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system 

Between Clarenville and Sydney Mines 16 Standard submerged 

2-way repeaters in a single cable are power-fed by Standard 

shore based planL At each end of the cable Standard cable 

terminating and carrier terminal equipment is installed, 

together with associated monitoring and test equipment. 
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Sub1nerged Rep�aters and the 
CARPENTER POLARIZED RELAY 

HELl.\BI J ,JTY-the watch\\ ord of subm:mne telephone cable opcr:11ion, is 
also that of the Carpenter Pobrized Relay-which is why the Bntish Post 
()flicc.:, nnd other Telephone .\dministrations choose it for use in Submerged 
Repeaters. 

Of course it is no ordinary relay that is used - althou�h it is, in fact, only a 
rnrintion of the standard Type 3 Telcftrnph Relay. 

Rut since it must maintnin its adjustment and function satisfactorily for at 
least 20 years m'1ho111 at/n11io11, ob\'iously some modifications to the design 
\\Cre made in"oh·ing the use of specially mounted solid platinum contacts­
doubly locked contact adjusting screws supported on ;\lycalcx blocks- and 
duplicated connections throughout. 

It is, udmittedly, a specialized model, but the engineering skill applied to 
its de,·elopment also produced the Type 4 Carpenter Relay, the impulsing 
element chosen by the Rritish Post Office for use in its \' F dialling and Telex 
circuit, - and this same skill is being continuously devoted to the production 
of the other types of the relay arnilable to. and extcnsi,·ely used in, the Tcle­
communicmions, Electronic and Electrical industries. 

St>tcial ('arp.ntrr Rtlay 
Typt' .1: (Ot't't Yl'Wfll'l'fl. 

Thcr1• is, in fact, a ,·cry useful range of Carpenter Polarized Ht'lays suirnble 
for a "idc ,·arict)' of rweds- to le�rn more nbnut them write for dc1:1ils to: 
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TELECOMMUNICATIONS 
More and more telephone adm:nistrations are recognising that 

Connollys are foremost in the development of new insulations 

and constructions. Many millions of pair miles of Connollys 

Cable, including Polythene and P.V.C. Insulated, are providing 

reliable communications throughout the world. 
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CONNOLLYS 
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PAPER INSULATED TRUNK CABLES 
TELEVISION CABLES 

RADIO FREQUENCY CABLES 
l1RELLL{)-ENERAL 

CABLE WORKS LTD. 
COAXIAL CABLES 

PIRELLI-GENERAL CABLE WORKS LIMITED, SOUTHAMPTON 

II 
The Model 8 is the latest version or the 

Universal AvoMeter. In addition to the 
many well-known AvoMeter reatures, such 
as the automatic overload protection cut­
out, dual-knob range selection, etc., it has 
a push-button for reversing the polarity or 
the movement to obviate the inconvenience 
or changin� over the leads when encounter­
ing opposite potentials in respect 10 a 
common rererence point. 

The meter has a sensitivity or 20,000 ohms 
per volt on all D.C. ranges, and 1,000 ohms 
per volt on A.C. ranges from 100 V. up­
wards. Accuracy on D.C. current ranges 
and A.C. ranges is 
to 8.S. Spec. 
89/ 1954 and on 
D.C. v o l t a g e  
ranges within 2u., 
or indication from 
ruu scale lo hair 
scale deflection. 
and I �o or foll 
scale value belo" 
hair scale defiec-

Lise p,.ce. 

£23: I Os. 
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F
IFTY YEARS AGO, ON DEC:E.\\BER 21, 1906, BROAD­
casting was born as an infant whose "squall"­
actually a recording of Handel's Largo-was 

received in good voice at Plymouth, Massachusetts, ten 
miles away from the National Electric Signalling 
Company's aerial at Brant in the same state; Professor 
Aubrey Reginald Fessenden had invented the means by 
which, ultimately, Her Majesty the Queen's annual 
Christmas Day message to her people can be heard in 
e\'ery country of the Commonwealth. 

But in the jubilee vear of this event, and at the same 
time of the year-some authorities say the first broadcast 
was on Christmas E\'c, which is certainly more 
picturesque-the technique of broadcasting, so 
intensively and extensively developed since that first 
successful attempt, took a further step forward; on 
Christmas Day the peoples of the Commonwealth were 
able to hear H.R.H. The Duke of Edinburgh broadcast­
ing a message over a circuit of some l 2,000 miles from 
the Royal yacht Britannia on the verge of the Antarctic. 

Reception of the speech in Britain has been described 
as satisfactory, in spite of adverse radio conditions at the 
moment; indeed, through all the background noises 
95 per cent. of the message was reasonably audible in this 
country. Moreover, immediately after the speech, when 
conditions improved, members of the Royal Party and 
the officers of the yacht were able to exchange Christmas 
greetings with home even more clearly. 

The broadcast has been described as a major feat in 
telecommunications. As our description in this issue of 
the planning and carrying out of this feat shows, it was 
the result of more than six mcnths' planning and 
experiment between the Post 01fice, Cable and Wireless 
and the B.B.C. 

While we offer congratulations to all those concerned 
in the achievement of this feat, we remember also the 
pioneer work of Professor Fessenden and of all who 
have worked to tame the ether during the past half 
century. 
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Study of the surfnce at Mordy Colliery In the Rhondda Valley, South Wales, where 11 £4,000,000 rc-orgonlzotlon ond 
development project Is oow nearing completion (Courtcoy of South Wutcm DiviJion of N.C.8.) 

Coal a1id Conimu1iicatio1is i11 

Soutli JJ' ales 
W. G. cnntlebury and W: L. Hall 

T
HE SOUTH WALES COAL-FIELD EXTENDS ACROSS 
the northern half of Glamorganshire and 
reaches into the county of Monmouth; part 

of it is shown on the sketch map. Between the 
coal-field and the Bristol Channel, eight to ten 
miles away to the south, lies the Vale of Glamorgan, 
a fertile rolling countryside which gives no indica­
tion of the grim grey valleys to the north. A group 
of valleys comes to focal points at Pontypridd and 
Caerphilly and the coal-field was first developed in 
this area. The area is administered by the South­
western Division of the National Coal Board at 
Cardiff, and from its inception the Division planned 
to make great use of the telephone in its task of 
integrating a vast diversity of interests. 

Before the industry was united under the Board 
in 1947, each colliery, which operated either as a 
self-contained unit or one of a group, had its own 
telephone connexion with the outside world. A 
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direct exchange line or two, or maybe a small 
P.B.X. with possibly a private wire, were all that 
concerned the Post Office. Private contractors 
provided and maintained the switchboards and 
internal communications of the colliery itself, .ind 
most inter-communications between collieries in a 
group. 

As late as 1950, private switchboards resembling 
genuine museum pieces were still in service and for 
obvious reasons could not be taken over by the 
Post Office. An extract from a policy statement 
issued in the Post Office Directorate of Wales and 
Border Counties at that time might be of interest: 

" ..... and approximately 300 collieries will 
eventually be connected within the network. In 
conjunction with the provision of circuits a large 
number of obsolete switchboards are being 
replaced by standard Post Office switchboards. 
The whole work is of considerable magnitude 



and is expected to take about three or four years 
to complete". 
The external line plant serving remote parts of 

the collieries was more conventional in design, but 
the terrain gave rise to overhead routes as out­
landish as the switchboard equipment. South 
Wales collieries are usually at the bottom of narrow 
valleys, with hills rising steeply from 600 to 1,000 
feet on either side. Up these crags went the overhead 
telephone lines to serve extensions either on the 
top of the mountain or, in some places, over the 
mountain to a colliery in an adjacent valley. 

The new telephone network was based on an 
organization "tree" supplied by the Coal Board, a 
simplified extract of which is shown in Fig. 1. 

P.B.Xs are, of course, provided at all offices and 
collieries (there is a P.M.B.X.1A at Headquarters) 
each with the usual direct lines to a public exchange, 
and at first sight it appeared that a fairly conven­
tional net-..ork of Post Office P.B.Xs in tandem 
(for example, Divisional Headquarters - Area -
Sub-Area-Group) would do the job. Even then, 
the design would have required a lot of thought to 
meet essential signalling and transmission limits. 
But the Division wanted something better than 
thi5, and they stated their case in detail. 

Among other things to be borne in mind was 
that in an emergency, direct exchange lines to a 
P.B.X. are almost certain to be blocked and alter­
native outlets must be readily available to enable 
priority calls to be disposed of at once. It has to be 
remembered, too, that coal and the railway wagons 
used to carry it are heavy, bulky and costly to move 
and handle. The commercial side of the under­
taking has to ensure that the number of wagons on 
a particular day at any colliery is neither too many 
nor too few. This is ensured by close liaison 
between colliery and transport officers on the 
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telephone-a very efficient method, but it may use 
a lot of plant. 

These considerations made it clear that simple 
tandem working would not do and that consider­
able inter-switchboard connexions between P.B.Xs 
would be required if unduly lavish provision of 
circuits on a straightforward "chain-of-command" 
basis was to be avoided. 

From a design point of view this meant that a 
very careful check of routings had to be made, 
because what was a highly flexible system of great 
value to the Coal Board meant complexity to the 
Post Office planning engineer. Every effort was 

made, of course, to avoid the "brute-force" 
method of obtaining flexibility by installing all 
possible inter-connexions, but even so some pretty 
circuitous routings were unavoidable at times. 
What has emerged, however, is that no matter how 
busy the lines, the flexibility of the private wire 
network almost guarantees that a free route to any 
office can be found. The arrangements are con­
stantly under review and there is the closest 
liaison between the Coal Board Divisional Tele­
communications Officer and the Telephone 
Manager's staff. 

Apart then from the rather special inter-linking 
of P.B.Xs and some tricky overhead construction 
problems here and there the "surface" arrange­
ments for providing telephone service are more or 
less conventional, and today as in the past the Post 
Office provides and maintains equipment only as 
far as the pit head. 

The underground "operational" telephone plant 
is the responsibility of the Coal Board's technical 
staff. When this plant is connected to a Post Office 
switchboard the Post Office engineers have to see 
that the stringent safety precautions which have 
been laid down are observed. 

The individual requirements of the collieries 
vary considerably and are not related solely to the 
size of the underground workings; underground 
operational telephones in use range from about 70 
at a large to three at a small colliery. These tele­
phones are connected to industrial-type switch­
boards of which there may be as many as four in the 
larger collieries. At least one such board will be 
connected to the Post Office P.B.X., but there are 
seldom more than two lines between a privately 
owned system and the Post Office equipment. 

Before looking at a typical colliery telephone 
lay-out in detail it would be useful to know for 
what purpose the telephones are used. Calls on the 
colliery telephones can be divided into five classes:-
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The P.D.X. switchboard at Olvlslonul Headquarters 

Haulage: Calls for passing instructions; for 
example, to an engine man or for passing informa­
tion on the whereabouts or movement of"trams"­
which are the small railway-like trucks still used in 
many collieries for moving the coal underground. 

Supplies: Calls asking for engineering supplies 
such as pit props, machine parts and so on to be 
sent, or passing information about the progress of 
supplies. 

Maintenance: Calls for a fitter or electrician. 
Pit Control: Calls conveying management 

instructions on the running of the pit or for 
discussion between management officials, for 
example, between an overman and his under 
manager. 

Information: Calls asking for information about 
how things are going: for example, whether coal is 
coming yet, why the conveyor belt has stopped, 
prospects of clearing any hold-up, the hourly 
score. (The "hourly score" relates primarily to 
progress with coal-getting but can also include 
information about cricket scores or the state of a 
Test match wicket. Such news from above ground 
is not without importance to men who may be 
working a long way from the pit shaft in conditions 
which have to be seen to be appreciated.) 

It should be remembered that there are many 
miles of tunnels or "roads" in a normal pit and 

that the coal-face can be two miles or more from 
the shaft bottom. To get from one point to another 
usually means walking along a narrow, dark 
passage of very uneven surface and varying head 
room. In addition there are hazards such as jutting 
rocks, haulage machinery, and "journeys" of 
trams which come at speed through the darkness 
and which can be avoided only by darting into 
small recesses, cur for the purpose into the walls 
of the runnel at intervals of ten yards. Where 
personal movement is so difficult telephone com­
munication becomes very important. 

The movement of conveyor belts, coal rubs and 
the pit shaft winding machinery is usually control­
led by bell signals, not by telephone. 

A telephone system in an underground working 
has to conform to certain technical requirements. 
First there must be no danger of causing a fire or 
explosion. Secondly, the equipment must be 
simple to operate, reliable and robust. Because of 
the exceptional maintenance difficulties, the 
amount of line plant used and the number of 
telephones must be kept ro a minimum. It is 
worth stressing that maintenance is a real problem 
and only first-hand knowledge can give even a hazy 
idea of conditions which are unknown even to 
Post Office staffs or Army Signals. Imagine a 
place where the floor, walls and roof are slowly but 
continually being distorted and destroyed and 
where space is so costly to provide that it is barely 
sufficient for the mining staff; add a constantly 
moving stream of hundreds of tons of coal, and the 
plight of the telephone engineer, whose lines run 
precariously through this wilderness, can perhaps 
be appreciated. 

A telephone system best suited to meet these 
conditions is readily envisaged by the Post Office 
engineer. It will use hand-generators for signalling 
and local batteries for speaking. The equipment 
generally will be iron-clad and flame-proof. 
Switchboards will be of the "cordless" type and 
permit bunching of calls-that is, the connexion 
of several extensions together at the board. Tele­
phones will be sited with great care to use as few 
as possible yet to serve as many people as possible, 
and will be usable in very noisy situations. Lines 
will be armoured and, to keep the total length of 
cabling to a minimum, several telephones will be 
connected to one line. "Isolating" transformers 
will be used on lines connected to the Post Office 
switchboard so that, for safety, there is no direct 
metallic connexion between the mine and the 
public network. And that is what was found 



generally when, by courtesy of the South Western 
Division of the Coal Board, the "Lady Windsor" 
and "Bargocd" mines in South Wales were visited. 

The description which follows is a composite 
picture of a medium-sized colliery's communica­
tions, drawn from impressions made by short 
visits to those two mines, each of which produces 
rather more than 10,000 tons of coal a week. The 
diagram on page 51 will help the reader to follow 
the description. 

At the surface there are two switchboards-one 
Post Office and one owned and maintained by the 
National Coal Board. 

The Post Office switchboard (A) handles the 
general administrative extensions and technical 
and operational extensions and has one tie line to 
the privately owned switchboard (s). This tie line 
has an isolating transformer which breaks the 
metallic connexion between the Post Office and 
private systems. These switchboards are side by 
side and a member of the Power House staff 
operates both boards. Two lines run from switch­
board (s) to the underground switchboard (c), one 
line running in each of the two pit shafts, and an 
extension is provided at the underground power 
sub-station. 

Miner uttin1 underground telephone (Councsy of South 
W<stcm D1viS1on of N.C.B.) 

Underground telephone (Courtesy of South \X'estcm 01V1�1un 
of N.C.B.l 

Switchboard (c) is near the bottom of the main 
shaft and provides the underground switching 
system. It has facilities for setting up a maximum of 
four calls simultaneously, but two or more of the 
possible 20 extensions may be bunched together 
for any call. As shown in the diagram, extensions 

iljiillllnl)"� 
1 and 2 arc the lines to the surface switchboard (s) 

� and can be connected to the Post Office switch-
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board when necessary. No. 3 extension gives the 
manager direct access to all underground staff, 
while extension 4 is used for passing information 
about the movement of coal from the bottom of the 
shaft to the surface. 

The other extensions serve the coal-faces and the 
intermediate points between such faces and the 
shaft. When coal is moved on conveyor belts a 
telephone is always provided at a "transfer point" 
where one belt ends and another starts. Some coal 
is hauled along rails in tubs, and a telephone is 
always provided at the haulage-winch and at 
places where the rail points have to be switched. 
The number of lines and the number of telephones 
on each varies, of course, with the individual 
requirements of each mine, but the description may 
be taken as typical. 

Usually, more than one telephone is working on 
one line, and a system of code ringing is used 
which allows every telephone on an extension line 
to call any other on the same line without the help 
of the switchboard. Where a mechanical coal­
cutter is u�ed to hew the coal at the coal-face the 



machinery has a party line of its own built into it 
which is not connected with the colliery system. 
This line is for the men along the face to keep in 
touch with each other. There may be up to six tele­
phones on the line. They are completely self­
contained, using generators at each point for 
signalling and being what is known as "sound 
powered". This means that no batteries or 
outside electrical current is needed to facilitate 
speech, the sound of the voice generating its 
own current in the transmitter. 

The simple system described in general terms 
has served the requirements of a colliery reasonably 
efficiently, but it is understood that the Scientific 
Department of the National Coal Board has in 

mind the development of an automatic system. 
Code ringing is a big objection to the party-line 
system now used in underground workings 
because there is often so much noise around the 
telephones that the ringing is not clearly heard. 
This can lead to delay in getting an answer from 
the right telephone and, with the speeding up in 
colliery processes which mechanization is bringing 
about, such delays will become intolerable. Other 
developments which the Scientific Department is 
considering are better telephones for operating in 
very noisy situations, an improved alarm system 
for giving warning of danger, and improved cables 
having great mechanical strength coupled with 
fire-resistant properties. 

H Reith " Lecturer Praises T.A. T. Men 

How Sir Edward Appleton Discovered "Polar Blackouts •• 

B
ROADCASTING THE FIRST OF HIS REITH 
Lectures, 1956 ("Science and the Nation"), 
Sir Edward Appleton, Principal and Vice­

Chancellor, Edinburgh University, spoke of the 
value of the "applied scientist", for whom, 
"certainly no less than for the pure scientist, 
his work can be an intellectual adventure . . . 
it is as a

' 
creative individual, who has found a 

happy medium between thought and action, that 
I would especially honour the applied scientist". 

Sir Edward added that it must "have been an 
enviable and rewarding experience to have been 
associated in any way with the design of those two 
great engineering projects whose completion for 
service has been prominent domestic news of 
recent months. I refer to the transatlantic telephone 
cable . . . and the Calder Hall nuclear power 
station". 

After a brief outline of the telephone cable, 
Sir Edward continued:-

"Yet you may wonder why it was necessary to go 
to such lengths as laying cables on the bed of the 
Atlantic when the world appears so easily bridged 
by radio. 

"I can remember how, nearly a quarter of a 
century ago, I stumbled on the particular defect in 
long-distance communication which these new 
submarine cables have been designed completely to 
remove. This was during the second International 
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Polar Year, when I was a member of a British 
expedition studying radio wave reflections from 
the ionosphere in north Norway. It happened to be 
my turn of all-night duty at the receiver one 
night in August, 1932. At first, reception conditions 
were normal, the ionospheric reflections being 
strong and distinct. Then suddenly, about ten 
o'clock at night, the reflections vanished and 
everything seemed to go dead. I was naturally 
greatly perturbed, feeling perhaps that my 
apparatus--or myself-was at fault. I tried the 
whole range of wavelengths available, but still 
found the ionosphere unresponsive; and it remained 
so throughout the night. 

"The following morning a Norwegian assistant 
said to me: 'I think we should have seen the 
northern lights last night if it had been winter'; 
and he drew my attention to a magnetic record 
which I remember was still wet from the dark­
room. This record showed that a magnetic storm 
had broken out at the time I had experienced the 
radio curtain of silence. Since that time the 
frequent incidence of these 'polar blackouts', as 
they are called, has been found to be characteristic 
of radio conditions in high latitudes and has 
rendered our radio communication with North 
America fitful and uncertain. That is why we need 
the translantic telephone cable". 

(Extracred from the Listener, N(YUember 15, 1956) 



Tinie i11 Teleco1nniunications 

F. I. Ra_Y, C. B. E. 

A talk given by Mr. Ray to the Post Office Inland Telecommunications Department 
on November 6, 19 56 

T
WENTY-SIX YEARS AGO I ATTENDED A 

lecture by A. 0. Gibbon on the electrical 
control of time services in the Post Office. 

