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Train Describers. 

New System installed in Glasgow by the L. M. S. Rly. 

COMPLETION of one of the most 
comprehensive electric signalling in-
stallations in Great Britain was recently 

seen when the London Midland and Scottish 
Railway brought into service at St. Enoch 
Station, Glasgow, a new power signal box in 
which mechanical apparatus has been re-
placed entirely by electrical equipment of 
the most modern type. As a result of the 
new system, which has taken some two years 
to instal, considerable economies in operating 
costs have been effected and five of the original 
signal boxes in the area have been closed 
down. All points are now electrically 
operated, the whole of the running lines are 
track-circuited, and three-aspect colour light 
signals are employed throughout. At St. 
Enoch visual indication of the condition of 
the track circuits is given by one main 
illuminated diagram, and the operation of the 
signal box is under the direction of a super-
visor who controls the movements of all 
trains. 

Owing to the extent of the area now coming 
under the control of the one cabin and having 
regard to the amount of traffic passing in and 
out of St. Enoch Station, problems of con-
siderable difficulty were encountered in 
providing a satisfactory means whereby the 
identity and progress of all trains leaving and 
approaching the station could be displayed 
to the signalmen at both the terminal and  

neighbouring cabins. Under normal con-
ditions some 860 trains are handled at 
St. Enoch each day, whilst on busy occasions, 
such as Glasgow Fair Holidays, this figure 
may be exceeded by as much as 30%. 
Further, the passenger traffic is mainly 
suburban and, in consequence, the number 
of trains handled at peak hours is con-
siderable. 

Under the new signalling conditions several 
trains may be in section between St. Enoch 
and cabins immediately outside the station 
area and it would therefore be inefficient, and 
at busy times hardly practicable, to employ 
the old methods of describing trains from 
cabin to cabin by code bells or telephone. 
A new system of train describing was con-
sequently evolved and, as specially adapted 
to meet the conditions obtaining throughout 
the St. Enoch area, provides facilities not only 
for describing all types of traffic in and out 
of the terminus but also for controlling a 
number of auxiliary movements peculiar to 
the local service. The normal indications 
given include the type of train, its destination 
or place of origin, and special notification of 
ftengine in rear . 

A diagram is given in Fig. 1 which shows 
in simple form the routes in and out of 
St. Enoch (excluding many of the secondary 
lines) and the relative positions of the signal 
cabins equipped with the new describers. 

51 



SIN3INHOD I N3e121113 

F
ig

. 1
.—

R
ou

te
s 

in
 a

nd
 o

ut
 o

f 
St

. E
no

ch
 S

ta
ti

on
. 

a
'
-
 

C
W

•im
 



CURRENT 	.9.6C 	COMMENTS 
TELEPHONE WORKS 

Provision is made for describing into 
the terminus from :— 

Strathbungo to Langside Jct. to St. 
Enoch. 

Bellahouston to Port Eglinton to St. 
Enoch. 

Pollok to Port Eglinton to St. 
Enoch. 

St. Johns to St. Enoch. 

Similarly indications may be sent out 
the terminus 

St. Enoch to Langside Jct. 
St. Enoch to Port Eglinton. 
St. Enoch to St. Johns. 

Fig. 2.—St. Enoch Transmitter to St. Johns. 

of 	Transmitters. 

An illustration of the St. Enoch Trans-
mitter to St. Johns, which is typical of the 
remainder, is given in Fig. 2. Adjacent to a 
series of code labels representing descriptions 
and destinations are two rows of set-up keys 
and corresponding lamps, the duplication in 
this case being necessary owing to the alterna-
tive routes by which traffic may approach 
St. Johns (Fig. 1). On the right of the panel 
are transmit, reset and cancel keys. 

Upon depressing the appropriate des-
cription and destination keys, associated 
apparatus sets up a predetermined impulse 
code, whereupon the two lamps light corres-
ponding to the operated keys. The transmit 
key is then depressed, sending the stored 
impulse code to the distant receiver where 
the complete indication is displayed after 
correct receipt of the code has been auto-
matically checked back to the transmitter. 
The check lamps above the set-up keys are 
extinguished only when transmission has 
been successfully carried out. 

All keys are electrically interlocked so as to 
render the transmit key inoperative until both 
a destination and description have been set 
up and it is impossible to transmit at one time 
any combination of codes which would be 
meaningless. Should an error be made in 
setting up, the code can be cleared and the 

Operating Principles. 

