
DIVISION III. 

MISCELLANEOUS APPLIANCES. 

C H A P T E R X V I . 

S I G N A L R E P E A T E R S . 

188. Of the numerous applications of electricity to 
railway working, none are more worthy of attention than 
that by which the position of the signals which regulate 
the traffic is repeated back to the point from which they 
are worked. 

If it is necessary to employ signals at 
all, it is equally necessary that they should 
work as they are intended—that is, that when 
they are, by the lever working them, placed at danger, 
they shall really stand at danger; and when they are 
" pulled off" they shall, in like manner, stand at the 
" clear," or " caution " position, according to the require­
ments of the locality, or the arrangement of the signal. 
Even with very careful attention on the part of those 
working them this cannot always be insured. The 
slightest change in the temperature, a passing cloud on 
a warm day, will lengthen or shorten the wire by which 
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and to obtain a faithful action of the signal, the wire by 
which it is operated must be let out, or taken in 
to meet these variations. If, in order that the signal 
may not fail to go on, the wire is allowed a superfluity of 

the signal is worked. During night the wire will become 
contracted, and under the warmer atmosphere of the 
day it will again expand. These changes are constantly 
going p., in a greater or less degree, both night and day, 

slack, the arm cannot be lowered to its proper degree to 
represent the " all clear," or " caution " signal, and this 
induces carelessness and indifference with drivers. If 
the wire, on the other hand, is too tight the signal cannot 
assume the " danger " position, in which case the danger 
is enhanced. 

So long as a signal is within a man's sight he may, in 
the majority of cases, be held responsible for its due 
action ; but this is not possible at all times. Fogs and 
storms will arise, snow will cloud his view, and buildings, 
trees, or the construction of the line, place the signal 
out of sight. Even when it is within his view other 
duties may form an excuse for not keeping so careful an 
eye on it as is to be desired; but if an instrument is 
placed before him which tells him whether the signal is 
on or not, or whether it is on or off, and it is a part of his 
duty when working the signal, to learn by this instrument 
whether the signal has responded to his action, the respon­
sibility becomes too great to be ignored. 

A t night time, and during foggy weather, all depends 
upon the light within the signal-lamp and the due action 
of the " spectacles." If the light goes out there is no 
signal. If the spectacles fail the signal is false. 

Electricity affords a means for ascertaining the position 
of the arm to a fraction of an inch; and by its means 
we may also assure ourselves of the due action of the 
" spectacles," and of the existence, or non-existence, of 
the light. 

Figs. 97 and 98 are outside representations of an arm, 
and Fig. 99 is a representation of a combined arm and 
light repeater. 

These instruments may be made of any form. Those 
represented in the figures are known as Preece's and are 
made of various shapes, sometimes as represented, at 
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occupy and the taste of the telegraph engineer Mr. 

W. H. Preece was the first to employ them, about the 
year 1 8 6 1 . Mr. A. Warwick, of the Midland railway, 
shortly afterwards introduced them on that line, and they 
are now very generally employed on all important rail­
ways. The form of indicator (Fig. 100) adopted by Mr. 
Warwick is that of a needle, which, for the arm, is made 
to point to " signal on " or " signal off" as the case may 
b e ; whilst that referring to the light is directed in a 
similar manner to " light in " or " light out." 

189. Each indicator—that for the arm or that for the 
light—requires an insulated wire between the signal-post 
and the instrument. 

F I G . 100. 

T o one end of the coils from which the arm is worked 
is attached a battery A (Fig. 1 0 1 ) , the other pole of 
which is to the earth, and to the other end of the coils is 
connected the line wire B, which is continued to the 
signal-post, and there attached to the spring C of the 
contact maker (Fig. 102) fixed in close proximity to the 
signal arm. T o the back of this arm is a metal stud D, 
the object of which is, when the arm is at danger, to 
press against the spring C and so bring it into contact 
with the point E, which is in connection with the earth. 

others in a small rectangular case, and again in a circular 
case, according to the position they are required to 



battery current will then flow from A, through the coils 
of the instrument, raising the arm to danger, along the 
line wire B, to C, and thence to E and the " earth." 

now no longer excited, will exercise no influence over the 
armature by which the arm of the repeater is actuated, 
and the arm will fall to its normal position, indicating 
that the signal arm is not on. 

o 

On the signal arm being in the least depressed, C will 
cease to press against E, and the connection between the 
line wire and the earth being thus interrupted, the current 
from A will cease to flow. The coils of the instrument, 

Now, when the arm is raised to danger, it will bring D 
in contact with C, which will be pressed against E, 
thereby completing the electrical circuit between earth 
at the signal-box, and earth at the signal-post. The 