The discussion languished and I was unexpectedly 
called on to speak. Knowing little of the subject of 
the lecture I tried to describe the importance of 
time in telecommunications but I do not think 
that the Astronomer Royal, who was present, was 
much impressed by my eloquence. 

As we grow older we learn to appreciate the true 
value of time, but do we all realize how vitally time 
affects our job of providing telecommunications ? 
To explain what I mean I will take a very simple 
example. 

We all know that a dial has IO holes in the finger 
plate because it is used to signal numbers, and 
numbers are arranged on the dinary or decimal 
system because the Arabs who originated the 
system counted on the fingers of both hands. We 
can, in fact, say that there are IO holes in the dial 
because human beings have IO fingers. 

But why do we design dials to send impulses at 
the rate of IO a second ? To answer this question 
we must know what happens at the exchange when 
one dials. 

Removal of the receiver connects the calling 
telephone to a disengaged selector and current 
flows through the A relay of that selector. When 
the dial is released this current is momentarily 
interrupted by the impulsing springs of the dial, 
the number of disconnexions being equal to the 
digit being dialled. 

Each time the dial spring breaks the circuit the 
A relay releases and allows current to flow through 
the vertical magnet of the selector, thereby raising 
the wipers one step. Each time the dial springs 
"make", the current flows again and the A relay 
re-operates, disconnecting the vertical magnet 
which restores to normal to await the next impulse. 

It is obvious from this description that the 
duration of the break part of the impulse must be 
sufficiently long to allow the magnet to lift the 
wipers, and the make period must be long enough 

to allow the magnet to return to normal. Because 
it has to lift the wipers, the magnet takes almost 
twice as long to operate as to release, and con­
sequently the break period of the dial impulse is 
made twice as long as the make period. Also, the 
whole movement of operation and release takes 
about 50 milliseconds. 

It would indeed be possible to use impulse 
speeds of up to 20 impulses per second if we could 
be sure that the impulse ratio-that is the propor­
tion which the break period bears to the make 
period-was always two-to-one, but in practice the 
ratio is liable to be distorted and therefore a lower 
speed is required if we are to be sure that the 
magnet has enough time both to operate and to 
release. It is to provide this margin of safety that 
10 impulses a second are used. 

Formerly, the dials on operating positions were 
adjusted to I2 impulses per second to speed up the 
work, but with 2-VF dialling over long trunk lines 
the margin of safety is not sufficient for this higher 
speed and the practice has been discontinued. 

Risk of low speeds 
At speeds below IO per second there is the risk 

of premature release of another relay-relay C; 
also, subscribers become impatient and force the 
dial back, which is bad for the dial and for the 
success of the call. The standard speed of IO 

impulses a second, therefore, is not just "a nice 
round number" but is the speed best suited to the 
requirements of the electro-magnetic system of 
switching. It is the result of the influence of time 
in telecommunications. 

When the train of impulse ends the selector 
wipers rotate to find a free outlet. 

Here we meet another time factor, for the outlet 
must be found before the next train of impulses 
arrives. This means that the rotary hunting speed 
of the selector must be high, but there is a limit 
to the speed that can be achieved with an electro­
magnetic ratchet driven mechanism and there is 
no doubt that subscribers would often beat the 



selectors, and calls would fail, were it not for the 
slipping cam, an ingenious lost motion device 
incorporated in the dial, which adds 200 milli­
seconds to the interval between successive impulse 
trains. 

Another, and rather more complex, timing 
problem occurs at the end of a call. When the hand­
set is replaced the calling loop to the A relay is 
disconnected and the selector is returned to normal. 
The selector must, however, be able to distinguish 
between the disconnexion which signifies that the 
call is ended and the momentary interruptions 
which occur during dialling. It does this through 
the agency of the slow-to-release B relay, which, 
when operated marks the switch as engaged and, 
when released, restores it to its normal position. 
This relay must be capable of remaining in the 
operated condition during impulsing, during 
which time its circuit may be broken ten times for 
periods of 66 milliseconds or more and be closed 
for periods of only 33 milliseconds, and to meet 
this condition its time to release on disconnexion 
would need to be about 250 milliseconds. 

Relays of this sort can easily be designed, but 
the releasing time of a relay cannot readily be 
measured in maintenance and in any given 
exchange there will be considerable variation 
between the release times of the R relays of 
different selectors. 

Junction ends must be guarded 

Now the problem to which I would direct your 
attention occurs with calls between exchanges. 
Here it is a basic requirement that the outgoing 
end of the junction should be guarded-that is, 
marked as engaged-until the selectors at the 
distant exchange have started to release. For this 
to be done safely the selectors at the outgoing 
exchange must not release for, say, 350 milli­
seconds after disconnexion. Sometimes calls are 
made over two junctions in tandem and each must 
be guarded during release. This means that the 
originating exchange must not release for 500 
milliseconds after the subscriber has hung up, and 
to achieve a minimum of 500 milliseconds some 
selectors will hold on for about 700 milliseconds. 

But when a free line cannot be found, "busy" 
flash is connected to the line to recall the operator 
should the call come from a switchboard. The busy 
flash lasts for 750 milliseconds and during this 
period no current flows in the calling line; normal 
conditions are reapplied for 750 milliseconds and 
the flash is then repeated. During the flash the 

switches are prevented from releasing, :is they 
would do when current ceases in the calling line, 
and therefore the switches have only the 750 milli­
seconds between flashes in which thev can restore 
if the caller replaces his hand-set, and they can 
barely do this if they are to avoid unguarded 
intervals on calls over two junctions in tandem. 
To enable calls to be dialled over more than two 
junctions in tandem it has been necessary to 
abandon the busy flash facility. 

Code dialling 

The time requirements of an electro-mechanical 
system become increasingly troublesome when we 
try to extend the dialling range for, besides the 
problem of unguarded intervals to which I have 
referred and other technical problems, there is the 
question of the codes to be dialled to route calls to 
their destination. Code dialling is outside the scope 
of this talk and I will only say that the usual 
solution is to employ some kind of register, such 
as the director, to receive the dialled impulses and 
to take over the task of routing the call. 

This solution has the disadvantage of introducing 
a time interval between the end of dialling and the 
receipt of ringing tone. Even within London this 
delay can be very aggravating, but with nation-wide 
dialling calls may have to pass through several 
registers in succession and this time delay may 
result in serious criticisms of the service. We shall 
therefore need more rapid systems of switching 
and dialling than those to which we are accustomed. 

In this connexion I would mention the key­
sending telephone which has already been used 
experimentally in one exchange in Sweden. Each 
telephone is fitted with ro press buttons instead of 
a dial and the subscribers tap out the numbers they 
require in a second or less. The exchange is of the 
crossbar type, which works more rapidly than the 
Strowger type, and the speed with which calls are 
established is most striking. Press buttons also 
reduce subscribers' errors and will, I think, 
ultimately replace the dial. 

So far I have referred to time onlv as a factor 
in equipment design, but of course time enters into 
our work in a much more direct fashion. Our job 
is, indeed, to sell conversation time and the method 
of measuring and charging for that commodity is 
very much our concern. Formerly machines called 
calculagraphs were used to print the time of 
starting and ending a call on the ticket, and this 
system is still in use in Amsterdam exchange. The 
calculagraph has the great merit of providing a 



record which can be shown to any subscriber who 
complains of overcharging, but the space occupied 
by the machine was a disadvantage and I do not 
suppose anyone would criticise the decision to 
replace it by chargeable time indicators and by 
chargeable time clocks (docks 44). 

But these modern timing devices need to be 
tested and this testing takes a surprisingly long 
time. Nearly half the work of routine testing by 
night operators is spent on timing devices, about 
l, 160,000 hours each year for the country as a 
\\·hole. 

This is, of course, only one of the costs we incur 
in providing subscribers with hills for their 
telephone service. Tickets have to be prepared, 
priced and brought to account and recent visits to 
continental administrations suggest that appreciable 
economics could be made by mechanizing some of 
these processes, but the cheapest way of charging 
for calls is to record them on the subscribers' 
meters. This can most easily be done on calls 
dialled by subscribers, but it is possible to design 
circuit� which permit manually handled calls to be 
metered according to distance and duration. 

French system 

This system was adopted in France in 1943 
because of the difficulty in getting paper for tickets 
and I have sometimes wondered whether it might 
not be worth while to introduce the idea into this 
country. 

Our present policy, however, is to press on with 
subscriber trunk dialling and the question is how 
we should charge for line time with a fully auto­
matic trunk service. In accordance with economic 
principles our price should be proportional to the 
cost anl1 this is made up of two main clements, the 
cost of setting up the call and the cost of the line 
time used. Logically our charges should comprise 
a setting up charge and a duration charge but with 
a manually operated service this would be a very 
complicated tariff to administer. We have therefore 
compromised by charging for a minimum period 
of three minutes to ensure that, however short the 
call, we receive enough to pay the setting up costs, 
which arc a large (and growing) proportion of the 
whole. 

With a subscriber dialled call, however, the 
setting up charges arc small, and can easily be 
covered by one or two meter operations at the 
bc)!inning of the call. Thereafter the call charge 
can be registered either by several meter operations 

at, say, minute intervals or by single operations at 
more frequent intervals. Most of you will know 
that we arc adopting the latter system in this 
country, but you may not be aware that the credit 
for devising it belongs to Dr. Karlson of the 
Helsinki Telephone Administration. 
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For my next example of the importance of time 
in telecommunications I would refer to the 
telegraph system. Efforts have long been directed 
at increasing the number of calls which can be 
made at the same time over a single circuit and at 
present we are able to send 12 or more messages 
simultaneously by dividing the speech band into 
frequency channels. 

Early time division multiplex 

But long before the design of electrical tilters 
made this frequency channelling possible, tele­
printer multiplex working was employed, using 
the Baudot system. Rotating brushes at each end 
of a line successively connected transmitters to 
receivers so that each pair of instruments in turn 
was given the sole use of the line for a fleeting 
moment. This was an early example of time 
division multiplex and I mention it as an intro­
duction to the latest development in telecom­
munications-the use of electronic devices instead 
of the conventional electro-magnetic relays and 
switches. 

Four years ago the first electronic switch to he 
used for public service was installed in Richmond 
(Surrey) Exchange and has given complete satis­
faction. It was designed to perform the functions 
of a director and to be part of the existing exchange; 
but to obtain the most economic results from 
electronics it will be necessary to depart entirely 
from traditional circuit arrangements and to use 
principles which exploit the high speed of operation 
of which electronic equipment is capable. 

One very promising line of development is the 
use of time division multiplex, but with electronic 
instead of mechanical switching. It is possible to 
connect a large number of subscribers to a single 
circuit through what are called gates. t These 
consist mainly of germanium diodes and permit 
current to flow only when a potential is applied to 
them. If potentials are applied simultaneously to 
two subscribers' gates, the subscribers can speak 
to each other, and by applying potentials to pairs 
of gates in sequence it is possible for a number of 

; 1''111 1\'\ft'"1 /1 1'/�11'<' /111/\' d11t'll.ht'd II/ the <trtldt' 011 Iht' "Fft·dr1111;. 
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conversations to proceed simultaneously and 
without mutual interference. 

It is surprising for how short a time the gates 
need to be opened to enable speech to be carried 
on, providing the openings are repeated with 
sufficient frequency. Very little speech distortion 
will occur providing the gates are opened for one 
micro-second repeated every 100 micro-seconds. 
In theory the frequency of repetition of the gate 
potential should be twice that of the highest 
frequency to be transmitted-which means that 
gates opened every 1 oo micro-seconds would allow 
100 simultaneous conversations on the one circuit, 
each with a frequency range of up to 5 kcs. 

Finally, I should like to refer to the latest task 
of telecommunications, the transfer of data to 
computers. These data-processing machines work 
at tremendous speeds and it is very difficult for 
any one administrative or executive unit to keep 
them employed. Only by feeding data from many 
points into a central machine can economic use be 
made of these expensive devices, but the rate at 
which data can be transmitted over a line depends 

on the frequency range of that line and it may well 
be that we shall have to supply music circuits or 
even coaxial links to transmit data at the required 
rate. I saw recently that someone had calculated 
that all the communications, oral and written, 
made by an average man in his life-time, could be 
transmitted over a coaxial line in 10 minutes bv 
using data processing machines. 

-

I am aware that in this talk I have barelv touched 
the fringe of my subject, for time is the fourth 
dimension which enters into almost everything 
which we do. But in closing I should like to sum 
up my own experience. 

Just as chemists have seen the molecule split 
into atoms and these in turn divided into protons 
and electrons, so we in telecommunications have 
seen time subdivided into smaller and smaller 
units. When I started in the Post Office we 
measured time in seconds, usually by stop watch. 
During my early service in the circuit laboratory 
we got used to talking and working in milliseconds. 
Now I have to think in terms of micro-seconds. 

How times have changed! 

PoNt ORice Accounts Show Rist) 
in Telephone lnco11ie 

Fin11nri11I BPp11rt 1111· 1955-i"i6 

T
HE Post Office Commercial Accounts FOR 
1955-56 show that the telephone service 
made a surplus of £4.9 millions, income 

being £!38.1 millions against an expenditure of 
£!33.2 millions. The surplus was higher by £0.6 
millions than the surplus for 1954-55. 

The trading results of the postal and telegraph 
services, however, showed deficits of £1.5 millions 
and £1.1 millions respectively, so that the net 
surplus realized on General Account (comprising 
all three services) was reduced to £2.3 millions. 
This compared with £5.2 millions for 1954-55. 

Readers will remember Mr. E. W. Shepherd's 
definition of the Commercial Accounts in his 
article outlining Post Office finance in our Winter, 
1956, issue: "they are fundamentally similar to the 
trading accounts which would be prepared by a 
trading concern not required-as the Post Office 
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is-to conform to the specialized cash require­
ments of Parliamentary Accounts." Comprising 
income and expenditure accounts, depreciation 
accounts and balance sheets, their purpose is to 
show the trading results of Post Office operations 
for the year. 

It should be noted that the provisions of the 
"White Paper" Report on Post Office Finance and 
Development of October, 1955-to which Mr. 
Shepherd referred in his article-did not affect 
the accounts for 1955-56; those provisions did not 
come into force until the beginning of the financial 
year 1956-57 last April. 

Following is a summary of the year's working 
in the telecommunications services. 

The table on page 60 compares the results of the 
telegraph and celephone services for 1955-56, with 
those for 1954-55. 



TELEPHONE SERVICE: 1955-1956 

NUMBER OF LOCAL EXCHANGES AT END OF YEAR 

Automatic 
Manual 

Total 

NUMBER OF AUTO-.'<IANUAL ,\ND SEPARATE TRUKK EXCHANGES AT END OF YEAR 

NUMBER OF EXCHAKGE CONNEXIONS AT END OF YEAR 

On automatic exchanges 
On manual exchanges 

Total 

\NALYSIS OF EXCHANGE CONNEXIONS UNDER REKTAL CATEGORIES, &c. 

Business Rate -exclusive service 
shared service 

Residence Rate-exclusive service 
shared service 

Post Office Service 
Call Office 

Total 

:,;UMBER OF STATIONS AT END 01' YEAR 

Exchange Service .. 
Private Circuits (telephone and telegraph: 

NUMBER OF APPL!CATI01'S FOR EXCHA1'GE CONNEXIONS DURIKG THE YEAR 

NUMBER OF APPLICATIOKS FOR EXCHANGE COKNEXIONS OUTSTANDIKG AT END OF 

YEAR 

TRAl'FIC-NUMBER OF CALLS 

Inland:-
Trunk 
Local .. 

Total 

Overseas:-
Continental cable scrvic..:s:­

Outward 
Inward 
Transit 

Radiotelephone scn-iccs:­
Outward 
Inward 
Transit ... 
Short range calls with ships:­

Outward 
Inward 

Total 
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1954-55 1955-56 

4,576 4,662 
1,351 1,282 

5,927 5.944 

261 272 

1954-55 1955-56 
'ooo 'ooo 

2,976 3,216 
I ,031 1,049 

4,007 4,265 

1,547 1,587 
143 152 

1,425 1,468 
773 935 

53 55 
66 68 

4,007 4,265 

6,436 6,830 
55 57 

6,491 6,887 

471 474 

372 344 

306,332 333,369 
3,615,000 3,865,000 

3,921,332 4,198,369 

1,816 1,956 
I ,665 1,826 

29 30 

97 !08 
95 113 
23 27 

8 9 
50 62 

3,783 4,131 



Telegraph Acco11m-
Income 
Expenditure 
Deficit 

Ji:lcplw11c Acco1111t-
Income 
Expenditun: 
Surplus 

1954-55 1955-56 Di).Tere11cc 
£m. £m. £m. 

16.2 17.7 1.5 
18.7 18.8 0.1 

2.5 I. I 1.4 

123.3 138.1 q.8 
119.0 133.2 q.2 

4.3 4.9 o.6 

Comparative result!<. 

Telegraph Services 

Inland telegraph traffic again fell substantially 
and, in spite of the full year effect of the increased 
charges introduced on August 1, 1954, total income 
fell from £4.1 millions to £4.0 millions. 

The revenue from private wires, at £4.3 millions, 
showed an increase of £0.6 million on the previous 
vear. Income from international telegrams also 
rose by £0.6 million to £6.6 millions. The revenue 
from miscelianeous telegraph services rose by 
£0-4 million to £2.8 millions, of which £0.3 
million was due to growth in the inland telex 
services. 

The continuing process of adjusting staff 
numbers to falling traffic caused a net reduction 
of £0.6 million in telegraph staff costs, and 
accommodation cost� fell by £0. 7 million; hut 
total expenditure rose by£0.1 million owing to pay 
a\\·ards which cost £0.8 million, including the 
effect on pension liability; £0.3 million of this 
increase represented. the full year effect of increases 
made in 1954-55. 

Inland telegram traffic, at 20,546,010 messages, 
was about 20 per cent. lower in 1955-56 than in 
the previous year; 56,000 fewer Government 
telegrams were �·ent, the total falling from 360,000 
to 304,000. 

On the other hand, oversea telegram traffic, 
including transit traffic, rose from 20,859,000 
telegrams to 21,125,000. The increase included a 
rise of 30,000 in ship-shon: radiotclegrams. 

The number of oversea telex calls rose from 
1,454,000 to 2,065,000 

Telephone Services 

Growth of business accounted for £9.9 millions 
of the increase of £14.8 millions in the income of 
the telephone service; revenue from trunk calls 
contributed £4 millions of the increase, from 
exchange rentals, £2.3 millions, from local calls, 
£2. 1 millions, and from priv'1te wires, £0. 7 

millions. The tariff increases introduced on 

January 1, 1956, yielded £4.7 millions, and the 
remaining £0.2 million arose from increases in the 
rates charged for agency services to other Govern­
ment Departments. 

As with the other Post Office services, pay award' 
were the main cause of increased expenditure on 
the telephone service during the year. They cost 
£5 millions, of which £2.2 millions represented 
the full year effect of increases made in the 
previous year. Other increases in operating, 
administrative and maintenance staff cosb 
amounted to £3 millions. An extra £2.2 milliom 
was allocated for depreciation, bringing the total 
to over £28.4 millions, and [I .9 millions more 
were allocated to interest charges on the capital 
invested in telephone plant. 

Statistics of telephone traffic and development 
are given in the table on page 59. 

The figures show that local call telephone traffic 
rose by 7 per cent. in 1955-56 o\·er 1954-55, and 
inland trunk calls by 9 per cent. Traffic over the 
Continental cables increased by 9 per cent. and on 
the radiotelephone services by 17 per cent. 

The number of inland trunk speech channel' 
over 25 miles in length, in use on March 31, 195�, 
was 21,�43, an increase of 428 during the year. 