Descriptions and destinations are displayed 
in each signal box by means of lamp indi-
cators. At the sending cabin a transmitter 
is provided and is connected by two line 
wires to a receiver at the distant cabin. By 
depressing keys on this transmitter, series of 
impulses determined by the selected descrip-
tion and destination are sent to the distant 
receiver and cause the lamp indicators to 
display particulars of each train. Two or 
more indications may be displayed 
simultaneously, representing trains in their 
order of approach. 

Clearance of the indications from the 
receiver is automatically effected by the track 
circuits and in the event of several trains 
passing at short intervals through one section, 
successive indications advance in position on 
the display panel in conformity with the 
progress of the traffic through the section. 
Thus the signalman always has a visual 
display of the identity of all trains approach-
ing and under his control. 
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check lamps extinguished by 
means of the reset key Can-
cellation of a description and 
destination already transmitted 
is effected by depression of the 
cancel key, whereupon an 
audible signal is given at the 
distant receiver. To complete the 
cancellation the signalman at the 
receiving cabin also operates a 
cancel key, when the indicating 
lamps are extinguished. On all 
transmitters an automatic warn-
ing lamp is provided to indicate 
a disconnection of the line 
wires or any condition at the 
distant receiver which prevents 
transmission. 

Ordinarily facilities are given for the trans-
mission of one destination in association with 
one description and, if required, a further 
description "Engine in Rear". To meet 

special conditions, however, a second type of 
transmitter is employed at certain points and 
this allows up to three destinations to be set 
up in association with the description "Light 
Engine". It is thus possible to describe not 
only two or three light engines coupled to-
gether but to show their respective destina-
tions to the signalman in whose section they 
will be separated and sent forward. This 
feature will be mentioned in detail later. 

Receivers. 

The construction of a typical shelf-
mounted receiver (Port Eglinton from St. 
Enoch) is shown in Fig. 3. Associated with 
a series of code labels similar to those 
appearing on the distant transmitter are rows 
of indicating lamps, those in the lower half 

being designated "Trains in Section", and 
in the upper half "Trains Arrived". In 
both cases there are four lamp indicators 
associated with each description and destina-
tion, a pair for each of the two up lines 
between St. Enoch and Port Eglinton. By 
means of these pairs of lamps simultaneous 
indication can thus be given of first and 
second trains on each line. 

When the indications are first received they 
appear in the "Trains in Section" column" 
and they are automatically transferred to the 
"Trains Arrived" column upon the setting up 
of the route and the operation of the appro-
priate track circuit by the train. Final 
clearance of the displayed indications from 
the "Trains Arrived" column is similarly 
effected as andwhen the traffic passes forward. 
As the first train is cleared from the system 
the second automatically steps into the first 
position, and so on. 

On some instruments provision is made for 
the simultaneous display of a third indication, 
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Fig. 4.—St. Johns cabin, showing on the left the receiver operating in conjunction with the transmitter 
illustrated in Fig. 2. 

whilst in others successive codes received 
from the transmitter are automatically stored 
and then displayed in order of receipt as and 
when existing indications are cleared. For 
use in conjunction with three destination 
transmitters, as already mentioned, a modi-
fied type of receiver is employed to allow the 
display of more than one destination in 
association with the " Light Engine" des-
cription. 

Special transfer and clearance keys are 
provided on all receiver panels for use in case 
of track circuit failure. These keys are 
normally inoperative and are brought into 
circuit by means of emergency switches fitted 
in locked compartments, protected by paper 
seals, on the front of each panel. Cancel 
keys and buzzers are equipped to operate in 
conjunction with the transmitters, and alarm 
bells are provided to indicate circuit failures 
such as the blowing of a fuse. 

Retransmitters. 
While in the case of trains leaving the 

St. Enoch terminus their descriptions are 
transmitted forward together with their 
respective destinations, incoming trains are 
displayed to show their descriptions and 
respective places of origin. With regard to 
the latter indications, which are initiated at 
the first transmitters on the incoming routes, 
it will be clear that they will not generally 
be changed as they are transmitted from cabin 
to cabin approaching St. Enoch. In order to 
simplify repetition of these descriptions from 
point to point, intermediate cabins are 
equipped with retransmitters whereby a 
received and displayed indication may be 
sent forward without again involving the use 
of set-up keys. These instruments may be 
termed combined receivers and transmitters. 

