. As each carriage approached
its station the guard loosened his hold
of the rope and brought it to a stand
under the control of the brakes. The
upline was worked in a similar
manner.

At times it happened that the rope broke ; it was then
necessary to stop the engine. This fracture of the rope
was easily observed by its want of tension at any station,
and immediately such was the case, a signal to * Stop "—
the opposite of that indicating * Ready”—was sent

FiG. 14.

either to Minories or Blackwall, according to the direction

in which the broken rope was being wound.
Thus, each instrument was limited to two signals—

Ready and Stgp. Speaking instruments were also em-

ployed, but the duties of the two were distinct.

These were the early days of telegraphy ; the speaking
instrument had five needles. To work the line there
were no less than thirty wires (several being kept spare
for repairs). They were of copper, covered with cotton
and served with resin for insulation. Fourteen were
laid on one side and sixteen on the other side of the
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line, in iron pipes, screwed together in the usual

manner.

'87. In 1842 Mr., now Sir William Fothergill Cook

issued a pamphlet called “ Telegraphic Railways,” which

“may be said to have established the principles of block

ignalling. Railways were now making their way, and

\e necessity of regulating the movements of trains

upon some definite principle was becoming apparent.

In his pamphlet, which was addressed principally to

single-line working, Sir William advocated the division

of the line into sections, each of which was to be

governed by its own telegraph, and into which no
second train should be allowed to enter until the first
~ had been signalled clear of it. The principle here advo-
cated has become the fundamental principle upon which
block signalling is based. By it, trains are kept apart
by a certain and invariable interval of space, instead of by
an wucertain and variable interval of Zime,—the method
originally, and still, to a large extent, pursued.

88, Let 4, B, C, D, Fig. 15, be a section of line
divided into three parts, 45, BC, CD, and provided
with signals at A, B, and C. Now it is clear that if
frains are kept apart by the space of any one of these
intervals no collision between them can arise. A train
enters the section 45. In order to protect it from a
following train, the signal at A4 is required to be kept at
danger till it arrives within the protection of the mnext
signal, at B. It passes into the section BC; the section
- AB is now clear, and the signal 4 may be lowered to
admit any following train. On the arrival of the train
at B, the signal there has been set at danger, and it has
now to be kept in that position till the train arrives at C.
But the line signals, which are those governing the engine-
driver, can only be worked a limited distance, seldom
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sufficient for a block section.
It is for the regulation of
these out-door (line) signals
that electricity is employed.
Each signal station is pro-
vided with its electrical in-
strument for up and down
trains respectively. The in-
dications of the instrument
employed for this purpose
must be such as will show
whether a train is in the
section or not—or in other
words, whether the section
is blocked or clear. Theout
door, or line signals are
worked in accordance with
these indications, and thus
become the exponents of the
electrical signals.

89. The principles enun-
ciated by Sir William Fother-
gill Cook, and thus broadly
explained, received their
first practical application on
the Norwich and Yarmouth
section of the Great Eastern
Railway, in 1844. Fig.16.
represents the instrument
employed. The section of
line was divided into five
portions. It wasa single line,
and each station was provid-
ed with an instrument similar