I.R.A. Damage to Plant.-Post Office and 
B.B.C. telecommunications plant were among 
property damaged in the armed raids on Northern 
Ireland in mid-December. 

Near Toomebridge, five yards of Post Office 
duct were blown up and the 122-pair cable it 
contained was put out of action. The damage was 
done in the middle of the night and repairs could 
not be started until daylight as the area was 
cordoned off by the police. By five o'clock that 
evening, however, repair work was completed and 
all circuits had been restored. 

Near Londonderry, an aerial cable was cut 
through with a hacksaw, and in the south of 
County Down all the wires were cut on three 
overhead routes carrying junction and subscribers' 
circuits. All services were restored on the same day. 

Some damage to overhead plant was done during 
the attacks on police stations in Fermanagh two 
days later, but this was repaired next day. 
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The B.B.C. transmitter at Londonderry wa� 
seriously damaged and put out of action by a bomb 
thrown through the window, but there was very 
little damage to Post Office plant. 



Fig. r: The electronic P.A.B.X. at Dollis Hill 

T
HE POST OFFICE RESEARCH BRANCH HAS 

designed and constructed a small electronic 
Private Automatic Branch Exchange 

(P.A.B.X.) which has been in service at its 
Research Station at Dollis Hill, London, for about 
a year. The exchange is entirely electronic and has 
no mechanical parts. It serves about 50 extensions 
and through a manual board (a P.M.B.X.IA) gives 
access to other non-automatic extensions and to 
the public telephone system. Part of the exchange 
is shown in Figure 1. 

The objective of research on exchange switching 
is not at present to provide small P.A.B.Xs but to 
develop towards electronic exchanges inter­
working on a nation-wide basis under the control 
of subscriber dialling. It is therefore not surprising 
to find that the electronic P.A.B.X. was not 
designed as a small unit but was assembled by 
methods applicable to a full-sized public exchange. 
The project was undertaken to gain experience in 
the construction, operation and maintenance of the 
equipment rather than to give a local service, 
which at this stage could undoubtedly have been 
obtained more economically with orthodox equip­
ment. 
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Electronic 

P.A.B.X. 

at tlie 

PostOlllce 

Be sea re Ii 

Sttition 

W. T. Duerdoth, 

B.Sc., A.M.l.E.E. 

One of the main advantages of electronic 
equipment is the extreme speed at which it 
operates. This allows design on principles very 
different from those used in mechanical exchanges. 
Many switching methods are possible only with 
electronic equipment but I propose to describe 
only those employed in the P.A.B.X.; however, a 
more technical description of a similar but earlier 
exchange is to be found in the reference.* 

Register-marker Principle 
The equipment of an electronic exchange must 

perform all the switching functions of a mechani­
cal exchange but without the use of moving parts. 
A subscriber must give instructions to the exchange 
to enable connexion with the subscriber he wants, 
and these are produced by way of the caller's 
switch-hook and dial, which are on his premises 
and are used to produce changes of potential at the 
exchange. These changes of potential must contain 
the necessary controlling instructions to the 
exchange. 

The mechanical system in this country uses a 
step-by-step method in which each train of pulses 
dialled by a subscriber advances the call a further 
stage. But with electronic equipment the speed of 

• A more tteh11ical descriptio11 of a similar but earlier t..."<changt. was 
givdn by F. ScotMtt in "A Small Experimemal Electronic Auto­
matic Exchange", Post Offic.e Elee1rical Engbreers' Journal, Vol. 47, 
parts 1-3, •9S4· 
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Fig. 2: Electronic P.A.B.X. trunking diagram 

operation makes it economical to connect the 
subscriber first to a storing circuit called a register, 
which receives all the dialled information, and the 
call need not be further advanced until this 
information is completed. When it is complete, 
the register becomes connected to equipment called 
the marker, which controls the setting up of the 
call. Only one marker is necessary and only one 
call can be in the process of being set up at a time, 
but since it takes only ro milliseconds to set up this 
is no disadvantage, even with the largest exchange. 
This register-marker principle has advantage in 
that it reduces the amount of equipment required 
in the exchange, as all possible paths through the 
exchange can be examined before one is selected 
for a call. This principle is used in the P.A.B.X. 

Trunking 

The trunking of the exchange is illustrated in 
Fig. 2. A subscriber or junction is connected to the 
electronic switch, which is capable of making 
connexions to any of the link circuits or registers. 
Many connexions can exist at one time. 

A calling subscriber or junction is first connected 
to a register, and after the dialled information is 
complete the marker controls the connexion to 
another subscriber or junction through a link 

6� 

circuit. The link circuit controls such functions as 
ringing, metering and releasing a call. When a call 
is set up the speech from subscriber A will pass 
through the switch and around the link circuit 
from C to D and thus again through the switch to 
another subscriber B. Before explaining the 
operation any further the electronic switch must be 
described. 

Time-Division-Multiplex Principle 

The electronic switch is designed as a time­
division-multiplex system. In this system a 
permanent physical connexion exists between each 
subscriber and a common pair called a "highway". 
Between the subscriber's line and the highway is 
equipment consisting mainly of germanium crystal 
diodes which permits speech currents to pass 
between the subscriber and the highway only when 
a potential is applied to the diodes. This equipment 
is known as the subscriber's "gate", as it controls 
the subscriber's connexion. If potentials are applied 
simultaneously to the gates of two subscribers they 
are then able to speak to each other. 

An exchange has to cope with more than one 
conversation at a time, but if potentials were 
applied to additional subscribers' gates all the 
subscribers would be interconnected. This 



difficulty can be overcome by rhythmically opening 
the gates of the first pair of subscribers and then 
the second and so forth so that more than two gates 
arc never open at once. Thus, the speech between a 
pair of subscribers will come through in regularly 
spaced bursts, and is suppressed while the other 

conversations are in progress. It might be expected 
that this chopping of the speech would cause 
considerable deterioration, but provided that the 
interconnexion occurs regularly and not less 
frequently than every 100 microseconds (:i-s) the 
speakers will not detect any deterioration. 
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Fig. 3: Time division multiplex principle 

VOLTAGE AT OUTPUT 

OF RECEIVING GATE 

AFTER FILTERING 



SANK SIO(. SELECTOR SIDE 

ft· 
$WITCH 

ft"• SUB&RIBER5 AND 
JUNCTION (00 HIGHWA'f' 

CAL.LINC 

SUBSCRIBER 

n·· n· 
c 

RETURN HIGHWAY 

SVPEAVISORY 
LINK 

ft· ft• 
UNIT 

CIRCUIT 

CALLED 

suesc RlBER 

ftp• ftp• 
D 

Fig. 4: Connexions through switch 

Voltages produced in an electric circuit by 
speech waves change slowly compared with such a 
small time as 100 :J.s; this is illustrated in Fig. 3 
(a), where the speech rnltagc is shown divided into 
100 :J.S intervals. Speech transmission is possible by 
making rapid measurements of this voltage every 
100 :i.s so that a sequence of almost instantaneous 
measurements is obtained, as in (b). These 
measurements have to be made and passed over the 
highway to the "receiving gate". This can be 
achieved in 1 ;i.s. Thus, the "sending gate" must 
measure the speech ·rnltage every 100 µs and 
transmit its value to the receiving gate, 1 µs being 
allowc j for this process. The receiving gate notes 
the value of the voltage anJ proJuces and maintains 
a corrcsponJing output for the remainder of the 
100 :i.s, when a new value will be received-see (c). 
This output is passed through a filter circuit, when 
it again becomes speech voltages, sec (d), suitable 
for transmission to a subscriber. 

Thus the gates of two subscribers which are to 
be connected must be open for the same 1 iLS every 
100 iLS and during this 1:i.s a pulse whose amplitude 
is a measure of the speech voltage must pass from 
the sending gate to the receiving gate, but during 
the remaining 99 ;i.s the highway must be free to 
transit pulses associated with other conversations. 

The potential which opens the subscribers' gates 
must be a pulse train consisting of a 1 ;i.s pulse 
every 100 ;i.s and if 100 such pulse trains, each 
having its pulse staggered 1 ;i.s later than that of 
the previous pulse train are made available, a 
hundred conversations are possible at once on a 
single highway without mutual interference, any 
two subscribers being interconnected by applying 
the same pulse train to both their gates. 

The P.A.B.X., while using this principle, is a 
little more complex, since its sending and receiving 
gates are different and two highways, one for each 
direction, are used. 

Each of the possible 99* subscribers' lines has a 
pulse permanently allocated to it and this becomes 
connected to its sending gate as soon as the 
subscriber lifts his receiver. Fig. 4 gives a more 
detailed illustration of the switch. It will be seen 
that a complete connexion uses the pulses PA and 
PB of both subscribers and that connexion is made 
from the calling subscriber A to the link circuit 
using pulse PA and from the link circuit to the 
called subscriber B using pulse PB. 

The subscribers are connected to the "bank 

• 99, not I oo, pu/St' trains art' prM·idt•d, as tllt'St' are rnort• t•conom1<·a{ 
to pr11duft'. 



side" of the switch where all the pulses are fixed, 
that is, the same pulse is always connected to any 
particular gate. The links are connected to the 
"selector side" of the switch where any of the 99 
pulses may be required at any gate. One of the 
problems in setting up a call is to select the 
necessary pulses and connect them to the gates of 
the link circuit to be used. 

Pulse Storage 

The P.A.B.X. is equipped with IO link circuits 
so that only IO calls can be in progress at once; this 
is adequate for the number of subscribers served. 
Each link circuit has two connexions to the selector 
side of the switch so that there are 20 points to 
which pulses have to be connected. The actual 
pulse which must be connected is not known until 
the �alling subscriber has dialled the number he 
reqmres. 

When the register has received the dialled 
information it must first select one of the IO links 
which is not in use, and must then connect to one 
end the pulse of the caller and to the other the pulse 
of the called subscriber. Once connected, the pulses 
must remain for the rest of the call even after the 
register has been released. Thus a pulse storage 
device is necessary which will release when the 
calling subscriber clears. 

A complete set of 99 pulses is available at each 
of the 20 points on the selector side of the switch, 
and any one of these pulses can be connected to the 
gates of the link circuits by striking an appropriate 
cold cathode tube. These tubes once struck 
continue to glow and apply the pulse until the 
power supply is removed at the end of the call. 

The simple application of this principle would 
necessitate 99 cold cathode tubes at each of the 20 
points, but by employing a coincidence system of 
pulse trains of 9 !LS and 11 µs spacing, used on a 
vernier principle, the number of cold cathode tubes 
can be reduced to 20 at each point on the selector 
side of the switch. 

When a call is established the pulses on the bank 
side of the switch arc maintained by the loop 
condition from the subscribers, and those on the 
selector side arc produced by its pulse stores. 

Sequence of Operation 

This description of the exchange is much 
simplified and incomplete but it should be sufficient 
to enable an abridged sequence of operation to be 
followed. 

When a subscriber lifts his receiver the loop 

circuit is completed and a change of potential 
occurs at the exchange; this causes the subscriber's 
pulse to be connected to his gate on the bank side 
of the switch, see Fig. 2. The pulse also serves to 
indicate to the registers that one is required. Four 
registers are provided, and several subscribers may 
call at once. Yet it is necessary to ensure that only 
one register is connected to only one subscriber. 
This is achieved by using the subscriber's pulses. 
Although several subscribers may be calling at once 
their pulses occur at different times, being staggered 
over the 100 !LS period. Electronic equipment is 
fast enough to detect this difference in timing and 
deals with each call at its pulse time; thus, the 
subscribers appear to be calling one after the other. 
The choice of one out of the four registers is 
achieved by similar methods, an independent 
pulse system being used to offer the registers in 
time sequence. 

The subscriber becomes connected to the register 
by way of the electronic switch, and dial tone is 
heard. On completion of dialling the register uses 
the marker to apply the called subscriber pulse to 
the bank side gate, and the marker is released. 

A free link must now be chosen; this again is 
achieved by a pulse selection method. Once the link 
is selected, and the calling and called subscribers' 
pulses put into the pulse stores the register is 
released and the supervisory unit in the link circuit 
controls the ringing of the called subscriber, the 
metering and the final clear down of the call. 
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Future Systems 

This brief description of a small exchange 
represents an early stage in the development of 
electronic telephone exchanges and the system 
described is rapidly being outdated by the develop­
ment of simpler and less expensive systems. For 
example, the P.A.B.X. has two highways in the 
switch, equivalent to four-wire transmission, but 
it is now possible to make a switch with a single 
highway capable of bothway transmission. This 
gives a considerable saving in the number and 
complexity of the gates and avoids the use of two­
wire four-wire hybrid coils. Many of the controlling 
functions in an exchange can be made very fast 
with electronic equipment so that they can deal 
with fast-calling rates. Thus the numbers of units 
used can be reduced and can often be used to 
perform several functions. Work on these and 
associated developments continues and much more 
economical systems may be expected in the future. 



Telegrapli 

Ha1id 

Delivery 

H. �. Holmes 

U
NTIL AFTER THE FIRST WORLD WAR TELE­
grams were delivered either on foot or by 
pedal cycle messenger. The motor cycle was 

introduced berue::n the wars, and the practice of 
delivering telegrams by telephone was considerably 
extended. There has been a very great increase in 
the number of motor cycles used for telegraph 
delivery, the number in service having grown from 
about 400 in 1947 to about 1,600 at present, 
although, during the same period, the number of 
inland telegrams a year has fallen from some 46 
millions to about 20 millions. 

These changes, with the difficulty in obtaining 
casual messengers and changes in the methods of 
transmission, have led to a reduction in the number 
of telegraph delivery offices and, therefore, to an 
increase in the size of the hand delivery areas of the 
remaining offices. The larger offices often deliver 
by hand up to seven or eight miles away, and some­
times, even further. Figure I shows three typical 
delivery areas. 

h1odcrn motor cycle messenger nnd prc-1914 messenger 

and 15.5 minutes, respectively; the worst delivery 
services would be lI.5 minutes and 27.5 minutes 
respectively. The problem is, however, complicated 
by the fact that if telegrams are taken out singly the 
later ones may have to wait for the return of the 
messenger, whereas if they are batched the earlier 
ones have to be held up until a batch has 

This revolution in the telegraph service has accumulated. 
served to emphasise the basic hand delivery This basic problem has been well understood for 
problem which, in its simplest terms, may be many years now; as long ago as 1923 instructions on 
stated as that of delivering on the same delivery the organization of telegraph delivery laid down 
run as many telegrams as possible without involving that delivery areas should be split into "walks" and 
unacceptable delay in delivering individual tele- that delivery to the walks should be made at 
grams. This is illustrated by figure 2, which specified intervals. It was suggested in the instruc­
shows the mileage required to deliver five telegrams tions that normally there should be about 100 
individually, compared with the mileage if they telegrams per walk per day. However, these 
were delivered on the same run. The diagram is instructions were issued at a time when telegrams 
based on an actual delivery area. were preponderantly business messages and most 

It will be seen that if each of these telegrams were of them were delivered on foot to addresses near 
delivered individually a total of 15.2 miles the office. 
would be travelled, compared with 6.2 miles if they After the last war the cost of hand delivery 
were delivered in the same batch. Assuming a rate increased rapidly, mainly as a result of the abolition 
of travel of 15 miles per hour and 1. 5 minutes spent of the Boy Messenger class and higher rates of pay 
in handing the telegram over to the recipient, the generally. In 1935, when the average revenue from 
comparative average times to deliver would be 7.5 a telegram was Is. 3d., the average cost of delivery 
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Fig. 1 : Three typical delivery areas showing walk 
patterns 
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was 5 �d. In 1954 55 the average hand delivery 
cost was about 2s. 6d. and it is now probably about 
2s. 9d. The presem average revenue from a tele­
gram is 4s. 3 �d. That is to say, average revenue is 
about three times as high and average delivery 
cost six times as high as twenty years ago. 

A completely fresh review of all the factors 
affecting telegraph delivery service and costs was 
therefore undertaken to determine whether the 
great changes in them warranted any modifications 
to the methods of organizing telegraph delivery 
areas and controlling the telegraph delivery process. 
Initial work was concentrated on designing a 
method of measuring all the factors involved and, 
after partial investigation at about twenty offices, 
what was considered to be a satisfactory technique 
was evolved. This technique was later applied in 
full at six offices and, at the same time, fuller 
records of two of the key factors were obtained from 
twenty other offices. From this work information 
was obtained on the following points:-

Time for a telegram to be transmitted from the 
office of acceptance to the delivery office (that is, 
until the telegram is gummed or written down). 

Time for a telegram to travel from the gumming 
or writing down point to the delivery room. 

Time a telegram waited in the delivery room 
until despatch. 

Number of telegrams delivered on the same 
delivery run (batch size). 

Length of delivery run. 
Rates of travel on pedal and motor cycles. 
Messengers' time spent on the road, that is, 

delivering telegrams. 



Proportion ot telegrams dehvered by pedal 
cycle, motor cycle and foot messengers. 

Number of delivery walks into which the 
delivery area was officially divided and the extent 
and nature of the walk linkage resorted to by 
despatching officers to keep batch size up. 

Geographical distribution of telegrams 
delivered. 

Time iiistribution of telegrams delivered. 
From these data it was possible not only to 

assess in great detail how existing arrangements 
worked in a particular office but also to make paper 
studies of the probable effect on deliverv results of 
changes in the lay-out of the area or in despatching 
intervals. At the same time an effort was made to 
find whether the empirical results so obtained lined 
up with those gained from a purely theoretical 
study based on the application of mathematical 
techniques to a hypothetical delivery area. 

These studies served to establish that there was, 
for the practical range of batch sizes, fairly precise 
relationship (which could be expressed graphically 
by a straight line), between the number of messages 
m the batch and the length of the delivery run. A 
number of such straight lines are illustrated in 
figure 3. 

Other information derived from the studies was 
that the average motor cycle speed generally 
realized in practice was about 15 miles an hour; 
that with the then existing walk patterns the 
average batch size was bound to be small unless 
despatching officers linked walks very freely; that 
the method of controlling delivery was likely to 
lead to wide variation in the times that telegrams 
were held before despatch; and that there was a 
tendency to regard motor cycles as an auxiliary 
means of delivery and thus to use pedal cycles to 
travel quite long distances. 

An attempt was therefore made in the paper 
schemes referred to above to see whether a combina­
tion of regular despatching at fixed intervals, 
greater use of motor cycles and larger walks would 
lead to a reduction in the number of messenger 
minutes spent actually delivering telegrams with­
out seriously affecting the service. The considera­
tions which led to the thought that experiment on 
these lines would be profitable were as follows. 

For normal rates of travel it is cheaper to use a 
motor cycle than a pedal cycle, even though a 
motor cycle costs 3d. per mile to run. It is, of 
course, quicker. 

If a satisfactory system of controlling despatches 
could be devised, a fixed despatching interval 

would avoid the risk of a telegram waiting too long 
in the deli\"ery room. 

Establishment of the approximate straight line 
relationship between batch size and duration of 
journey had also shown that increase in batch size 
reduced the number of minutes per telegram, but 
by a decreasing amount as batch size grew. 