A retransmitter is employed, for instance, 
at Port Eglinton for the Down Lines into 
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St. Enoch (Fig. 1). At this 
cabin the receiver section is 
mounted separately overhead, 
while the transmitter section, 
illustrated in Fig. 5, is of the 
usual shelf-mounted panel type. 
Codes received may be retrans-
mitted forward by depression 
of the appropriate keys, and 
codes for other trains inter-
polated as required by means 
of set-up keys as on ordinary 
transmitters. 

Electrical interlocking is pro- 
vided in some cases to allow and in others 
to prevent the retransmission of a second 
train before the first and to hold up trans-
missions when the distant receiver is not in a 
condition to receive or display further indi-
cations. 

Auxiliary Indicators. 

It will be obvious that in the neigh-
bourhood of a large terminus such as St. 
Enoch where the track forms an extremely 
complicated network, the variety of train 
movements is such that the describer system 
must offer a number of special facilities, to 
which space here does not permit of detailed 
reference. Particular interest is, however, 
attached to the departure of trains from the 
terminal point, where an auxiliary indicator 
is provided to display the descriptions and 
destinations transmitted to Port Eglinton and 
Langside. At St. Enoch the signalmen are 
thus given indication of both approaching 
and departing trains. 

This indicator, shown in Fig. 6, is of the 
overhead type and differs from the ordinary 
receivers in that the destinations and des-
criptions are illuminated instead of being 

Fig. 5.—Port Eglinton Receiver from St. Enoch. 

displayed by lamps only in association with 

code labels. In the illustration a number of 
trains are displayed, the first on the main line 

being a "Main Line Express Passenger” and 
the second "Larkfield Empty Carriages with 
Engine in Rear" Also shown are three 
trains departing via the canal line. 

When a train leaves the control of St. 
Enoch signals and, according to its destina-
tion, arrives in section at Port Eglinton or 
Langside, its code is automatically cleared 
from the St. Enoch indicator and, in the 

usual manner, the display on the receiver at 
the local point is transferred from "Trains 

in Section" to the appropriate "Trains 
Arrived" column. 

Relief Siding Feature. 

It will be noted from the track layout in 
Fig. 1 that a relief siding is situated between 
St. Enoch and the junction to Langside and 
Port Eglinton. Movements in and out of 
this siding introduce two special conditions 
in that, firstly, an incoming train enter ing the 
siding will be displayed at St. Enoch but will 
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not arrive there to be cleared 
from the receiver in the usual 
way, and, secondly, traffic sent 
out of the siding will require to 
be described forward according 
to the route to be taken. 

Provision is therefore made 
for the code of any incoming 
train entering the siding to be 
automatically cleared at St. 
Enoch by track circuit operation 
and the appropriate signal off. 
When a train is leaving the siding 
on the Up line, its code is set 
up on the St. Enoch trans-
mitter before the starting signal 
is pulled off. This code is then 
automatically transmitted forward when the 
train passes the crossover, the route set up 
determining the distant receiver on which 
the description and destination will be dis-
played. 

Auxiliary Facilities. 

For emergency transfers and clearances and 
for controlling certain special movements, an 
auxiliary panel (Fig. 7) is employed at St. 
Enoch. This provides facilities, for instance, 
for effecting shunting moves on the lines 
between St. Enoch and St. Johns, asking and 
permission keys being used, together with 
corresponding lamp indicators and audible 
signals. Whenever permission is given for 
shunting, electrical interlocking prevents the 
use of the describers for the transmission of 
ordinary codes. 

Coupled Light Engines. 

Instruments on the Bellahouston line, 
where engine sheds are situated, are of the 
three destination type to allow for describing  

up to three light engines coupled together and 
moving into St. Enoch for duty. The full 
description is set up by depressing the 
"L.E." key, and then the destination keys in 
the order in which the engines are coupled. 
The code is then transmitted as a whole. 

On the St. Enoch receiver the description 
"L.E." is shown and adjacent to it the digit 
2 or 3 according to the number of coupled 
engines. Also displayed is one destination, 
being that of the first engine. 

Upon arrival of the engines at St. Enoch 
Station they divide on the clearing track and, 
when the first engine is routed to its appro-
priate platform or coaches, the signalman 
depresses the "Coupled Engines" key on the 
Auxiliary Panel. This clears the first desti-
nation, displays that of the second engine and 
alters the digit adjacent to the "L.E." 
description. Finally, when one engine only 
is left and moves forward, its destination and 
the "L.E." display is automatically cleared 
by the track resetting. 
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Fig. 7.—St. Enoch Auxiliary Panel. 

Track Circuit Clearance. 

Clearance of indications is generally 
effected automatically by the operation of 
track circuits and signal contacts. In a 
similar manner their transfer also is effected 
on the receiver panels from "Trains in 
Section" to "Trains Arrived" columns. 
Where shunting takes place, however, special 
arrangements are necessary in order to pre-
vent false clearance of displayed indications 
of trains that may be approaching the section 
in which shunting moves are in progress. 

A typical condition is shown in Fig. 8 
where shunting operations over tracks C 
and B must not affect the indications received 
of normal traffic approaching the section. 
Only when a train has first passed over track 
A must transfer or clearance be effected. 

The progress of a train is therefore regis-
tered directionally from Track A, and it will 
be seen from the circuit diagram, introducing 
three relays H, J and K, together with their 
contacts and those of track relays A, B and C, 
that no clearance can be effected unless the 
three tracks are occupied consecutively com-
mencing with A and then cleared. 

Apparatus. 

The illustrations already referred to show 
the general construction of the operating and 
indicating instruments. Those for shelf  

mounting are constructed of teak and are 
fitted with metal panels finished black. 
Indicating lamps are housed individually in 
tubes mounted on the front panel and are 
easily removable from the rear on opening 
the hinged back. 

The keys are of substantial design and are 
fitted with metal pushes, while the code 
labels are of white ivorine with letters filled 
in black and ai e retained in metal channels 
to prevent warping. 
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Fig. 9.—Floor type apparatus cabinet with front panel removed and hinged 
gate opened to expose line terminals. 
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The overhead indicators (Fig. 
6) consist of welded steel frames 
with glazed front, hinged panels 
at the back giving access to lamps 
and terminals. On all instru-
ments the front glass is blue, 
giving indications in daylight 
white against a dark background. 
The lamps employed are of the 
metal filament type. 

The control apparatus 
associated with the describer 
equipment consists of standard 
automatic telephone type urn-
selectors and relays, mounted on 
hinged metal gates and enclosed 
in dust-proof teak cases of a 
design well suited to signal cabin 
conditions. Both floor and wall 
mounted cabinets are employed 
according to the amount of apparatus and the 
space available, and in all cases the com-
ponent parts, wiring and connecting terminals 
are so arranged as to be readily accessible 
from the front. 

A typical floor type cabinet with the lift-out 
front panel removed is shown in Fig. 9. By 
swinging forward the hinged frames the whole 
of the connecting field is exposed for the 
termination of line wires and for effecting 
connections to track and signal contacts 
controlling the automatic transfer and clear-
ance of the indications. 

A smaller cabinet designed for wall or shelf 
mounting is shown in Fig. 10. This contains 
the control apparatus for a transmitter only, 
and is as used at Pollok and Strathbungo. 
Front and side panels form a single cover 
which may readily be removed to give access 
to the apparatus on the hinged frame. 

All relays are fitted with covers, and the 
cabinet joints of removable panels are lined 
with felt to render the whole effectively dust-
proof. 

Circuit Operation. 
The following description is confined to 

the basic design of the system, from which it 
will be seen that the principle adopted results 
in a flexible arrangement which can be 
adapted to meet practically any service 
requirement. Considerable economy in line 
plant is effected since only two wires are 
required from cabin to cabin for each direc-
tion in which indications are to be trans-
mitted. 

The disposition of the signal boxes in the 
St. Enoch area is shown in Fig. 11 Two 
wires connect the outlying cabins to Langside 
and Port Eglinton for describing traffic into 
the terminus, while between each of the latter 
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points and St. Enoch there are four wires, 
two for each direction. It will be observed 
that the number of wires is independent of 
the number of tracks, the codes transmitted 
from point to point being automatically 
routed to their appropriate receivers accord-
ing to the line over which each train will pass. 

All signalling between transmitters and 
receivers operates on the impulse selection 
principle, whereby a number of impulses sent 
out by the transmitter results in the selection 
of a particular lamp in the receiver Each 
complete code transmitted consists normally 
of a description and destination and is 
therefore made up of two parts, firstly a series 
of impulses representing the description and 
secondly a further series representing the 
destination. The number of impulses in 
each case and, therefore, the combination 
forming the complete code is determined by 
the particular keys operated. 

Where the description and destination to be 
transmitted must be directed to one of a 
number of receivers so as to indicate the track 
over which the train will move, a preliminary 
series of impulses is prefixed to the code and 
causes the receiving apparatus to select the 
appropriate receiver by which the indications 
shall be displayed. 