On both theoretical and practical grounds it 
appeared likely

_ 
that the return from increasing 

average batch size beyond five would be slight. 
It was therefore concluded that the aim should 

be to obtain, if possible, an average batch size of 
between four and five, which meant aiming at 
ta�gets of about 100 �elegrams per walk per day 
with half hourly sendmg out, or 200 with quarter 
hourly sending out. Examination of the sort of 
distributions and traffic densities of the delivery 
areas examined showed that, for motor cycle 
walks

_
, at any rate, the first alternative was the only 

practicable one. This conclusio!1 envisaged using 
motor cycles to the fullest possible extent. 
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"£!sing the paper study technique, each of the 
delivery offices for which data had been collected 
was laid out to secure this objective and theoretical 
runs based on actual traffic distribution and 
incidence and the average speeds of travel obtained 

Fig. 2 : Five telegrams delivered separately and in a batch 

!'lote.-The unbracketed number against each address is 
the distance to it (in miles) by the route followed when the 
telegram is taken out alone. The bracketed number is the 
cumulative distance when the five telegrams are delivered 

as a batch 
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in practice were undertaken. At the same time, the 
mathematical studies of the hypothetical delivery 
area, based on theoretical traffic volumes, incidence 
and distribution were also made. Both these 
methods gave roughly the same kind of results. 
Indeed, the degree of agreement was far greater 
than had been expected. They suggested that fixed 
batching intervals would greatly reduce the spread 
of delivery delays, that greater use of the motor 
cycle would in large degree neutralize the effect on 
the service of larger walks and batches, and that, 
in summary, the methods would lead to a sub­
stantial reduction in occupied minutes per message 
without seriously affecting the service. 

There were, of course, snags. These were, first, 
that the method adopted assumed a constant 
average of performance in which the best possible 
routes of delivery had been chosen; and, secondly, 
it had been assumed that the proportion of motor 
cyclists to total delivery duties could be increased 

to the extent demanded by the scheme adopted. In 
fact, there mav be serious limitations on the use of 
motor cycles 

·
because the normal age range for 

delivery staff is from 15 to 18 and it appeared 
likely that, for this and other reasons, not many 
more than half the total delivery force could be 
employed on motor cycle duties. 

However, it is not uncommon for messengers to 
be employed on other than telegraph delivery work 
and it was hoped that by reserving auxiliary duties 
for boys under 16, it would be possible to employ 
more than half the telegraph delivery force on 
motor cycles. 

Taking all the relevant factors into account it 
was considered that the results were sufficiently 
favourable to warrant a practical trial. Accordingly, 
a system of recording traffic according to walks so 
as to ensure regular despatches and so that results 
could be critically examined as regards performance 
was devised. 
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With the agreement of the Staff Associations 
experimental delivery schemes, based on the 
results of the paper studies and using the recording 
technique devised, were introduced at seven offices 
during the Spring and Summer of 1956. They have 
now been in operation for some months. 

The method adopted was to take a control record 
to obtain traffic distribution and quality of service 
details and on the basis of this evidence, to prepare 
a fresh walk pattern allowing for the fullest 
practicable use of motor cycles, and a regular 
despatching schedule designed to ensure that 
optimum batch sizes would be obtained. Figure 
4 shows the distribution of traffic and the walk 
lay-out decided on for Portsmouth, the first of the 
schemes to be introduced. 

It was not to be expected that all would go 
smoothly from the start but, thanks in particular 
to the fullest possible co-operation from all ranks 
concerned in the experiments, early difficulties have 
been sorted out. 

Neither was it to be expected that all schemes 
would operate with the same degree of success, 
partly because variations between paper and real 

Telephone calls to and from Canada up from 
530 to l,330 a week; calls to and from the United 
States up from 2,320 to 3,870 a week-nearly 
loo per cent. increase in total calls with North 
America since the Transatlantic Telephone Cable 
came into service on September 25, 1956 ! 

Moreover, the average paid duration of each 
call has also increased considerably, so that the 
total paid minutes of traffic have increased by 
nearly 125 per cent. in that time. 

That is a measure of the success of the cable, 
which, little over three years ago, was still a 
designer's dream. 

But a much wider audience in Great Britain 
than those who, in increasing numbers, use the 
transatlantic telephone, is appreciating the stability 
and remarkable clarity of communication over the 
cable. "Live" broadcasts from reporters in the 
United States are now regularly carried over the 
cable to be broadcast bY the B.B.C. and reach the 
listener as though "the speaker were sitting in 
Broadcasting House." 

And, as this note is written, telex service has 
just been opened through the cable between 
Canada on the one hand and Great Britain and the 
European Continent on the other. Although the 
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life schemes were naturally likely and partly 
because the difficulties in planning walks to obtain 
a satisfactory balance between the size of a walk in 
terms of geography and traffic terminating there 
were bound to lead to some faults of lay-out. 

However, the schemes have worked well on the 
whole and have clearly demonstrated the practice 
value of overhauling telegraph delivery arrange­
ments on the lines indicated by the theoretical 
studies. 

Not for the first time, a new approach to what is 
essentially an old problem has led us to the same 
conclusions as our predecessors. To end this article 
I cannot do better than quote from an address given 
by Mr. W. Fraser to a conference of Telegraph 
Superintendents in October, 1935:-

" The sortation of telegrams for delivery into walks 
and their despatch at regular intervals is a sound 
arrangement. At some offices, however, the number of 
walks appears to be excessive, and perhaps a general 
revision of the walk system at all offices would be 
worth while from the point of increasing the number 
of items delivered per messenger journey and effecting 
a reduction in messenger force". 

Canadian inland telex system is still in its infancy, 
133 calls a week are already being connected and a 
heavy traffic build-up is confidently expected. 

These early results confirm that telecommunica­
tions users are not slow to appreciate the benefits 
of trans-ocean cable operation and leave no doubt 
that the Transatlantic Telephone Cable is the 
fore-runner of great events in the development of 
intercontinental telecommunications. 

* * * 

"We get a look occasionally at the British side of this 
vastly important undertaking through the Telcco111n11mi­
catio11s Journal . . . and there we found recently an 
attitude which we consider pleasantly British ... �o 
confident, so serene as almost to imply ' what's all the 
shoutin' for ? ' " comments the August Bell Telephone 
Maga:::ine, quoting the final paragraph of J. F. Bampton's 
article on the Oban Terminal in our Spring, 1956, issue. 
Mr. Bampton wrotc:-

"Even now the gashes torn in the countryside at 
Oban arc beginning to heal, grass is growing again over 
the disturbed ground, a new road leads up to a neat 
granite-faced building at the entrance to one of the adits 
and gradually the other signs of the minor invasion will 
fade. In fact, those concerned with the provision of 
these highly reliable communication systems fed that 
after the exciting events of the current year are over, 
transatlantic cable telephony will be so uneventful that 
some of the lost serenity will return to the mountains 
which shelter "Transatlantic Terminal Ohan". 
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Some months ago, having c0t1ered the whole coumry 
i11 our /ea/I/re "Telephone areas" we pla1111ed to publish a 
series of descripiiom of Post Office direczora1es and 
regions with photographs of their boards. The ope11i11g of 
the series this quarter with Wales and Border Coumies is 
particularly appropriate since work i11 1he Directorate is 
so promi11e111 in this issue, with a11 article 011 "Coal and 
Co111111u11icatiom i11 S0t11h If! ales" describing co1111111111ica­
tions in a lf!eU1 colliery, and a descrip1io11 of "Trunk 
Mecha11i::atio11 in Wales and Border Co11111ies" which was 
i11a11g11ra1ed in Swausea 011 January 5. 

Wild mountains, placid valleys; ancient towns 
dating back to pre-Roman times, ultra-modem 
towns planned and built in the last few years; 
sparsely inhabited rural districts and densely 
populated industrial areas; all of these and, indeed, 
practically any feature to be found elsewhere in 
Britain has its counterpart in the ro,ooo-odd square 
miles that constitute the Post Office Directorate for 
Wales and Border Counties. Although coal-mining 
is still a principal industry-Welsh steam coal is 
world famous-it has been reinforced by the intro­
duction of light industries of many sorts, and 
trading estates are now a feature of many parts of 
the Directorate. 

Among Wales' other claims to fame are the 

highest mountain in England and Wales, the largest 
steel strip mill in Europe and probably the most 
famous Rugby Football ground-Cardiff Arms 
Park-in the world. The International Eisteddfod 
held annually at Llangollen attracts competitors 
and visitors from all over the world. The British 
Empire and Commonwealth Games are to be 
staged in the Directorate in 1958. 

With a language and a literature of their own the 
Welsh are a distinct nationality and there is often 
a Welsh slant on telephone problems arising in the 
Principality that has very much to be taken into 
account. In some telephone exchanges Welsh is the 
normal language used to transact business and in a 
considerable area of the Directorate call office 
notices are printed in Welsh and English. 

Among fearures of telecommunications business 
in the Directorate are the proportion of business 
demand for, and supply of, telephones, and the 
financial amount allotted for the supply of rural 
allocation kiosks, which are greater than in any 
other Directorate or Region. The supply of 
telephone service to farmers is a major problem, 
particularly because, on average, a farmer's line is 
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"worth" 12 ordinary subscribers' lines in terms of 
work; counting heads is not necessarily an indica­
tion of size of effort. 

Post Office Headquarters is in Cardiff, the 
capital city of Wales, where close touch is easily 
maintained with other Government offices in 
Wales and with Welsh interests in general. 
Although all Headquarters staff do not claim to 
speak Welsh, at Rugby Internationals the Welsh 
fervour uncovers hidden linguistic talents and 
English, Irish and Scottish colleagues join enthu­
siastically in the swelling chorus of "Hen Wladfy 
�hadau" (Land of my Fathers). 

The common complaint that Wales is run from 
England can he reversed in regard to Post Office 
affairs, for the Director in Wales rules part of 
England. The "Border Counties" in his full title 
includes all Herefordshire and Monmouthshire, 
most of Shropshire, the southern part of Cheshire 
and a little of Worcestershire. The Post Office 
affairs of Chester-originally a Roman fort built to 
keep the Welsh in order-are today managed from 
Cardiff. The Director in Wales would sec that 
Housman's "Shropshire Lad" had plenty of 
postal, telegraphic and telephonic facilities at his 
disposal. Hereford and Leominster, Shrewsbury 
and Wellington arc among towns which prove that, 
as far as the Post Office is concerned, England 
truly "marches" with Wales today. 

The Directorate serves about 3,174,000 people 
through more than 2,400 post offices and four 
telephone areas-Cardiff, Swansea, Chester and 
Shrewsbury-with 641 exchanges (475 of which 
are automatic) and about 175,000 telephone 
connexions. 

Shell-Mex instal private T.A.S.-The new 
Postmaster General, Mr. Ernest Marples, M.P., 
performed his first official task on the day he 
succeeded Dr. Charles Hill (now Chancellor of 
the Duchy of Lancaster) by inaugurating the new 
private teleprinter automatic switching system 
which the Post Office has installed for Shell-Mex 
and B.P. Ltd. at Shell-Mex House, London, with 
centres at Bristol, Manchester and Glasgow 
respectively. During the ceremony Mr. Marples 
exchanged teleprinted messages with the civic 
heads of the three cities. 

Mr. Vignoles, Managing Director of Shell-Mex 
and B.P., said that the new system-on which we 
hope to publish an article shortly-had greatly 
improved transit times and was saving the Company 
£15,000 a year. 

Ol�·mpi<· Ganws Traflit· 

More than 2 [ million words of Press telegraph 
traffic-about 75 per cent. of the total Games 
traffic-were received in London from Australia 
during the Melbourne Olympic Games. A fcatun: 
of the special arrangements was the introduction of 
teleprinter working on the Australia-United 
Kingdom cable and radio routes. Urgent "results" 
messages were routed over a through circuit using 
the "Teleprinter-on-Cable" (TOC) system on the 
trans-Pacific-trans-Canada-transatlantic telegraph 
cables and were delivered simultaneously to the 
major news agencies in London within, on average, 
three minutes of being handed in at the special 
office in the Main Stadium. 

Four teleprinter circuits using the "Teleprinter 
Error Detection" (TED) error correction system 
were provided over the direct Sydney-London 
radio route and two other TED circuits between 
Sydney and Vancouver were extended across 
Canada and thence to London on voice frequency 
channels in the transatlantic cable. This was the 
first time that either the "TOC" or "TED" 
systems had been used unc!er heavy traffic 
conditions and they were consistently reliable. 

Traffic incoming to Electra House over 5-unit 
circuits, and which had been prepared for page 
printing, was received on typed reperforator slip 
and translated, via an auto switching unit, to the 
appropriate disposal point where, whenever 
possible, it was again tape translated to addressees 
over private wires or telex. This proved most 
expeditious, as the many expressions of apprecia­
tion received from the Press testify. 
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In addition to the public service facilities, ten 
private circuits from Australia were provided for 
agencies and newspapers and some of the circuits 
were extended to customers' offices in Diisseldorf, 
Malmo, Paris and Stockholm. 

During the Games almost 1,000 radio-photo­
telcgrams were received in Electra House from 
Melbourne at a time when the Picture Room was 
particularly busy because of the Suez crisis and the 
events in Hungary. 

In a full description of the work, the Common­
wealth Press Union comments that the successful 
achievement of the Overseas Telecommunications 
Corporation of Australia was naturally dependent 
to a large extent on the co-operation of other bodies, 
notably Cable & Wireless Ltd. (who provided 
cable circuits and wireless relays and developed 
equipment) "and the British Post Office." 



Tr1i11I• .iJlecl1a11izatio111 in WaleN 

a11d t/11� llor1l@r f,�01i11ti1�N 

.I. E. Du ,,.kins 

R
EADERS OF THE Joumal WILL REMEMBER 

the article on trunk mechanization by 
Mr. Bcastall in the No\'embcr-January, 

1955-56 issue. To the Wales and Border Counties 
Directorate fell the honour of having the first 
provincial trunk mechanization unit. This was 
opened at Swansea in January. Since then another 
unit has been opened at Chester. 

Both schemes are small in comparison with the 
two trunk automatic units opened two years ago 
at Kingsway and Faraday in London, but they 
make an important contribution to the mechaniza­
tion programme. Swansea is a sub-zone centre 
and affords only a limited addition to the through 
dialling network of the country; Chester, however, 
a group centre at present, became a zone centre 
when its new trunk automatic unit opened adding 
appreciably to through dialling facilities. 

In Fig. I the areas included in the Swansea and 
Chester schemes are shaded and the various group 
centres affected can be seen. The opening of the 
Chester zone has appreciably diminished the size 
of the Liverpool zone, although in fact the amount 
of trunk traffic controlled at Liverpool is still 
considerable (sec later reference). 

Mechanized units in the provinces will become 
quite commonplace during the next five years as 
more and more schemes mature in the Post 
Office's closely co-ordinated programme. While 
they are still novel in the provinces, it is worth 
while dwelling for a moment on what the changes 
mean to the operating staffs concerned. 

As a preliminary to the introduction of the 
trunk automatic unit at Swansea a few weeks later, 
the Siemens No. 16 type local automatic exchange, 
which has been in use for 32 years, was replaced 
by standard equipment with multi metering and a 
fair-sized junction tandem unit. The extension of 
dialling facilities thus obtained resulted in a staff 
saving of 16 full-time and 10 part-time tele­
phonists, and three assistant supervisors, whereas 
the reduction from the introduction of through 
switching of trunk traffic was only three full-time 
and six part-time posts. These references relate 
to Swansea alone, and it should be realized that 

the trunk mechanization unit will produce 
additional but indeterminate savings at trunk 
switchboards throughout the country. 

Care was taken to keep the Swansea exchange 
staff in touch with developments and a booklet 
was issued to all members describing the main 
changes resulting from the introduction of multi­
mctering and the junction and trunk tandems. 
This served to put the alterations in procedure 
and the reduction in establishment in the right 
perspective from the staff's viewpoint-and to 
allay any fears that the new automatic trunk unit 
would virtually eliminate the need for operators. 

Swansea's new trunk unit will affect operators' 
work considerably. There is a certain satisfaction 
in being able to set up calls oneself without the 

Fig. 1 showing the areas (shaded) included in the Swan�ca 
and Chester schemes 



need for intermcciiate and distant operators and 
the opportunity to do this, of course, has been 
extended greatly through the introduction of the 
new unit. Not only Swansea staff, but operators at 
Cardigan, Carmarthen, Haverford west andMilford 
Haven, which arc group centre exchanges in the 
Swansea sub-zone, have automatic access by code 
dialling through the trunk unit to Chester, London 
(Faraday and Kingsway), Manchester, Newport 
and Plymouth; access will be extended to 
Birmingham about September this year. As an 
example, a Carmarthen operator setting up a call 
to, say, Burnley, before the opening of the trunk 
unit, needed the assistance of operators at Swansea 
and Manchester. Now the Carmarthen operator 
merely dials 927.391 and the subscriber's number 
over a trunk circuit to Swansea. Dialling the first 
three digits of the code gives access from Swansea 
to Manchester, while the second three extend the 
connexion from Manchester to Burnley. 

Sense of loss 

Perhaps controlling operators at Swansea may 
feel a sense of loss for a little while in being unable 
to seize a particular circuit to Manchester, for 
example-as they did in pre-mechanization days. 
Maybe there was something positive in picking up 
a circuit the number of which was clearly apparent 
in the outgoing multiple. Now Swansea operators 
have to dial codes over a group of circuits to the 
trunk unit and receive no indication of the circuit 
seized. 

A notable exception, however, is the route to 
Cardiff, only 40 miles distant radially, which is 
still available from the auto-manual switchboard. 
The reason for this is that as all the group centre 
exchanges in the Swansea sub-zone have routes 
to Cardiff, their home zone, the amount of traffic 
passing through Swansea to Cardiff is very small. 
Nothing was to be gained, therefore, in routing 
through the trunk unit the large number of calls 
to CarJiff originating from the Swansea group, 
and Cardiff numbers are still dialled direct over 
individual circuits. 

Information in Visible Index Files now in use 
at the group centre exchanges previously men­
tioned presents a very different picture from that 
obtained from the files of pre-mechanization days. 
Many dialling entries consist of digits and symbols 
only, although for the time being letter codes are 
still needed on calls to the Liverpool and Man­
chester director areas. Dialling codes such as that 
for Biggleswade-95.335.871-plus a four or five 
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figure number, are not uncommon. One wonders 
whether the satisfaction from dialling this imposing 
array of digits, and then the subscriber's number, 
is not tempered by the mental effort involved in 
turning the printed code into dialled digits. 

At group centre exchanges in the new Chester 
zone, operators will occasionally have even longer 
codes to dial. For example, the code to reach 
Saundersfoot, near Tenby in West Wales from, 
say, Portmadoc is 425.97.819.136 and there is a 
four figure subscriber's number to be dialled after 
this. The code 425 routes the call through the 
Chester unit to Swansea, 97 through Swansea to 
Carmarthen, 819 from Carmarthen to Tcnby and 
136 picks up the last link from Tenby to 
Saundersfoot. 

Fortunately this type of call sh ould be rare, as 
the bulk of traffic is, of course, between the larger 
centres for which dialling codes are designedly 
simpler. While a controlling operator will at least 
have the routing information in front of her, 
complications are introduced if she is unable to 
dial the calls herself but has to pass the routing 
information orally to an operator at another 
exchange for completion of dialling. This has to 
be done at some of the North \X'ales group centres 
(referred to later) which, for the time being, 
cannot dial through the Chester equipment and 
have to pass calls orally to the "Chester" incoming 
operators, who are not provided with routing 
information. Where it is necessary to pass forward 
the code, the controlling operator will have to 
speak very clearly to the Chester operator, who, in 
turn, will have to note down a long code rather 
than run the risk of dialling error by attempting 
to memorize the code as she hears it. 

Disadvantage of long codes 

The disadvantage of having long codes to be 
dialled or passed forward will certainly be com­
pensated for in other directions. For example, the 
pressure on certain zone centres arising from 
violent fluctuations in the level of traffic during 
the reduced rate period should be eliminated and 
this will be of particular importance to night 
operators. During the height of the summer 
season and at other peak periods the aggregation 
of peaks of traffic from various group centres when 
concentrated on zone centres can create difficult 
service problems. Under trunk mechanization, 
however, the automatic switches provided for day 
conditions should be ample in all but a very few 
instances to deal with the peaks of evening traflk. 