The circuit principles of a single destina-
tion transmitter are shown in diagrammatic 
form in Fig. 12, the term "single destination" 
being used to indicate that this transmitter 
is of the type which can describe only one 
destination at a time and differs from those 
capable of transmitting three destinations 
when describing light engines coupled to-
gether The single destination transmitter 
consists basically of a rotary switch or urn-
selector, to the bank of which connection 
is made to relays operated by the set-up keys. 

Fig. 10.—Wall type apparatus cabinet. 

To set up a normal code a description key 
and a destination key are depressed, where-
upon the relays associated with them are 
operated and locked. In effect, therefore, 
the code to be transmitted is stored by these 
relays, awaiting depression of the transmit 
key which will cause the selector to read off 
its bank the particular keys operated. 

When the transmit key is depressed the 
selector commences to step in association 
with a corresponding selector at the distant 
receiver During this operation a check-
back feature is introduced to guard against 
the display of incorrect indications. Each 
impulse sent to the receiver is returned to the 
transmitter, and each step by the transmitting 
switch is made only after a corresponding step 
by the receiving switch. 

The transmitting switch continues to step 
until it reaches the bank contact marked by 
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Fig. 11.—Line wires between cabins. 

the description relay operated, when a pause 
in the impulsing indicates to the receiver the 

completion of the first series of impulses. 
The transmitting switch now rotates by self-
interruption to its next normal position, when 

it recommences to step in synchronism with a 
second switch in the receiver and ceases 

when it reaches the bank contact marked by 

e " • e 
. , . . . .> , 

..........:fv.  

N 

TRANSMITTING & SWITCH 
CONTROL RELAYS 

Fig. 12. 

the destination relay operated. The 
apparatus now restores to normal and the 
description and destination lamps on the 
transmitter panel are extinguished to indicate 
that the complete code has been correctly 
sent out. 

As previously mentioned an additional 
indication can be transmitted if required, 
showing "Engine in Rear" This is not 
illustrated in Fig. 12 but is effected by the 
introduction of a further normal position on 
the bank of the transmitting switch. Follow-
ing this is a contact connected to the relay 
operated by depressing the "Engine in Rear" 
key 

The circuit elements of a typical receiver 
capable of storing three complete indications 
are shown in Fig. 13. Three receiving sets 
are employed and in each of these are two 
receiving switches, one of which selects the 
description lamp and the other the destination 
lamp to be illuminated in response to the 
complete code received. 
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The code receiving distributing switch 
directs the series of impulses to the correct 
receiving switches in turn. Thus, with its 
wiper resting on the first bank contact as 
shown, the first series of impulses is directed 
to the first switch in receiving set No. 1. 
The distributing switch then makes one step 
and the second part of the code is recorded 
by the second switch, subsequent codes being 
directed in a similar manner to other re-
ceiving sets. 

The code distribution sequence switch 
controls the order in which the received 
descriptions and destinations are displayed. 
Initially, the indication displayed by the first 
receiving set will be that of the first train, 
and so on. As the first train passes out of the 
section and its indication is cleared, the code 
stored by the second receiving set will then 
automatically be displayed as the first train. 
Similarly the third indication will be shown 
as second. According to local requirements 
all codes stored may be displayed simul-
taneously to indicate the descriptions and 
destinations of the trains in their order of 
approach, or only one or two may be dis-
played and subsequent codes stored by the 
receiving sets until earlier indications are 
cleared from the display panel. 

Where retransmitters are employed to send 
forward indications without necessitating the 
use of set-up keys, additional switches are 
provided as shown in Fig. 13 to read off the 
position of the switches in the respective 
receiving sets. These retransmitter switches 
may be directed to any receiving set so that 
if necessary the second train indication 
received may be retransmitted forward as 
the first. 

In the diagram each receiving set is shown 
to have two receiving switches only but if the 

CODE 
DISTRIBuT ION 

SEQUENCE SWITCH 

Fig. 13. 

indication codes consist of more than two 
series of impulses, more switches are em-
ployed. This applies, for example, in the 

case of a receiver capable of storing three 
destinations in association with the "Light 
Engine" description. Similarly, although 
three receiving sets only are shown, this 
number may be exceeded if it is desired to 
store indications of more than three trains 
at any one time. 

The circuits of the receiving sets are so 
designed that during the display of indications 

a minimum number of relays is operated, 
thus effecting economy in the consumption 
of current. 