At Swansea the only types of incoming trunk 
traffic left to be dealt with at the manual board 
arc: (r) assistance calls, and (2) re-booked calls 
arising from a "no lines" or delay advice in dialling 
through the trunk unit. Congestion and delay 
announcing equipment is fitted, but controlling 
operators in the Swansea and sub-zone should 
rarely hear any of the announcements on live calls. 

At Chester the introduction of trunk mechaniza­
tion was combined with upgrading to give status. 
Chester thus became the first mechanized pro­
vincial zone centre. The decision to establish 
another zone centre so close to Liverpool arose 
from the need to relieve the Liverpool zone centre 
exchange of some of its traffic load. 

Transfers to new zone 

All the group centre exchanges in North Wales 
-Bangor, Caernarvon, Colwyn Bay, Holyhead, 
Portmadoc, Rhyl and Wrexham-as well as 
Oswestry and Whitchurch, both in Shropshi::c, 
and Northwich in Cheshire, arc being transferred 
to the new zone. These exchanges are at present 
in the Liverpool zone except Northwich, which is 
dependent on Manchester for its zone outlet. 
Northwich is the only group centre exchange in 
the new zone which is not within the Wales and 
Border Counties Directorate. The residual Liver­
pool zone will consist of the Liverpool, Douglas, 
Isle of Man and Southport groups. 

Despite the provision of a trunk unit at Chester, 
there will be no immediate reduction in operating 
staff there. In fact there may be a small increase, 
because at first, as mentioned earlier, some of the 
through traffic previously handled at Liverpool 
will still be dealt with manually at the new zone 
centre, and the staff savings resulting from 
mechanization will occur at Liverpool, which has 
been relieved of through traffic. 

Full advantage of the new facilities cannot be 
taken throughout the Chester zone at first because 
dialling is not possible over circuits from certain of 
the group centre exchanges to the new unit until 
modern equipment is provided at the centres 
concerned. The first of these exchanges where the 
necessary dialling equipment will be provided is 
Bangor, which is to be convertel1 in the autumn of 
this year; the Caernarvon group will be closed and 
its exchanges added to the Bangor group when 
Caernarvon is replaced by a remote non-director 
exchange in the spring of 1958. Holyhead will have 
dialling facilities when automanual equipment is 
provided in the summer of 1958. The building for 

the new exchange at Colwyn has been started. 
The trunk auto unit at Chester follows the 

Swansea pattern but is on a larger scale. With the 
exception of the Belfast route, for which line plant 
will not be available until 1959, the unit has direct 
routes to all other zone centres. The range of dial­
ling access and consequently of the type of routing 
codes used is thus much greater than at Swansea 
and, as shown in the example already quoted, the 
codes can be quite complex. There arc the same 
verbal announcements of congestion and delay; but 
unlike Swansea, where special arrangements had to 
be made bcca1.1se the trunk unit is not in the same 
building as the automanual switchboard, the 
announcements arc controlled from a panel in the 
switchroom. 

From now on trunk mechanization will be 
provided fairly rapidly at other centres and it might 
help those who have yet to experience the new 
system to know how it appears to those who arc now 
operating it in Wales and the Border Counties. 
The columns of theJ011ma/are opcn to correspond­
ence-and I hope that this article on trunk mechani­
zation will encourage members of the staffs at 
Chester, Swansea and the group centres concerned 
to send their views to the Editor. 

World Ploughing C.ontest.-A communications 
problem was presented by the three-day contest 
held by the British Ploughing Association and the 
World Ploughing Organization last Autumn. 

The site of the contest and of the associated 
display of agricultural equipment, about 300 acres 
in all, was in the area served by the Warborough, 
Oxfordshire, exchange. This is a single-position 
C.B.S.2 exchange with about 180 subscribers. A 
full-sized agricultural show, more than 100 
competitors and thousands of visitors, with Press 
and B.B.C. interest in the proceedings and results, 
seemed highly likely to create chaotic conditions at 
such a small exchange, and an alternative method 
was considered well before the event. 

The scheme decided on was to tap in to the 
Oxford-Reading main underground cable, which 
passes within 150 yards of the site, and to provide 
service by trunk subscriber equipment on Oxford 
exchange. Enough spare pairs were available to 
allow service for some 30 show-ground subscribers. 
Ultimately, 15 exhibitors desired service, and these, 
with five Press telephones, and installations in the 
mobile post office and the mobile kiosk (a grand 
total of 25) left an ample margin in the cable. 



Changing 

tlie 

Coin-Boxes 
G. Tu rn"r 
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.·t. E. ]. Sinis 

T
HE LAST OF THE INCREASES IN TELEPHONE 

charges announced last Spring took effect 
on January l, when the call office local fee 

was raised from 3d. to 4d. Although apparently 
a simple repetition of the changes made in 1951, 
when the charge was raised from 2d. to 3d., this 
latest change involved much more engineering 
work and our purpose in this article is to describe 
something of the effort entailed. 

When the present prepayment coin-box was 
introduced 30 years ago the mechanism was 
designed to check the presence of two pennies by a 
weighing operation. New pennies weigh roughly 
9.5 grams but well-worn ones may be as light as 
8 grams. The difference between 9.5 grams, 
representing the maximum weight of a single 
penny, and 16 grams, representing the minimum 
weight of two pennies, therefore had to be 
detected. The 6.5 gram difference between these 
weights represented a margin of safety, enough to 
permit the use of a relatively simple weighing 
device. Friction between the coins and the sides 
of the swinging container which serves to keep the 
pennies in position on the balance arm, is liable to 
reduce the effective weight of the coins and this 
had to be allowed for in considering the adequacy 
of the safety margin. 

When the fee was increased to 3d., the maximum 
weight of two pennies (19 gm.) and the minimum 
weight of three (24 gm.) had to be differentiated; 
consequently the safety margin was reduced to 
5 grams. The conversion was made by suitably 
increasing the balance arm weight and the reduced 
factor of safety was accepted. 

If the increase to 4d. had been achieved by 
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Fi1;. t : Centre Area storage rack for modified equipments 

increasing the balance arm weight once more, the 
difference between the maximum weight of three 
pennies (28.5 gm.) and the minimum weight of 
four (32 gm.) would have had to be detected, and 
the safety margin would have fallen to 3.5 grams. 
The risk inherent in accepting so small a safety 
factor could not be tolerated and other methods 
had to be sought. 

The main alternative to weighing as a means of 
checking the number of coins would be the use of a 
mechanical counter which could be arranged so 
that the number of coins to be counted could be 
further increased if need be, but this method 
was not adopted as the modifications would have 
been too extensive. Economic reasons also 
prevented the adoption of devices that would have 
enabled a 3d. piece and 1d. to be used as an 
alternative to four pennies. 

The method finally chosen was first devised by 
Hall Telephone Accessories Ltd. (now Associated 
Automation, Ltd.), and was virtually a combination 
of the two basic methods. The idea is first to check 
three pennies by weighing and then to wait for 
the insertion of a fourth before allowing the call. 
The chief merit of this design over all other 
practicable designs was that it required the 
smallest amount of additional equipment and this 
could be readily fitted. A limitation was that it 



could not be easily adapted for an increase beyond 
4d. but as plans were already being worked out for 
a completely new coin-box, this limitation could be 
accepted. 

Apart from the question of cost it was also 
important to be able to make the change from 
3d. to 4d. working on the 120,000 coin-box 
installations throughout the country in as short a 
time as possible. To this end a conversion kit was 
designed to include an easily remo\·able counter­
weight (equivalent to the weight of Id.) which 
would cause the mechanism to weigh only two 
pennies and then wait for one more-thus making 
it temporarily give 3d. working. In this way the 
work could be divided into two distinct stages, the 
first or preparatory stage involving the bulk of 
the work but capable of being spread over perhaps 
six months, while the sec0nd stage, involving the 
minimum of work, would enable the actual change 
of fee to be made in as short a time as possible. 

Field trial 

Before embarking on full production of the 
conversion kits it was considered prudent to 
conduct a field trial and early in 1955 a hundred 
kits were obtained and fitted into call offices 
working to Non-Director, Central Battery, and 
Unit Automatic exchanges in the Peterborough 
Area, and to a Director exchange in London. 
A review of the trial six months later revealed that 
although the basic principle was sound there were 
some mechanical weaknesses and the Engineering 
Department considerably improved the kit design 
before contracts for bulk supplies were placed. 

The work involved for the first stage was such 
that it was undesirable to carry it out in the 
confined space of a kiosk or cabinet. Consequently, 
a pool of spare coin-box mechanisms had to be 
made available so that the main work could be done 
at central conversion centres and the work on site 
be reduced to the relatively simple replacement of 
the mechanism. It was known also that early types 
of mechanism were in service which were unsuitable 
for conversion and others which contained old 
type components which would have to be changed. 
A sample of one thousand mechanisms in the field 
was examined to estimate the quantities of these 
auxiliary items. 

The main items that had to be provided were 
155,000 conversion kits, 15,000 coin box 
mechanisms, 20,000 penny gong units, and 
I 5,000 coin transmitters. Contracts for all these 
items were placed early in 1956 and first deliveries 

were promised by mid-June with completion by 
the end of November. Owing to initial production 
difficulties, however, it was not until late August 
that the kits became available in the Telephone 
Areas in quantity, though a limited quantity were 
distributed in June for training purposes. Com­
pletion promises, however, were met in general, so 
the first stage of the conversion work had to be 
concentrated into four months. 

Regional and Area planning began when the 
Engineering Department issued a works specifica­
tion in May. The detailed requirements of densely 
populated urban areas were expected to be 
different from those of sparsely populated rural 
areas. In addition, Regions and Areas differ from 
one another in other ways, both geographically and 
operationally. Consequently we shall describe 
subsequent work in one Region only. 

In London, two distinct organizations were 
adopted for the conversion work, one for the 
two inner Areas (City and Centre) where distances 
were short but the distribution of call offices was 
dense, and the other for the outer Areas whc1e 
distances were greater and the call offices more 
widely dispersed. 

Benches and storage racking 

One centre, a selected installation workshop, 
was used in each of the two inner areas. Figures 1 
and 2 show the benches and storage racking set 
up in the Centre Area. The racking, constructed 
from "Handy Angle", a pre-drilled angle section, 
accommodated the mechanisms awaiting con­
version or re-installation. 

In contrast the outer Areas generally established 
more than one centre to avoid the disadvantage of 
long journeys; in some places, when the conversion 
had been completed in one district of three or four 
exchange areas, the Centre was transferred to 
another district for further work. 

The centres were set up in June when the 
initial supply of training kits was received. It was 
unfortunate that the bulk supplies were not 
received early in July as originally promised, as 
the delay necessitated the disbanding of some of 
the trained staff until full supplies were available. 
Later even more staff had to be trained so that the 
arrears of work could be overtaken. As the pro­
gramme proved to be rather tight and as there was 
some doubt whether completion by the end of the 
year was possible, coin-boxes rented by sub­
scribers were given priority in accordance with 
an Inland Telecommunications Department dircc-



Fig . .i: Centre Aren worklihop showing benches 

tive. In London, rather surprisingly, there arc 
more of these than public coin-boxes. 

In addition to ample bench space, the centres 
were provided with spare coin-box containers in 
which the converted mechanisms could be tested, 
and with a test line for checking the gong tones. 

Throughout the operation we had to ensure that 
unmodified mechanisms held in section stocks 
were not issued for new installations or for 
maintenance replacements. All stocks were there­
fore forwarded to the conversion centres to 
supplement the conversion pools and all demands 
by maintenance and installation staffs for mechan­
isms were met by the issue of modified mechanisms 
from the centres. 

After the mechanisms were converted in the 
workshops they were generally transported in the 
special travelling crates which had held the initial 
pool received from the Supplies Department. 
In the London Centre Area, however, one van was 
equipped with temporary racking. This vehicle 
carried 70 mechanisms and was extremely useful 
in the London railway stations, where there is a 
high concentration of call offices. At Victoria 
Station 80 call offices were fitted with converted 
mechanisms on one Sunday. 

After the converted mechanisms had been 
installed and a box locked up ready for service, a 
complete test call was made, including the 
pressing of button A to deposit the coins in the 
cash container. Each centre had therefore to 
keep a supply of pennies for the staff engaged on 
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this work. This supply was obtained from a local 
imprest account, and its use recorded. 

The operation provided an opportunity for 
changing or cleaning many mechanisms needing 
maintenance. Also, to avoid duplicating labour, 
opportunity was taken to equip some installations 
with i.pecial mechanism designed to reject 
American one cent pieces. The Traffic Divisions 
had specified these installations some time 
previously, but the equipment was not available 
until late in the summer. 

In London, 13,000 public call offices and 
22,000 subscribers' installations had to be converted 
and this engaged an average of 90 men at a time 
between September and the end of the year. Areas 
kept a very accurate record of the progress of 
their conversions by using a procedure similar to 
that employed for telephone exchange conversion 
work. One continuing difficulty was the problem of 
"no access" to private renters' premises in spite of 
previous written notice. 

The final stage of removing the counterweights 
and fitting new notices was started on January i, 
and had to be completed in a maximum of five days. 
To streamline the work as much as possible the 
mechanism was checked by inserting four pennies, 
which were then recovered by pressing button B. 
Also, it was decided that meters need not be read 
as each box was converted, but in batches when 
the exchange area was completed or at the end of 
the day if an exchange area was unfinished. It 
was important that the coin-boxes should not be 



converted to 4d. working in advance of the 
changing of the notices and although the Engineer­
ing Department do not normally change notices 
they changed them concurrently with their other 
work on this occasion. 

In many places the limited availability of keys 

for the mechanism compartments determined the 
maximum number of men that could be employed 
on this work. 

The way in which the work was organized and 
the speed with which it was carried out reflected 
much credit on engineering staffs in the field. 

Her Htijesty'" 

Yticht 

"Brit 111111hi" 

c1ille1l f r11111 tire 

.A 111111·ctic 

Lt. Col. D. T. Gihbs, M.1 ·.o., O.H.K, T.D. 

C
HRISTMAS SEEMED A VERY LONG WAY OFF 

when members of the Post Oince External 
Telecommunications Executive and Cable 

and Wireless Ltd. met representatives of the Flag 
Officer, Royal Yachts, in London on May 25 last 
year to discuss the communication requirements 
for the Duke of Edinburgh's world tour. 

Soon, the possibility of providing a live Christ­
mas Day broadcast from His Royal Highness on 
board H.M.Y. Britannia was being discussed, even 
although she would then be sailing in the extreme 
southern portion of the Pacific Ocean, not far from 
the Antarctic Circle. The chance of obtaining a 
direct telephone circuit to London was remote but 
we felt that by harnessing together the various 
radio stations and telephone networks of the 
Commonwealth there were reasonably good 
prospects of establishing a satisfactory broadcast 
circuit back to London. The yacht, however, 
would be operating at maximum range and the 
conditions would be critical. 

Study of the problem suggested that the 
following eight possible routes should be 
considered:-

( I) Direct radio circuit, yacht-London 

So 

(2) Relayed radio circuit via Ascension 
(3) ,, ,, ,, ,, Barbados 
(4) ,, ,, ,, ,, Sydney 
(5) ,, ,, ,, ,, Perth 

(6) ,, ,, ,, ,, Wellington 
(7) Direct radio circuit, yacht-Vancouver, thence 

extended over trans-Canadian land lines and 
the new transatlantic telephone cable to 
London 



8) Direct radio circuit, yacht-Sydney, thence 
extended over trans-Australian land lines to 

Perth and then by radio to London. 

Just before Britannia sailed from Portsmouth at 
the end of August, officials of the E.T.E. and the 
B.B.C. met on board to complete arrangements. 
The R.B.C. provided high-quality microphones 
•sith associated apparatus for the Duke's use 
Juring the broadcast. 

We decided later, in view of more up-to-date 
predictions available, the absence of a suitable 
aerial at Vancouver, and the fact that Britannia 
would be using only one transmitter, of low power, 
to concentrate mainly on one of two relay circuits­
Barbados or Sydney. There had been little 
practical experience on communications in the 
region of Antarctica, so tests were scheduled for 
th� three days before Christmas, between 1400 and 
1 515 hours, to ascertain which routing offered the 
best prospects for the time of the broadcast. These 
included the first five possibilities listed above. 

The results of these tests varied considerably; 
Ascension and Perth receptions were always very 
poor, direct reception in London was fair on 
December 24 only, and Barbados and Sydney 
<ilternated between very poor and fairly good. 

Since predictions favoured Barbados anJ as the 
frequency in the 22 megacycle band-suitable for 
Barbados-might also be received direct in London, 
we decided that the Barbados route should be the 
primary one for the Christmas Day broadcast. 
Sydney was asked to monitor, however, if in the 
event they should receive a good signal. Had 
Sydney been used as the primary route, a 16 mega­
cycle frequency would have been necessary and 
this would have ruled out anv available alternative 
routings as a stand-by. 

, 

On Christmas Day, Barbados proved to be the 
only possible route for the actual broadcast. 
Unfortunately radio conditions were not good, and 
not to be compared with those experienced on the 
tests. However, a fairly intelligible two-way 
circuit through Barbados, covering a distance of 
over 12,000 miles, was established a few minutes 
before zero hour. The broadcast was received at 
Baldock and Bearley and extended ,·i3 Brent Radio 
Telephone Terminal to the B.B.C. Ha,·ing regard 
to the poor radio conditions prevailing, the high 
noise level, various forms of interference and the 
inability of the yacht to operate on a higher radio 
frequency, the results were satisfactory. 

So culminated, in three minutes, the labour of 
over six months planning. 

The broken zig-zag lines indicate the radio circuits considered and the unbroken heavy zig-zag lines indicates radio circuit 
used for Christmas broadcast 
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uft 10. Righi: Mr. S. J. GIFFEN, Nonhcrn Ireland; �r. J. �· D. STARK, Midl,and Region; M,r. R. F. BRADBURN, \l\'•lcs and Border 
Counues; Mr. K. RIDEHALGH, B.Sc., Home Counties Region ; Mr. E.G. CONLEY, Nonh Wcsttrn Region; Mr. R. W. C. ALFORD, 
Nonh Eastern Region; Mr. j. EVANS (deputizing for the Editor), Miss K. F. A. McMINN and Mr. H. A. Sl1\AMONS, Public Relations 
Dcpanmem; Mr. W. F. WESTAWAYi South Western Region; Mr. C. R. LANE, London Telecommunications Rtl!;ion (Mr. E. W. 
SANSOM, who also represents the L. LR., was unable to be J.>rcscnt); Mr. H. SCARBOROUGH, Scotland; Mr. N. V. KNIGHT, 

Enginecnng Dcpanmcnt 

D
IRECTORATE AND REGIONAL REPRESENTA­
tives of the Journal have been functioning 
ever since the first publication in November, 

r948. They were, and remain, senior officials on 
the Telecommunications Controllers' staffs, having 
special aptitude for the work. 

They were known originally as correspon:lents, 
which seems to suggest that they were intended 
merely to send articles and news to the Editor. 
They still do this work, collecting local news 
items, persuading their colleagues to write articles, 
sometimes themselves writing articles. 

But as the years have gone by more work has 
been thrust on them. The 155 sales organisers 
throughout the kingdom work directly under their 
Head Postmasters or Telephone Managers but the 
representatives keep a fatherly eye on them and do 
all they can to help them to stimulate sales, 
especially among newcomers to the Post Office and 
men returning to telecommunications branches 
from the Forces. 

The representatives come to London about 
twice a year for a conference with the Editor, when 
they report local progress and local opinion of 
the Journal; suggest what could be done to improve 
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it and what kind of article would widen the reader­
ship and discuss new ideas for articles. 

One important aspect of their work is keeping 
Headquarters in touch with opinion outside 
London and so helping to prevent the Journal 
from becoming a mere Headquarters, or metro­
politan, publication. 

As senior officers on controllers' staffs they are 
all busily at work in the field, developing the 
services but they find time to help the Journal 
along and to ensure that it is taken and read by 
as many as possible of the people for whom it is 
published. 

Radio Anniversary.-The 6oth anniversary of 
Marconi's demonstration of wireless at Toynbee 
Hall was on December 12. The then Engineer-in­
Chief of the Post Office, Mr. W. H. Preece-later 
Sir William Preece-arranged the meeting; Post 
Office experts had had a demonstration but 
Mr. Preece wanted a public audience to see it. 

Speaking at Toynbee Hall, Mr. Preece said, 
prophetically, that the discovery "would be of 
inestimable value to our ships". One of the first 
trials was from Penarth to an island in the Channel. 



The Telepl1011e Assista11t 

Super1)isors' 7raininf/ t,ourse 

llevie11Jed 
./. I'. JI re/(>rd und 1V. �1. fl. l'urks 

M
R. R. W. c. ALFORD'S ARTICLE IN THE 
Autumn, 1955, Joumal described the 
Training Course for Telephone Assistant 

Supervisors then being piloted in the North 
Eastern and South Western regions of the Post 
Office, and gave some first impressions of running 
these courses. By June, 1956, more than 350 
men and women Assistant Supervisors in the 
South Western Region had been trained and the 
first series of courses came to an end. The purpose 
of this article is to consider further impressions 
gained from the experience of running the courses 
and to examine critically the possible achievements 
to date. The opinions expressed are our own and 
not necessarily those of the Post Office. 

When this training was first evolved, the broad 
aim was "to help Assistant Supervisors to sec 
more clearly their duties and responsibilities and 
the part they can play in improving the quality of 
the telephone service". Such an aim presupposes 
that a greater appreciation of telephone supervision 
techniques is needed, that Assistant Supervisors 
can influence the quality of telephone service, and 
that a training course can help. 

Needs of the course 

Mr. Alford said that the needs of the course 
were to pass on the conviction that the role of the 
section supervisor is as vital as ever to the telephone 
service. The narrower aims can therefore be stated 
as improving or expanding "work" knowledge; 
widening "background" knowledge and awakening 
interest in background information; and training 
in human relations and the appropriate social 
techniques. 

Particular aspects of the needs of the course can 
be considered in the light of the apparent short­
comings which Assistant Supervisors themselves 
admit or for which their subordinates or seniors 
probably too readily criticize them. We can 
thereby break down the needs as follows:-

(i) Knowledge of the work 
(a) Appreciation of requirements of pro\'iding 

telephone service. 
(b) De\'elopment of operating procedure. 
(c) The telephonist's job. 
(dl The requirements of supervision: the physical 

"tools of the trade". 

:ii) Background 
(a) Appreciation of the Assistant Supen·isnr\ 

place in the organization. 
(b) Interest in growth and den:lopment of the 

telephone sen·ice. 
(c) Knowledge of interrelated jobs in the Post 

Office. 

1 iiiJ Human Relations and Social Techniques 
\a) Understanding other people in particular 

relation to their work in a telephone exchange. 
\b) Dc\·eloping an awareness of the relati<)n­

ships between supervisor and super\'ised, and 
discussing methods of handling them. 

(c) Satisfaction in joh. 
(d) The importance of communicating ideas 

between management and super\'isors. 

This list is not exhaustive, but we have 
deliberately re-stated some of the points covered 
in the earlier article to emphasize their diversity 
and breadth of coverage, because \\·e suggest later 
that there mav be a conflict of ideas which cannot 
be easilv resolved. 

In rri'ost books and articles ahout supervisory 
training there is usually a discussion on attitude or 
behaviour. Social trends in this country over the 
past two decades have moved far from an autocratic 
form of control, whether benevolent or not, to 
more democratic forms of leadership. In addition, 
and probably forming part of this trend, the post­
war national policy of full employment and social 
security has undoubtedly removed the "stick" of 
autocratic disciplinary sanctions. It has therefore 
become both socially desirable and economically 
essential to find and adopt better methods of 
securing personal efficiency and co-operative 



effort. Proper training in human relations should 
therefore contribute towards encouraging appro­
priate attitudes and behaviour, and we hope that 
the Assistant Supervisors' Course has been able 
to do this. 

The sessions in the course will be familiar to 
many readers. Our purpose is to give our main 
impressions of some of the various methods used, 
which have includcd:-

(a) General group discus>ion. 
(/1) Syndicate work. 

\<") Case study hy group discussion or syndicate, 
with or without acting of typical situations 
(Role-play). 

Id) Lecture or talk followed hy questions, and 
the use of films, slides, recordings and large­
scalc diagrams as training aids. 

Group Discussion 

From an early stage in running these courses it 
was obvious that the Group should be integrated 
as quickly as possible to achieve the best results 
from the training. If the course were fully 
residential this object would have been achieved 
earlier. It has been amply demonstrated that 
where, for example, all students have been booked 
at one or two hotels and where, in the town in 
which the courses have been held, opportunities 
for individual recreation have been limited, the 
group very quickly develops its own "personality". 
In our opinion it is vital that the instructors 
become members of this group without any special 
status; they should be socially acceptable and 
adaptable to the varying needs of every group. 

In a residential atmosphere the ordinary social 
harriers are very quickly broken down. This 
undoubtedly helps the instructors enormously, hut 
their own role cannot be ignored. Unless they can 
maintain an atmosphere of freedom during 
sessions and unless the supervisors arc convinced 
of their sinceritv and trust them, the human 
relations training can do more harm than good. 

W c found with many groups that, after three or 
four days, the individuals became apprehensive 
that they might be talking too much. This is 
probably because they were unfamiliar with the 
position in which they were placed in a discussion 
group, and had a preconceived notion that 
because they were attending a training course 
they were going to be talked to most of the time. 
Sympathetic encouragement from the instructor 
can quickly dispel such apprehensions. 

We think there is a risk of overdoing the 
syndicate method for supervisors. The novelty 
soon wears off and on occasions there were 
indications that the method was boring the 
students. An impression of frustration can also 
arise because the student feels that he or she is 
doing all the work and hasn't been "told" very 
much. Of course, everyone does not feel like this, 
but the fact that such feelings were noticed at all 
indicates that the syndicate method might have 
been used excessively. Obviously, much rests on 
the instructor's skill, but as long as the risk is there 
the value of the training must he reduced. 

"Role-play" 

"Role-play"-acting of typical situations-has 
undoubtedly, in our opinion, been overplayed and 
we have found among the Assistant Supervisors 
an instinctive reaction against it, a considerable 
misunderstanding of the method and its value, and 
individual resistance. This may reflect the widely 
varying circumstances of Assistant Supervisors­
their ages and their experience for example. Such 
factors produce differences in appreciation of 
problems and feelings of weakness in certain 
directions. Students will be reluctant to expose 
their particular shortcomings when they feel that 
because of accidentally differing circumstances 
their colleagues arc not similarly deficient. If a 
student becomes embarrassed she immediateh· 
becomes biased and may orally and mental!�· 
justify and substantiate a point of view whether it 
be right or wrong. Role-play can he really valuable 
only if it can be introduced spontaneously and 
unobtrusively. The instructor has to exercise a 
great deal of tact and skill. 

Recordings help-even the indifferent ones 
provided with the material for the course. The 
case studies offer possibilities but we recommend 
that if one or two longer studies could be provided 
they would be a useful addition to the material. 
Such studies should include more background 
information so that a more definite scene is set 
from which several problems affecting the same 
characters can he elicited. 

Lectures 

It has become fashionable in training to belittle 
the straightforward lecture or talk, and to try to 
avoid it, but we feel that some subjects can be 
best handled by lecturing in the course for first 
line supervisors which attempts to combine work 
and human relations. The students expect it and 



most of them are prepared to listen. But, although 
lectures will help the converted, lecturing stands 
less chance of convertinf? compared with discussion 
and argument in which the student comes to his 
own conclusions. This suggests that lectures 
embellishing a theme can be useful after initial 
discussion and the group has accepted the theme. 

When lectures arc given, the most important 
points to consider, apart from the subject, are the 
speaker's personality and ability. If the group arc 
impressed by his command of his subject, his 
manner and his sincerity, and if they arc persuaded 
of his conviction in the ideas and ideals presented 
to them throughout the whole course, the lecture 
will succeed. We would stress that the utmost care 
be exercised in the choice of speakers, and of the 
instructors. Only the best will be good enough; 
irreparable harm can be done by a wrong choice. 

General 

We feel it important to add two general con­
clusions which we have reached. To argue the 
c:asc for them is beyond our scope in this article, 
hut we hope that by stating them we shall throw 
some light on the problems which still exist in this 
type of training. 

First, from our experience we think that the 
proper balance between the work and human 
relations aspects of the telephone supervisor's job 
has not been fully achieved on the course. The 
attempt to combine vocational and general 
training for supervisors has prevented the smooth 
Jevclopmcnt of both, with a consequent tendency 
to confusion of particular issues. 

No one seriously engaged in training would 
pretend to have produced or conducted a perfect 
c:ourse, but we consider that while the fundamental 
c:onccpts arc good much of the material at present 
used needs to be revised. It is worth considering 
whether it would be better to shorten the course 
and limit it to training in human relations. 

Second, in human relations-which is at the 
same time the most important and most difficult 
aspect-we are not satisfied that the course has 
succeeded where it is most required. There are 
four basic requirements for improving skill in 
human relations: 

'.i) A sincere personal desire to improve, 
coupled with a willingness to admiJ: deficien­
cies in the supervising system or in one's 
personal approach. 

(ii) A "free" atmosphere avoiding censure when 
weaknesses arc self-exposed. 

(iii) Instructors who can be trusted, and who arc 
both interested and capable. 

(iv) Direct experience in working with other 
people. 

The fourth requirement is met by training only 
those supervisors who have been appointed fur a 
prescribed time-six months or longer. The Post 
Office has tried to meet the second and third 
requirements by selecting instructors carefully. 

We are concerned particularly, however, with 
the first requirement, because too often supcn·isors 
lack a sincere personal desire to improve and are 
consequently unwilling to face their own 
deficiencies. It is known that a minoritv of 
Assistant Supervisors have been reluctant to 
attend these courses. The reasons gi\·cn \·ary 
widely, but they often imply resistance to the 
whole concept of super\'isory training. (This may 
of course, mean that they should not have been 
appointed to the job.) If a student is antagonistic 
to the concept, we arc by no means sure that 
however skilful the instructor, the course is 
effective. 

This question of whether the scheme has 
succeedcJ is undoubtedly the most difficult to 
answer. The ultimate aim of the training has been 
to improve the telephone service, but we have 
conducted a course which deals with work and 
human relations. Where can we find standards by 
which the success or failure can he judged? We 
suggest tests which might he considered, although 
we cannot too strongly emphasize the dangers of 
using any of these alone, without reference to 
other conditions. 

Two basic classifications appeal to us; loosely 
they may be called objective and subjective: 

ObjcctiveZv, a number of criteria might he used. 
The danger, of course, lies in taking any or all of 
them as absolute evidence of the effect of the 
course. There arc so many other factors which 
can otherwise affect any one of them. We suggest: 

(a) ,\'cri·icc obsac•atio11s. It is interesting that in 
the South Western Region the rc

�
sults of 

service observation ha\'C improved steadily 
since the first quarter of 1955, when thi� 
training began. Without overrating the 
value of the course it is tempting to attrihutc 
some of this improvement to the training. 

( b) Discit>li11c-thc number of cases reported to 
higher supervisors in a selected period. 



(c) Absence from dwy-in :my analy�i�; the 
external causes which can affect the ligurcs 
would have to he noted, hut a cursory 
examination shows that there have hccn 
possihlc mcasurahlc effects. 

(d) \\"asragc rares, particularly under the "dis­
satisfied with joh" heading. Existing statistics 
do not cnahlc such a studv to he casilv made, 
hut the possihilitics arc obvious. 

· 

\e) Mcas11rc111c11t of i11dii•id11a/ or group 011tflltt: 
this technique, which is widely practised 
outside the Post Office in connexion with, 
inter alia, rate fixing, remuneration and 
costing, is not readily available, and even if 
it were it would not indicate the effectiveness 
of the supervision, since there are so many 
other factors. In providing a telephone service 
quality is as important as output which, in 
any event, is fixed by staffing standards. 

Subjective�v we can take the opinions of the 
students themselves at particular stages: for 
example, just before attending the course, at the 
end of it, and later, after, say, six months. This is a 
specialized technique used quite generally in 
industry and, to a limited extent, by the National 
Institute of Industrial Psychology in "validating" 
this course for the Post Office. Preparing a 
questionnaire and analysing the results are both 
sophisticated techniques which require expert 
handling. We feel there is room for further 
experiment in this direction but we would stress 
the importance of defining the problem clearly 
and in careful and skilled interpretation of the 
results. 

On the other hand we can take the opinions of 
the senior supervisors. This method has been 
little used. The supervisors themselves must have 
been appropriately trained and in general be in 
sympathy with the aims and content of the courses. 
If they arc not so disposed the possibility of 
development or, indeed, the chance of success of 
the whole training is small. 

We can take the opinions of the students' 
subordinates. This type of survey has been used 
industrially in both the United Kingdom and the 
United States. This, again, requires specialist 
handling and delicate staff negotiation. The 
possibility of using it in this work of the Post 
Office appears to us to be remote. 

Finally, we consider that some degree of success 
can be assessed from the expression of purely 
intuitive reactions which of themselves arc not 
easily measured. \X'e have heard such remarks as 
"the atmosphere in .... exchange has improved", 

"the Assistant Supervisors look as though they 
arc enjoying their work", "the telephonists say 
they arc much happier", and "we now know what 
is going on". Such spontaneous expressions of 
opinion arc at least an indication of the right 
effects which the training appears to have achieved. 

We cannot close this section, however, without 
saying that, in our opinion, it is wrong to expect 
spectacular results from this kind of training. The 
enthusiasm and willingness to do a good job 
which has been demonstrated, and the knowledge 
which has been acquired, must produce early 
effects if followed immediately in the right way. 
The more profound results will, however, be 
evident only over a long period of time and will 
materialize only if the spirit is fostered by example 
and encouragement at all levels of supervision and 
management. 

We make no excuse for re-stating a principle 
which has often been emphasized and which, 
in the August, 1956, Ministry of Labour Gazette, 
was again stressed in an article on the Training of 
Supervisors. This is, that even when general 
management has accepted the main responsibility 
for training supervisors, its effectiveness depends 
on management interest and support. Managers 
must be aware of and in agreement with the aims 
and general content of the training. 

As a corollary to this it follows that good 
communications must exist between the various 
levels of management. This sounds almost 
platitudinous, but experience in running these 
courses and in discussing them with telephone 
managers, head postmasters, traffic staff and 
others has shown weak links in the communication 
chain. We now know that any training of first line 
supervisors is wasted and can even have a negative 
effect unless it is evident to the student that 
sincerity of purpose is present at all levels. 
Example in applying human relations skills is of 
the utmost importance. 

It was for these reasons that, in conducting the 
courses, we endeavoured to keep managers- and 
supervisors informed of what was being done. 

We decided at the conclusion of the Assistant 
Supervisor courses in the South Western Region 
to hold meetings of telephone exchange officcrs-in­
charge at which topics of interest raised by their 
subordinates were discussed. The agenda included 
controversial items which affected the job of section 
supervision, and officers-in-charge were invited to 
give their opinions on them. The Regional 
Director, Staff Controller and Tclecommunicatiom 



Controller were present and a representative 
telephone manager, head postmaster and chief 
telecommunications superintendent were invited. 
The officers-in-charge were interested and sur­
prised to hear some of the opinions expressed on 
the courses and eager to discuss the problems 
among themselves. They were impressed by the 
interest shown in them and in this training by the 
senior officers. 

We took the opportunity of stressing the need 
for following this training at all levels of manage­
ment, and revie·" ed possible methods of doing this. 
As a first step a copy of the report of the meetings 
was circulated to each telephone manager, head 
postmaster and chief telecommunications super­
intendent in the Region as well as to every person 
attending. To keep the need for follow-up in mind, 
another similar series of meetings to review 
progress is planned for next June. 

We feel sure that it is only by active co-operation 
among supervisors at all levels that the principles of 
the training can be maintained. Supervisory 
training cannot remain static; it must progress as 
social attitude and behaviour change. Its principles 
must also be completely integrated and observed. 
It is unrealistic to suppose that because all 
assistant supervisors and even all telephone 
managers and head postmasters have attended a 
training course the telephone service will auto­
matically improve. We have already stressed with 
local managers and supervisors the need for 
sustaining the training in everyday experience and 
discussed possible methods of follow-up which 
we feel are so necessary. We hope that a review of 
these methods and an assessment of their success 
will form the subject of a further article. 

Hmc�f'ord Adapts Trlrphonr 
.for Disablrd u,bscriber 

Telephone Managers receive many and varied 
requests for special services but one received 
recently by Mr. B. R. Bailey of Bradford aroused 

his special interest :md sympathy. It was from a 
subscriber who, as a result of war injuries, is 
completely blind and paralysed. His wife has to go 
out to work, so he is left alone for long periods. 

He cannot hold a telephone instrument or dial; 
his only possible movement is a very slight move­
ment of the fingers. He lies fiat on a special invalid 
chair with his legs raised to about 6o , and cannot 
move his head, so some device had to be designed 
which would hold the hand-set close to his mouth 
and ear yet would enable the band-set to be easily 
removed for use by a normal person. 

A light industrial type of bench lamp was bought. 
The shade and lampholder were removed and 
replaced by a tennis racquet holder designed to be 
clipped to a bicycle frame. The clip was modified 
to fit in place of the shade and lamp holder and hold 
the hand-micro-telephone. The base of the stand 
was bolted to a bedside table and the fining made 
adjustable to any angle. 

As the invalid cannot dial the engineers decided, 
after consulting the Traffic Division, to use Trunk 
Subscriber calling equipment, but it was also 
desirable that incoming calls should be obtained 
via the final selector multiple. They, therefore, 
modified the instrument by disconnecting the 
switch-hook springs and substituting a very light 
action double pole switch, extended from the 
instrument by means of a flexible cord to allow the 
switch to rest on the invalid's chest. 0 utlet No. I 

of the uniselector was disconnected from the 
normal trunking and connected via the intermedi­
ate distribution frame to the trunk subscriber 
relay set, which was also modified to give holding 
conditions to the subscriber's calling equipment. 
The manual board answering jacks are labelled 
with the subscriber's number. 

The accompanying photographs give a general 
view of the modified equipment and bow it is used. 
The stores bought locally cost £2 13s. od. Owing 
to the combined work of the Telephone Manager, 
the Traffic Division and the Engineering Division 
the subscriber now has an outlet to the world 
around him. 

C. A. Tlrnrlo1r 



Our Contributors 

J. E. DAWKINS ("Trunk Mechanization in Wales 
and the Border Counties") is an Assistant Tclc­
communicatiLms CLmtr.1ller, Class II, in the Hcad-
4uartcrs of the \X'alcs and Border Counties Directorate. 
He entered the old London Tclcphonc Service in 1934 
as a C:lcrical Otticcr, and bccacnc an Assista:lt Traltic 
Superintendent in 1938, scn·ing in the Brighton, 
Bournemouth and Leeds tclcphonc areas. Promoted 
Assista:1t Inspector (old stykl at Hcad4uartcrs in l'vl.ay, 
1948, he was transf..:rred tn Cardiff in November, 1949. 