The design of a three-destination trans-
mitter, which is shown in schematic form in 
Fig. 14, is fundamentally different from that 

of the single-destination type in that not only 
have three destinations to be transmitted 
relating to a particular train, but the order 
in which these are sent out must be governed. 
This is determined by the order in which 
the set-up keys are depressed. Three 
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DESCRIPTIONS DESTINATIONS 

TRANSMITTER 
CONTROL SWITCH 

Fig. 14. 

switches are employed for recording and 
when a destination key is depressed the first 
switch steps until the bank contact marked by 
the first destination relay is reached. A lamp 
now lights on the transmitter panel to indi-
cate that this part of the code is stored. On 
depressing another destination key the second 
switch marks the corresponding relay, and so 
on until the three destinations are stored by 
the three switches in the order in which they 
were set up. 

When the transmit key is depressed the 
transmitting control switch is connected to 
the first recording switch which now returns 
to normal in synchronism with a switch at 
the distant receiver The number of im-
pulses sent out during this return to normal 
position corresponds with the destination 
set up. The control switch then makes one 
step whereupon the second destination stored 
by the second recording switch is transmitted. 
Finally, the third is sent in a similar manner 
This sequence of operations is effective only 
if the "Light Engine" (L.E.) key is first 
depressed. In all other cases the transmitter 
responds only to the depression of one 
destination key in association with one 
description. 

Certain transmitters are provided with 
more than one transmit key as, for example, 
those working between St. Enoch and Port 
Eglinton where a train may be routed over 
one of a number of tracks. In such cases 
the indications from one transmitter may be 
directed over the same pair of wires to one of 
a number of receivers, the selection depend-
ing upon the routing of the traffic. To obtain 
this selection a preliminary series of impulses 
is sent out, the number being determined by 
the particular transmit key depressed. Each 
impulse of this series is checked back and 
transmission of the actual indication is com-
menced only if the correct number of 
impulses in the preliminary series is returned 
to the transmitter, thus confirming selection 
of the correct receiver. 

For certain purposes special codes are 
employed and auxiliary indications provided. 
For example, when a receiver is full, a signal 
is sent back to the transmitter to indicate this 
condition. A definite code is also reserved 
for effecting the cancellation of an indication, 
in connection with which it is necessary to 
impose this code on the receiver even if the 
latter is full and not in a condition to receive 
normal codes. The need for special circuit 
arrangements is again found in providing 
facilities for the control of shunting moves. 
Between St. Enoch and St. Johns, for 
instance, the use of "asking" and "permis-
sion" keys involves the transmission of an 
independent impulse code and the inter-
locking of the apparatus to provide the 
necessary protection. 

Throughout the system all circuits are so 
designed as to minimise current consumption, 
the supply being obtained from secondary 
batteries situated in each signal cabin and 
trickle-charged from the local A.C. mains. 
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Summary of Features. 

While earlier types of train describers have 
been successfully employed by various Rail-
way Companies, it will be seen from the 
foregoing that the new system introduced in 
the St. Enoch area incorporates numerous 
improvements and offers important advan-
tages not only in respect of simplifying the 
control of traffic movements but in achieving 
this with the greatest measure of economy. 
The principal features of the system may be 
summarised briefly as follows :— 

(1) Its extreme flexibility enables a wide 
variety of facilities to be provided and 
in consequence its application is in 
no way restricted to particular areas 
or to the control of a limited number 
of train movements. It is sufficiently 
comprehensive to cover every possible 
requirement of such a system. 

(2) The method of operating is simple 
and the indications given are clear 
and positive. 

(3) The system is rendered virtually 
foolproof by the use of specially 
designed circuits and the extensive 

application of electrical interlocking 
to guard against incorrect operation. 

A minimum number of line wires is 
required, thus effecting economy in 
line plant and maintenance. 

Reliability in service is assured by the 
use throughout of standard types of 
apparatus well proved in other 
branches of communication engineer-
ing. 

(6) To simplify maintenance, apparatus 
requiring delicate adjustment has 
been avoided and portable test sets 
have been designed for the routine 
testing of all circuits. 

The system described was designed to the 
plans and specifications of Mr A. F Bound, 
Signal and Telegraph Engineer, London, 
Midland and Scottish Railway Company, and 
manufactured and installed under the super-
vision of Mr. A. S. Hampton, Divisional 
Engineer for Scotland. Contractors were 
the Siemens and General Electric Railway 
Signal Co. Ltd., the whole of the equipment 
being produced at the G.E.C. Telephone 
Works, Coventry, and Union Works, 
Wembley. 