\'\'. T. DUERDOTH ("An all Elcctronic P.A.B.X. at 
the Post Ollicc Research Station") is a Senior Executive 
Engineer at Rcscarch Branch of the Enginccring 
Dcpartmcnt. Hc was cducatcd at Faraday House 
Electrical Engineering Collcgc whcrc he was awardcd 
the C illegc's Gold Medal and obtained a B.Sc.(Hons.) 
degree in cnginccring. !vl.ost of his cightccn years in thc 
Rcscar..:h Bra >.ch have bccn spent on long lincs trans­
mission pr.iblems •md was concerned with work on 
submarine repeaters and thc coaxial cable transcnissi\ln 
network f.-.r telephony and tclevisi.111. Some three years 
ag.> he tra'.1skrrcd to a group dealing with switching 
pniblems and is now involved in the design of clcctr<mic 
tclcphtlnc cxchangcs. 

D. T. GIBBS ( " H .. \f. )'. Brita1111ia Called from thc 
Antarcti.:") cntcrcd the Ptlst Otticc in 1929 as an Assistant 
Tra!lic Supcri:11endent in the S\lutha npton Tekphorn: 
District. In 1933 he joined Ptlst Office Headquarters 
as an Assistant Inspcctor, in the Service and Equipment 
Divisi\lns. Being an officer in the Territorial Army, 
Royal Signals, he was mobilised in August, 1939, and 
finally scn•cd as a Lieutcnant-C\llonel in the British 
Second Army. On demobilization in 1945, hc joined 
Midland Tclephtlnc Regional Head4uartcrs. After 
furtha service on overseas telegraph duties at Post 
Office Hca,l4uarters from 1947 to 19'i2, he was seconded 
to thc Ctimmonwcalth Telecommunications Board as 
tratlic adviscr. In 1953, he was apptlinted to his prcscnt 
post as Assistant Controller in the Operati\lns and 
Planning Bnnch of the External Tclccommunications 
Exc.:utive, where he has been responsible for the 
overseas telephone services. He was made a Member of 
the Victorian Order for services during Her Majesty's 
World Tour of 1953-54. 

H. S. HOLMES ("Telegraph Hand Delivery") was 
appointed Senior Inspector, Inland Telecommunica­
tions D.:partmcnt, in 1954, since when he has been 
cnnccrncd with studies of telegraph delivery and tele­
graph instrument room organization. He entered the 
service as an Assistant Traffic Superintendent at 
Glasgow in 1935 and transferred to Post Office Head-
4uartcrs, Scotland, in 1941. From 1943 to 1947 he was 
an Assistant Inspector in the Telephone Branch at 
HeJd4uartcrs, and from 1947 to 1954 an Assistant 
Contr.lller II in the North Eastern Region Tele­
communications Branch. 

N. A. H. PARKS ("Th' Telephone Assistant Super­
visors' Training Course Reviewed") is a T.T.S. in the 
Bournemouth Arca. He entered the Post Office as a 
youth-in-training in 1940 in Bournemouth, worked 

with the American and British Forces on Salisbury 
Plain during the war, was appointed A.T.S. in 1950, 
and has since been employed on Staff and Service 
duties. Selected to run the pilot series of courses tl1r 
Assistant Supcrvis:1rs in the South West Region at 
Taunton from November, 1954, to June, 1956. 

F. I. RAY ("Time in Telecommunications") is Chair­
man of the Editorial Board of the ]011nw/. He is a 
B.Sc. (Eng.) and a Mc'11ber of the Institute of Electrical 
Engineers. His Post Ot!icc service startd in the Research 
Section in 1922 and he was in charge of the Circuit 
Laboratory during his earlier years. After serving as 
Sectional Em�inccr, he was one of the first groui:> of 
Telephone Managers, was the first Tckcommunications 
Controller at Manchester, and suhscquc:11ly was Cnn­
tr,)llcr of Telephones, London Tclc:ommunications 
Region. After scn·ing as Assista'1t Secretary in the 
Inland Telecommunications Dcpartmc'1t for four years 
he was appoi'1tcd Rcgi•mal Dircct<Jr, L.T.R., in 1948. 
He became Director of Inland Telecommunications in 
1956. 

W. G. SCANTLEBURY ("Coal and Communirntions 
in South Wales") is an Assistant Engineer in the Cardiff 
Telephone Manager's Otlicc. I le entered the Post 
Office in the then c;louccstcr Section in 1935, and until 
1939 was engaged in cxcha:igc c,mstru:ti»n, serving as 
an U.S.W. and later as an S.W. 1. He s.:rvcJ in the 
Royal Corps of Signals during the war an I was pro­
moted to the rank of Insoc.::lor in his absence. Since 
1945 he has hccn c,1ploycd on L•ical I.inc Planning 
duties in the Cardiff Arca. (W. L. HALL. jllint author, 
contributed 3'1 article to the Autumn, 195(1, issue of the 

]011mal on "Some Pr,1blems of Shared Service "; his 
career was outlined in that issue.) 
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A. E. J. SIMS, A.M.l.E.E. ("Changi·1µ; the Coin­
Boxcs"), an Executive Engineer in the I .ondon Tele­
communications Region Engineering Bra:ic",1 was formerly 
in the Engi'1cering Dcoartmcnt (Tcleg;,1ph Branch! 
and the External Tclccommunicatior.s Executive. 
During the war and after he spent six years with Roval 
Signals. Since 1954 he has been dealing v:ith tcleph,;nc 
non-standard facilities for Government departments 
and subscribers' services. 

G. TURNER ("Changing the Coin-Boxes") is ,111 
Excc.:utivc Engineer in charge of the group in the Engin­
eering Dcoartment's Subscribers' and Service Branch 
dealing with the design of teleph me coin c1llccting 
bnxcs, kiosks, cabinets and similar equipment. After four 
years in the Post Ofticc as a ynuth-i-1-training i'1 Glasgow 
Tclcohonc Area, he transferred to the Engineer-in-Chief's 
Training Section in 1937. From 1939 to 1946 he 
lectured on automatic telephony and was closely 
concerned with the development of tckx. He became an 
Executive Engineer in 1955. 

J. P. WREFORD "(The Telephone Assistant Super­
visors' Training Course Reviewed") is an A.C. II in 
the Telecommunications Branch at South West Region 
Head4uartcrs responsible for telephone training. He 
served with the Royal Signals in the Middle East, 
Europe and India during the war, and has since hccn 
in the Bristol Telephone Arca and R.H.Q. He is an 
associate of the British Institute of Management. 



Notes 

and 

News 
Mr. R. J. Holsey, 

Asslstont Engineer-In-Chief 

"T.A.T." Meo Honoured.-The successful 
achievement of the first transatlantic cable in 1956 
was recognized in the New Year Honours list. 
Mr. R. J. Halsey, Assistant Engineer-in-Chief of 
the Post Office, became a C.M.G., Captain J.P. F. 
Betson, Commander of H.M.T.S. Monarcli, and 
Lieut.-Colonel F. A. Hough, M.B.E., Chief 
Regional Engineer of the London Postal Region, 
received the O.B.E. The British Empire Medal 
was awarded for their work in Newfoundland to 
Mr. R. A. W. Pantenay of the Engineer-in-Chief's 
Office, and to Mr. E. V. T. Perrins of the Research 
Station. 

Other honours for Post Office telecommunica­
tions staff included the M.B.E. for Mr. V. W. N. 
Bowles, Chief Telecommunications Super­
intendent, London Telecommunications Region, 
and Mr. J. E. Day, Assistant Engineer of the 
Research Station; the British Empire Medal for 
Mr. C. W. J. Almond, Overseer, External Tele­
communications Executive (Electra House), Miss 
D. M. Carder, Supervisor (Telephones), Bath, 
Mr. W. J. Cutts, Inspector (Engineering), Centre 
Area, London Telecommunications Region, 
Mr. R. Keech, Technician Class 1, North Area, 
L.T.R., and Mr. F. Spearey, Inspector (Engineer­
ing), Cardiff. 

Captain T. A. Vickers, Commander of the 
C.S. Mirror (Cable & Wireless Ltd.), received the 
O.B.E. and Mr. F. G. T. Wilson, of the Company's 
head office, the M.B.E. 

* * * 
British Empire a n d Commonwealth 
Games.-A committee of experts drawn mainly 

Cnptnin J. P. F. Betson, 
Commander, H.M. T.S. Mo11arth 

from the Post Office has already been considering 
for some time the communications arrangements 
for the biggest sporting event ever to be held in 
Wales-the Vlth British Empire and Common­
wealth Games at Cardiff in 1958. Apart from the 
ordinary land-line network, a special teleprinter 
"round robin" wiU be needed for collecting and 
disseminating results, while mobile radio walkie­
talkie sets will be essential for some of the sports. 
At least 400 Press representatives from various 
parts of the Commonwealth are expected, and 
elaborate Press facilities are being planned. Most 
of the events will be held in or near Cardiff, but 
rowing will take place at Llanberis, near Snowdon, 
about 16o miles away from the main headquarters. 

!!9 

* * * 
Supervisor Traioing.-Arrangements are now 
being made for Post Office Telegraph Supervising 
Officers to attend a two-week training course on the 
lines of that given to Telephone Supervising 
Officers. The pilot course will be held at Leeds in 
the North Eastern Region very shortly. The Leeds 
centre will subsequently take officers from 
Scotland and the north of England and two other 
centres will be opened to cover the remainder of 
the country. 

* * * 
Toleran ce !-Country subscribers tend -in 
general-to be more tolerant of defects in the 
telephone service than their urban cousins. Even 
allowing for this, however, there was some 
consternation in the Traffic Division of the 
Lancaster Telephone Manager's Office when a 
letter was received from a Windermere subscriber 



complaining that an extension line to his garage 
had been out of order for 2 5 years! A check of the 
rental card revealed that we were in fact charging 
for an extension, and the local assistant engineer 
hurried round to investigate. Happily the faulty 
extension was a private circuit not maintained by 
the Post Office. The subscriber was induced to 
rent a further extension and tranquillity was 
restored to troubled waters. 

* * * 
Transatlantic papers.-A symposium on the 
transatlantic telephone cable between London, 
Montreal and New York was carried over the cable 
itself on January 24. The occasion was a joint 
meeting between the Institution of Electrical 
Engineers, the American Institute of Electrical 
Engineers and the Engineering Institute of 
Canada. Sir Gordon Radley, Director General, 
British Post Office, and Dr. Mervin J. Kelly, Bell 
Telephone Laboratories, presented papers. 

* * * 
No dials for purdah.-"At the end of Septem-
ber", says the Board of Trade Export Services 
Information Branch, "work on the Siemens Halskc 
telecommunications project which provides radio­
telephone links between J cdda, Riyadh and 
Dammam and between Jedda and the capitals of 
Europe and the Arab countries was all but 
complete, and the formal opening was imminent. 

"The automatic exchange installed by a British 
firm in Jedda last year would have been in opera-

'J'elcplio11c ,)'cri·icc 
Gross demand 
Connexions suppliecl 
Outstanding applicitions 
Total working conn�xions 
Shared service connexions 

Traffic 
Total inland trunk calls 
Cheap rate 
Inland telegrams \excluding Press and Railway 
Greetings telegrams 

Swtf 
Number of telephonists 
Number of telegraphists 
Number of engineering workmen 

tion by now, had it not been realized at a late 
stage that dial telephone would permit free 
conversation between women in purdah and any 
men who telephoned to them from without. After 
some discussion it was decided that automatic 
telephones might be installed in Government and 
commercial offices and in foreign embassies but 
not in private houses. It is hoped that the necessary 
connexions will be made within the next one or 
two months." 

* * * 
Help for the Relief Fund.-About 4.30 p.m. 
the Controller of the Central Telegraph Office was 
advised from the Mansion House that the Lord 
Mayor, Sir Cullum Welch, wished to send tele­
grams to all the Lord Mayors, Lord Provosts, 
Mayors and Provosts, and Chairmen of Urban and 
Rural District Councils of Great Britain in con­
nexion with the launching of his appeal for the 
Hungarian Relief Fund. 

The task involved a study of reference books and 
records to ascertain the correct personal names of 
the officials, but an hour later, when 1,700 tele­
grams were handed in, special staff had been 
earmarked and were ready for the work. Not only 
were the telegrams transmitted and delivered to all 
parts of Great Britain within a very short time, but 
during the same evening the Lord Mayor received 
most of the replies and the remainder arrived next 
morning. 

Inauguration of the Fund produced a large 

Quarrcr ended 
30th Scpt., 1956 

89,71 I 

92,029 
296,71 I 

4,357,6!0 
I ,135,390 

82,733,000 
21,460,000 

4,630,000 
1,011,000 

48,523 
6,363 

63,779 

Quarter ended 
30th ]1111c, 1956 

94,703 
l00,560 
317,626 

4,313,170 
1,113,542 

*82,673,000 
* 21,402,000 

4,092,000 
887,000 

49,495 
6,559 

63,235 

<Ju,ll'tcr mdcd 
3otli Sept., 195" 

128,810 
105,195 
383,949 

4,141,393 
I ,009,213 

87,313,000 
24,052,000 

5,653,000 
1,179,000 

48,195 
7,104 

60,793 

t\mem!cJ tigures. 



Isn't it time 

YOU 

had a cheque book 
? 

• 

MORE AND MORE people are opening current accounts at Lloyds 
Bank. There is no safer place for your money; and payment 
by cheque is quite the most convenient way of senling bills. 

Copies of" Banki11g for Btgi1111ers" art fruly atJailable at any of 011r branches. 

LLOYDS BANK 

Two New 

DEKATRONS 

20 k.c. single p ulse, counter cube with 

the universally a c knowledged 

"Dekatron" rel1ab11icy. 

A plug-in '4 k.c. selector-cube with 

access to all cathodes. 

For full pariiculars o( these new tubes, toeether 
with details o( o!her dekotrons, reference tubes. 
nabilizers, and rnuertnodes apply (or your 
copy o(" Cold-Cathode Tubes" to:-

ERICSSON TELEPHONES LIMITED . HEAD OFFICE: 22 LINCOLN'S INN FIELDS. LONDON, W.C.2 

WOlllCS: BEESTON (NOTTS) Tile: HOL. 6936 

( l tl 



number of telephone enquiries and to meet the 
flood of calls additional telephones were quickly 
installed in an emergcncv otticc at the Mansion 
House. All this happened on Lord Mayor's Day­
always an exceptionally busy time for communica­
tions at the Mansion House. 

In a personal letter to the Postmaster-General, 
Sir Cullum Welch expressed his appreciation and 
warm thanks t0 all the staff concerned for what he 
described as "remarkably fine work displaying a 
high level of efficicm:y". 

* * * 
Telegraph Developments.-An experiment has 
been made in streamlining the movement of 
telegrams in the Post Office Newcastle telegraph 
office. The phonogram and teleprinter operators 
have been brought together on opposite sides of a 
suite of positions and telegrams arc passed directly 
from one to the other. Circulation time and effort 
arc thereby reduced. A similar experiment, in 
which one telegraphist performs both functions, is 
in progress at Aldershot. 

* * * 
Great Overseas link.-" For half of my voyage 
radio relays provided by your stations can keep me 

in constant touch with home'', said the Duke of 
Edinburgh in a radio facsimile message from 
H.M.Y. Brit111111iu, steaming eastward through the 
Malay Straits, to /,odiac, staff magazine of Cable 
& Wireless, Ltd. 

H.R.H. added that one of the interesting aspects 
of his voyage was that he was having "a practical 
demonstration of the daily work of your great 
overseas link and can appreciate to the full the help 
of the relays at Nairobi, Colombo, Singapore, 
Sydney, Perth, Ascension and Barbados." 

* * * 

Telex Expansion.-Thc number of users more 
than doubled during 1956, ending the year at 
3,354. Nearly five million calls were recorded. 

* * * 

Change of Staff.-Miss K. F. A. i\kMinn, who 
has been Assistant Editor of the Jou ma! for nearly 
four years, has left to take up another post, on 
promotion, in Post Office Headquarters. She 
goes with our best wishes and our thanks for her 
devotion to the Joumal since the Spring of 1953. 
Miss K. Davis is now Assistant Editor. 

Editorial Board. F. I. Ray, C.B.E. (Chairman), Director of Inland Telecommunications; C. 0. Hurn, 
O.B.E., Deputy Regional Director, London Tclccommunications Region; H. R. Jones, Telecom­
munications Controller, Wales and Border Counties; A. Kemp, Assistant Secretary, Inland Tele­
communications Department; Col. D. McMillan, O.B.E., Director, External Telecommunications 
Executive; H. Williams, Staff Engineer, Engineering Department; Public Relations Department­
John L. Young (Editor); Miss K. F. A. McMinn. 

Regional Representatives. R. W. C. Alford, North Eastern Region; R. F. Bradburn, Wales and Border 
Counties; E. G. Conley, North Western Region; S. J. Giffen, Northern Ireland; N. V. Knight, Engineer­
in-Chief's Office; K. Ridehalgh, Home Counties Region; E. W. Sansom and C. R. Lane, London Tele­
�ommunications Region; H. Scarborough, Scotland; J. E. D. Stark, Midland Region; W. F. Westaway, 
South Western Region. 

Publication and Price. This Journal is published in November, February, May and August. Price r /6. 
The annual postal subscription rate is 6, 6 post free to any address at home or overseas. 

Copyright. Copyright of the contents of this Journal is reserved. Application for permission to reprint 
all or part of any article should be addressed to the Editor. 

Advertisements. No official responsibility is accepted for any of the private or trade advertisements 
included in this publication. Communications, advertisement copy, etc., should be addressed to Sawell 
& Sons Ltd., 4 Ludgate Circus, London, E.C.4. (Telephone: FLEet Street 4353.) 

Contributions. The Editorial Board will be glad to consider articles of general interest within the 
telecommunication field. No guarantee of publication can be given. The ideal length of such articles 
would be 750, 1,500 or 2,000 words. The views of contributors are not necessarily those of the Board 
or of the Department. 

Communications. Communications should be addressed to the Editor, Post Office Telecommunications 
Journal, Public Relations Department, Headquarters G.P.O., London, E.C. I. Telephone: HEAdquarters 
4345. Remittances should be made payable to "The Postmaster General" and should be crossed "&Co." 



SPECIALISED 

ELECTRICAL EQUIPMENT 

FOR WELDING 
SMALL PARTS 
Vertical movement of the upper elec­
trode allows accurate alignment of 
the work; electrode pressure Is variable 
without increasing foot pressure. 
The pilot initiating switch has a micro­
adjustment, and the electronic timer ensures 
accurate, high - speed repeat performance. The 
large capacity transformer is secondary tapped. 

AUTOMATIC PROTECTION 
MINIATURE 

CIRCUIT-BREAKER 
The S.12 CIRCUIT-BREAKER 

TYPE 5121 

If wide x 4i" high 

For power and light­
ing circuits up 

to 30 amps 250 v. 

Complete 
protection is 
afforded to 
three-phase 
and D.C. 
Motors up to 
25 H.P. at 660 
volts against 
sustained 
faults and 
short-circuits, 
while permit­
ting harmless 
temporary overloads 

Instantaneous 
short-cl rcuit 
and Thermal 

time-lag O/L releases. Neutral link. and high �tarting currents. 

Protects against 

Roting up to 40 Amps. 660 volts. 
Double and Triple·Pole. 

Breaking Current capacity 4700Amps. overload, short-circuit, no-volt, earth leakage. 

Tested at an Authorised Short-Circuit Testing Station 

;:t � .. ��!� �� ... 1""'11114111111:11111111H .. 1111:1111r .. • ti : r ' I� � J 4 ' ; ' [ ( GREAT BRITAIN) LIMITED r 
FARADAY WORKS · GREAT WEST ROAD · BRENTFORD · MIDDLESEX 

Telephone : EALING 1171-6. Te/e�roms: Siemensdyn, Brentford. Hounslow. 

BIRMINGHAM Tel : Midland 1081 ·CARDIFF· GLASGOW Tel: Central 1635 ·MANCHESTER Tel: Chorlton 1467 ·NEWCASTLE Tel: 18617 ·SHEFFIELD Tel: 61564 

Smtt's 569 
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this 

vital 
• 

service 

POLES LIMITED 

Tyburn Road, Erdington, Birmingham 24 

Telephone: Erdington 1616 

London Office : 

98, Park Lane, W.I 

Tel.: MAYfair 3074 



Au111111atic Crnnatin.!.! Plant 

Bespoke and Off the Peg 

\\ c ran �upply. rrnnomirall), -,lam lard typt>-.. of automatirall� , ontrnll\'d grnrratini:i: plant that fit 

man� of tho�c> joh ... in "hich n•liahilily and ronlinuil� of -..upply arr ('-..-..!'11lial-... Bui our forte i-.. 

tailor-made equipnw11t. izP-.. 1.4 t11 250 I... V \. Qualily '? S:l\·ill' Ro\\. \\'1' like the prohlc111� 

olhrr p<'oplr ca11·1 fi1. The mort' diflil'uh lhey an· lhr lw1t1·r ''r likl' lhrm. \\'r an-, in :;hort. 

�t1li11� 1'\fll'ri<·1wt> and hrai11-.. a-.. mut'h a ... grnernli11g plant. Au-..linlilr ... 1,111d-.. for an unl>rol...rn fhm 

of p1m1·r, nol Mllllr rigid pallrrn of i:i:rnrralor and dir,,d e11!!i11r on a ha ... r. \VhC're this ut11·r 

rrliahilit' of llw lHl\\Cr upply i-.. an r-..-..(•ntial our enginrer-.. are prepart•d to go an)"herc in tlH· 

"orld lo di ... ru ...... the be,.l mran ... of pro\'iding it. nd our n1·1·1ing team-.. 1,ill follow them lo gl'l 

the plant running. 

AUT OMATIC GENERATING PLANT 

Tailor-made by STONE-CHANCE LTD. 
(The Makers of Sumo Pumps & Stone-Chance Lighthouses) 

28 ST. JAMES'S SQUARE, LONDON, S.W.l TELEPHONE : TRAFALGAR 1954 
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cAaU 

POWER 

EQUIPMENT 
FOR 

District Offices and Showroom for London and Southern Counties : 

• BUSHBURY HOUSE', 57 BUCKINGHAM GATE, LONDON, S.W.I 

Telephone No.: VIC<orl• H8l l. 
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Cuift /or Gflefiatifity ... OXLEY SUB-MINIATURE 

TELECOMMUNICATION COMPONENTS 

+�o· ,: 
L-..: 't 

j 

P.T.F.E. "BARB" LEAD-THROUGH (TYPE 156) 

A new compact lead·throush. speedy 
to auemble, and or ouuundm1 
physical ch1racten1t1u 

PATENT APPLIED FOR. 

The polytotrafluorethylcnc bush, 
which 11 supplied with the heavily 
s1lver·plated bran barb partly 
inserted 11 positioned 1n a hole · 156• 
1n diameter. firmly press1n1 the 
barb throuih the assembly expands 
the P.T.F.E. bush on the far side of 
the chus1s and lockl 1t firmly in 
position. 

VOLTAGE )kV work1n1 voluie for 
bboruory use. 
I kV under trop1ul cond1t1ons. 

CAPACITY less than ·7S mm. F. 

TEMPERATURE SS C. to 200 C. 
RESISTANCE TO PULL on either 
direction 20 pounds. 

CHASSIS THICKNESS, recommended 
for I 16'. 

CHASSIS HOLE. ·I S6' diameter. 

Enqumes inv1ted for other 
d1m1ns1ons and type.s. 

AIR DIELECTRIC TRIMMER 
Type approved to RCL I 1 I 

Base •875 in. ·670 in. max. wtth (hons holes '125 1n. d11., ·4'37 in. 
apart. 

C•pamiu up to 70 pf in. ·007 on. iap and up to )0 pf in. ·OIS on. &•P 
Aceute dust cover optional. 

vii 

STAND OFF 
INSULATOR 

Type approved to RCL 111. 
Bue .. in. squue with fix1n1 holes 
for I 0 8.A. \ In. apart. 
Capac1t1u up to I) pf on. ·001 on. &•P 
and 8 pf on. ·011 on. &ap. 
Acetate dust cover opuonal. 

MINITRIMMER 

For 1,500 volts workinc. 
Over>ll heosht I' I In. 
Over chassis ·86 1n. 
Sliver-plated spill •)5 in. 
6 B.A hex.ion stud, 
chromium placed. 



20 Mc/s FREQUENCY MONITOR 

The Automatic Frequency Monicor (20 Mc s) 
is but one of o series of high grade monitors 
now in course of manufacture for the accur­
ate measurement of frequency. 

Employing hard valve techniques chroughouc, 
le will measure any frequency in che range 
JO c/s to 20 Mc/s to an accuracy within 
-::: I port in JO'. 

The result. in decimal notation, Is presented 
on eight panel mounted meters each scaled 
from 0 to 9 and the unknown frequency is 
automatically remeasured every few seconds. 

This new equipment presents a considerable 
advance In frequency measuring techniques 
and apart from normal laboratory applica­
tions, is ideally suited for Incorporation in 
production testing routines. 

Full technical information on this and other 
frequency measuring equipment is available 
on request. 

CINEMA TELEVISION LTD 

SALES AND SERVICING AGENTS: 

Hawnc. & Co. led .• S9 Moor St i1rm1n1ham, 4 

co"'•HT WITHIN YHf 

WORSLEY BRIDGE ROAD 

Atkins, Robertson & Whiteford Ltd •• lndustnal Estate, Thornhebank, Glasgow 

F. C. Robinson & Pariners Ltd., 12.l Seymour Grove, Old Trafford. Manchuter, 16 

viii 

OttCiANISATIOH 

LONDON S.E.26 

HITHER GREEN 4600 



TO TllE H"tllll.;IJ 

Telecommunications 

Equipment. • • 

TELEPHONE EQUIPMENT FOR NETWORKS OF 
ANY SIZE 
for Luri:e Areas: Main Automatic Exchanges. Satellite 
Exchanges. Director and Register Translator Systems. 
Trun!< 1-:.xchangcs Autom;11ic and Manual. Subscriber 
Trun� Dialling Equipment. Multi-Metering Equipment. 
Manual E\chan1:es. 
For Rural Areas': Rural Automatic Exchanges (R.A.X.}. 
Unit Automatic Exchanges (U.A.X.J. Country Satellite 
[,chan!.WS (C.S.X.). 
Prhate E:-.chani:cs: Private Automatic Exchanges(P.A.X.) 
Private Automatic Brandi Exchanges (P.A.B.X.). Private 
Manual Brunch E.xchangc; (P.M.B.X.). Special Services 
ror Private Exchange Users. 
Subscribers Apparatu�: Telephone Instruments and Ac­
cessories. Loudspeaking Telephones. Pre s Buuon In­
tercommunication Telephones. Key Calling Telephones. 
l\li'>cellaneou., E<1uipme111: Switchboard Lamps (Hiv:1c 
Ltd.). '"Atmite.. on-Linear Resistors. Capacitors and 
Re,istors. Relays and Uni electors. Electronic drum 
;1oragc, translation and data processing equipment. 

SIGNALLING EQUIPMENT FOR TELEPHONE 
SYSTEMS 
One V.F. ;tnd Two V.F. systems of Signalling and Dialling. 
1000 20 . 500 20 c s  Signalling Equipment. 50 c s  Sig­
nalling and Dialling Equipment. 

LINE TRANSMISSION EQUIPMENT 
Coaxial Systems for Telephone and Television Trans­
mission. 1 2 -60 Channel C:1blc Systems. 1-12 Channel 
Open Wire Systems. "Shon-Haul'" Cable and Open Wire 
Sy,tcms. Transportable Four Channel Sy�tems. Bro;1d­
Ca'>t Programme Channel Systems. Voice Frequency 
Repeater�. Filter Units. Matching and Protection 
L:quirmenl. Compandors. Secrecy Equipment. Testing 
Equipment. Loading Coils. Quart7 Crystals. Electronic 
Valves, Cold Cathode Tubes, etc. (Hivac Ltd.). 

RADIO EQUIPME?H 
\.lulti-Ctmnncl System;: •V.H.F. Systems. *U.H.F. and 
Microwave System5 for Telephone and Television Trans­
mis5ion. Telephone. Telegraph and Bro:1dcast Channelling 
l:quipm�nt. 

\I T01'1 \TU' TELE .. UONE 

•111 association with Marconi's Wirelc5s Telegraph Co. 
Ltd. 
Single Channel Systems: V.H.F. Systems for Linc Tele­
phone Net"orks. V.H.F. System5 for Land and Marine 
Mobile etworks. 
Frequency Shift Tclcgra11h Ec1uipment: Receiver :111d 
Transmitter Keying Adaptors. Pilot Carrier arrow 
Shift Systems. Survey Equipment. Aerial SyMcms. 
Testing Equipm�nt. 
Telegraph Equipment: Teleprinter Automatic Switching 
Systems. Multi-Channel Carrier Telegraph Systems. 
Multi-Clrnnncl Voice J-requency Telegraph Systems. 
Speech plus Telegraph Systems. Electronic Regenerative 
Repeaters. Electronic Telcrrinter Transmitter Dis-
tributors. Automatic Number-Sending and Tape-
Reading Equipment. Testing fa1uipment. 

REMOTE CONTROL SYSTEMS 
Su pen isory Remote Control and Indication Equipment, 
with Tclemcterin� for: Electricity Generation Transmis­
sion and Distribution Networks. Gas Distribution 

etworks. Oil Distribution Networks. Electric Rail­
way,, 
Po"cr Linc Carrier Equipment for: Telephone Com­
munication. Signalling. Power Network Protection. 

SPECIAL SIGNALLING SYSTEMS 
Mining Telephones and Switchboard , Mine Shafi Sig­
nalling EC1uipmcnt. Mine Haulage Signalling Equipment 
(certified for use in Coal Mines). Special Equipment for 
use in other Gaseous Atmospheres. " Electro-M:uic" 
Vehicle-Actuated Road Traffic Sip.nals for: Simple and 
Complex Intersections. Interlinked Systems. Pedestrian 
Cros>ings. 
Sound Rcproduct ion Equipment. 

& El_..Ef'TRlf� f 'O. (,.TD. 

~ 
·1 F:l.EC'OMMU ICATIO ENGi EERS ANO CO SULTA TS 

Strowger House. Arundel Street, London, W.C.2 Tel: TEMple Bar 9262 Cable5: STROWGEREX 

LO DO Strowgcr Works, Liverpool 7 Tel: Stoneycroft 4830 Cables: STROWGER LIVERPOOL 
ATt653-A23 
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RELAYS 
HERMETICALLY SEALED 

"Series 595H" ls a hermetic­
ally sealed version of our 
series 595 Relay, which is 
already well known to the 
aircraft industry. The arma­
ture design reduces the 
effects of shock, vibration 
and acceleration; a spring 
type armature hinge elim­
i n .ates backlash, friction 
and risk of displacement. 

COIL: 
In all standard voltages up 
to 110 V, D.C. Working 
range between plus 10% 
and minus 20% of rating. 

CONTACT COMBINA­
TIONS: Up to 2 pole 
changeover. 

BASE: 
International octal. 

WEIGHT: 3t ozs. 

DIMENSIONS: 
Diameter-I U • overall. 
Height--21" overall. 

I.ES 
TELEPHONE. 

SERIES 59SH 

MAGNET WIRES, ENAMELLED AND IN EVERY VARIETY 

COVERING. STRANDS AND BRAIDS· 

L.P.S. ELECTRICAL CO. LTD. 
122, DRURY LANE, LONDON, W.C.2 

Telephone: COVent Garden 3231 (8 lines) 'Grams:· Engineyor, Phone, London 
Worka : St. Leonard...,n-Sea. Telephone: Hutlnp 7061 



PRIVATE AuroMATIC BRANCH EXCHANGE No.95 
Modern business concerns rely on efficient staff communications and ready contact 
with customers. Capable of serving from fifty to several hundred internal 
extensions and all necessary public exchange lines, tie lines, etc., Siemens Brothers 
P.A.B.X. No.95 System comforms to the stringent requirements of the British 
Post Office for P.A.B.X. Service and is directly equivalent to the approved 

B.P.O. P.A.B.X. Type No. 3. 

A cord-type manual switchboard of 
modern design provides the essential 
assistance functions, and may range 
from a single position to a large suite 
of positions in accordance with re­
quirements. 

Automatic call switching is achieved 
by means of bimotional selectors, 
uniselectors and relays of current 
standard types, the switching equip­
ment being mounted in the same 
manner as public exchange equip­
ment. 

The system is efficient, simple and reliable and provides the 
trouble-free serv�ce so essential in commerce and industry 

SIEMENS BROTHERS & CO. LIMITED 

WOOLWICH, LONDON, S.E.18 
Telephone: Woolwich 2520 

Member of A.E.I. Group of Companies 



ALL-POWER 
REGULATED POWER SUPPLIES 

SERIES SOO 

A wide range of standard units 

designed for the highest possible 

performance and overall efficiency 

is now in steady production. 

Data and further information on 

request. 

ALL-POWER TRANSFORMERS LTD., CHERTSEY ROAD, BYFLEET, SURREY 
Tel.: BYFLEET 3224/S 

o( HACKBRIDGE 

Cables to forge the 

vital links o( 

Telephone, Power and 

Lighung in all 

parts o( the world 

ltJtCll RR I DG E 
I _ 

,., Anoclaoon with 

vo.6/e Com,.oony /1mtled° BRYCE ELECTRIC CONST�ucT10N co 1 TD 

KELVIN WORKS • HACKBRIDGE • SURREY 
TELEPHONE: WALLINGTON 2601 

BRANCHES AT BIRMINGHAM. BRISTOL, CAROIF.F!. MANCHESTER, NEWCASTLE. SHEffl[LD 
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Perfection in 

Miniature 

COLD CATHODE TUBES 
for 

TELECOMMUNICATIONS 

ontinuing development in the field 

of cold cathode tube enable Hivac to 

offer a range of cold cathode diode:. 

and triode of improved characterbtic 

and of very mall dimen ion\ uitable 

for performing the complex counting 

and \\itching operation� required by 

modern electronic equipment in the 

field of Telecommunication . 

STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP, MIDDLESEX 
Telephone : Ru1sl1p 3366 

VALVI: BRITISH� MADE 

A" Advtrti11m1111 of Atriolitt ltd. Htad Ollie. a•ul Cab/1 Divi1ion Ca11/1 IVorlu; Srolybrii/�<, Chtthirt 
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BROOKES 

Cu;s-� 
AT every stage, from the raw material 

to final testing, we work to exacting 

Standards and close tolerances, re­

sulting in dependable accuracy in 

the finished product. Br o okes 

Crystals are available as units with a 

variety of bases and in a wide range 

of frequencies. 

mean DEPENDABLE Frequency control 

Quartz <ryitals for Ultrasoni<S are allO 
available, of any ohope and size <ul aod 
crouod prttisoty to 1pe<i6ca1ion and coated if 
required •itb Gold, ilver or Aluminium, etc. 

11/ustrat<d above are (/tft) Type G2 
Crystal Unit, Frequency 62 kc/s: 
(right) Type GI Crystal Unit. Fre· 
quency IOOkr/1 • 

• 
Brookes Crystals Ltd 
Supphtrs to Ministty of Supply, Home Office, 88C, ole. 

111/ llJ TRAFALGAR RD., LONDON, S.E.10 

Tel. Gl\Eonwich 1828. Croms: Xtal1G....,n, London 

MODEL 1101 

For conversion of Morse code or cable code perfo· 

rated tape to S-unot signals or S-unot perforated 

tape at teleprinter speed. 

Dimensions: ll' x l I' x IO 

Righi 
Typ• GI 
Frrq�ncy range: 
8().110.9 kc/1 

Right 
Type Ml 
Frtqutnc')' ran.gt.· 
8-20 Mr/1 

S-UNIT TO MORSE · MODEL 1106 

for conversion of S-un1t perforated tape 

to Morse code or cable code perforated tape, 

at the rate of 650 characters per minute. 

Dimensions: 

l6' x 11 x 11-

GREAT NORTHERN TELEGRAPH WORKS 
DIVISION OF THE GREAT NORTHERN TELEGRAPH CO. LTD. 

<. SYDHAVNS PLADS COPENHAGEN SV, DENMARK LONDON OFFICE S, ST HELEN'S PLACE LONDON EC ) 
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TELECOMMUNICATIONS 

TERRITO R Y  

WESTERN 

A USTRALIA 

SOUTH fj 
AUSTRALIA 

� SUPERVISORY CONTROL SYSTEMS 

� Nomct(•r•ltn1lttd1cotd&1Hn: 1t11H11er,.,.� 

¢ POWER·LINE CARRIER SYSTEMS 

t(,,) Homt t( odrnlnlUrollon IMlcotff di�• : EUCTRJCITY 
•\... Nu'fthr o( cJrc11IU wud. COMMISSION. 

IT'S A SMALL WORLD • • • . 

G.E.C. telecommunication systems bridge the 
seas, span deserts, level mountain ranges. 

If you want a private intercommunication 
system from 5 lines upwards, or are planning a 

complete national network, let G.E.C. engineers 

advise you. 

QUEENSLAND 

THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 
TELEPHONE, II A 0 I 0 & TELEVISION W 0 II KS COVENTRY ENGLAND 

THa POST OPFICll: TKLCCOWMUNICATtONS JOURNAL II PRl,.,TKO PO� Sl.Jif. STATIONERY OP1'1C• BY �RQUODALK &: CO. LTD., ST. THOMAS ITA•&T1 
LOM'OOM, •••• 1. A.HD u PUaUl.11.&D QUilll.JU.Y ,. MOVIM8KR, PKBRUARV, ll4Y A.MD AUOWT •Y a.x. PO&TILUTSA Q&K&LU. AT TB& POtT orrtca 

RKADQUARTl.U1 LO!'DOM, LC.I. 



New channelling and specification standards 

for mobile radio are being introduced in the 

United Kingdom and many parts of the 

world. The "Ranger", Pye's latest V.H.F. 

mobile, has been designed to anticipate these 

and will, in fact, meet specifications for the 

next ten years. The Pye "Ranger" therefore 
combines superlative performance with tho 

maximum technical life. No matter what your 

channelling requirements the Pye "Ranger" 

will meet them. 

�·� 
Telecommunications 

CAMBRIDGE � ENGLAND 

V.H.F. MOBILE 

3 amplitude modulated versions are available 
W = 100 Kc/s. channelling for aeronautical and multicarrier 

schemes 

N =60 Kc/s., 50 Kc/s. or 40 Kc/s. channelling. 
YN=30 Kc/s., 25 Kc/s. or 20 Kc/s channelling. 

The Ranger hos been designed to meet the fol/owing 
leading specifications. 

U.S. Federal Communications Commission 
Canadian R.E.T.M.A. 

Canadian Dept. of Transport 

British G.P.O. existing and proposed speclflcatlons 

Pye Corpol"liion of America, 
270, Park Avenue, 8uildin1 A, 

New York 17, N.Y., U.S.A. 
Pye Radio & Television (Pty.) Ltd. Pye Pty. Lid., 

Melbourne, Australia. 

Pye Lid. 
Auckland, C.I., New Zul1nd 

Pt• Limited, Tucuman 829, 
Buenos Ai�H, Ar11ntin1. 

Johanntsbur1, South Africa. 

Pye Canida Ltd., 82, Norihl1ne Ro•d, Messrs. Telecommunlcaiions, 
Toronto, Canada. Jome11own Rood, Finilu, Co. Dublin. 

Pye limited, Mexico City. 

Pye (Fnnte) S.A. 
29 Rue Cambon, Paris 1er 

PYE LIMITED • • CAMBRIDGE • • ENGLAND 
Phone: Teversham 3131 Cables : Pyetelecom, Cambridge 
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