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Electrical Communication: 1940-1945 
War Years' Review-Part I 

Editor's Note: This account of war activities of I. T. & T. associate companies, primarily because 
of its length, will be presented serially. This first installment describes contributions of Standard Tele
phones & Cables, Ltd., London, and Standard Telephones & Cables Pty. Ltd., Sydney. 

STANDARD TELEPHONES AND CABLES, LTD., LONDON, ENGLAND 

EVEN at this distance from the conclusion 
of hostilities, it is impossible to set down 

the whole story of the war activities of 
Standard Telephones and Cables, Ltd. These 
activities in many cases were so intimately inter
woven with those of the Fighting Services that 
anything approaching a detailed review would 
be precluded for security reasons. For the pres
ent, therefore, the picture can only be sketched 
in the most general terms. It is hoped, neverthe
less, that some idea may be gathered of the 
magnitude of the effort, even though the full 
technical details remain unpublished. 

As telecommunications are perhaps even more 
necessary to the successful conduct of war than 
to peacetime economy, and as many of the pre
existing communications systems and much 
equipment were in regular production for normal 
purposes, the outbreak of the war did not entail 
any radical change in the general character of 
these products, but it did increase enormously 
the demand for them. As the war progressed, the 
Company was inevitably concerned with, and 
played an important part in, many quite spec
tacular developments which can only be hinted 
at even now. 

The communication needs of the Navy, Army, 
and Air Force, to say nothing of the merchant 
navy and the civil defence organizations, created 
a tremendously increased demand for every type 
of telecommunication equipment. Thus, an 
unprecedented expansion of manufacturing facil
ities was essential, and the position was further 
complicated by the necessity of dispersing these 
manufacturing activities to minimize the effects 
of heavy bombardment from the air. The peak 
of this effort saw the Company, with more than 
25,000 employees in 5 1  different plants scattered 
throughout the country, all turning out in vast 

3 

quantities the equipment and materials so vitally 
necessary for the Fighting Services. 

Radar Communications Network 

A great deal has been and will be written 
about the spectacular development of radar in 
its many aspects. Standard Telephones & Cables 
was prominently associated in many of these 
applications; but sight must not be lost of the 
fact that the value of radar would have been very 
limited if there had not been associated with it a 
first-class communications network to pass back 
the radar information and to pass forward the 
instructions to cope with the rapidly changing 
operational situations. 

From the immediately prewar period, when a 
nuclear system of coastal radar warning stations 
was being set up as part of the defence of the 
British Isles against air attack, the extensive 
telephone and telegraph network required for its 
efficient operation was also being planned by 
the British Post Office and carried out largely by 
Standard Telephones & Cables. During both the 
defensive and the offensive phases of the war, 
this network played a vital role: before the war 
ended, it was more than four times as big as the 
entire civil network existing on the outbreak of 
hostilities. 

For the building of this service, not only was 
an enormous quantity of carrier telegraph equip
ment required, but the necessary circuits also 
had to be widely extended by the installation 
of carrier-on-cable and coaxial-cable telephone 
circuits. All the cable and the equipment for the 
carrier telephone and coaxial circuits was sup
plied from S.T.C. factories in addition to the 
carrier telegraph equipment for the defence net
work itself. 

Progress of the war revealed the need for 

www.americanradiohistory.com

www.americanradiohistory.com
frank
Rectangle



4 E L E C T R I C A L  C O M M U N I C A T I O N  

portable carrier telephone equipment of various 
types and 3-channel open-wire carrier equipment 
on a vast scale. Then the manufacture of port
able carrier and repeater equipment for military 
line communication work, involving many new 
techniques mainly developed by S.T.C., placed 
further heavy loads on the Company's produc
tive resources, which its factories handled to the 
extent of 75 percent of the entire requirements 
of the Services. 
Submarine Cable 

The landing in Normandy and the subsequent 
operations on the European Continent necessi
tated the provision of equipment to operate a 
submarine cable across the English Channel. 
The cable link between England and France, 
severed since the Dunkirk evacuation, was re
placed by a cable laid by British Post Office 
engineers between Southbourne and Longues (a 
distance of approximately iOS nautical miles) . 
The length of the cable necessitated the use of 
two cable-laying vessels which, despite most un
favourable weather and other conditions, com
pleted the hazardous operation without inter
ference from the enemy. In preparation for 
this vital link, S.T.C. engineers, in cooperation 
with the British Post Office, had installed ter
minal equipment at several probable points 

of departure along the south coast of England. 
The first cable was in operation on the Nor

mandy beaches by D +4 Day, providing one 
physical voice circuit and a two-way teleprinter 
circuit. Three days later, four telephone chan
nels had been established on it. 

As the advance proceeded, additional Anglo
Continental circuits were needed, and eight more 
submarine cables were laid across the Straits 
of Dover. 

Similarly, in the Middle and Far East opera
tions, permanent equipment was installed by 
S.T.C. engineers in co-operation with Army 
personnel, a typical example being the establish
ment of communication over 3-channel carrier 
telephone systems between Tripoli and Baghdad 
within eight days of the fall of Tripoli. 
Locating Enemy Guns 

One of the interesting wartime applications of 
carrier telephone technique was in locating the 
positions of enemy guns. When the war began, 
the basic method used was the same as in 1914-
1918.  The fundamental problem of detecting and 
recording the wave form of a sound wave of 
very low frequency and very small amplitude 
still existed, but the additional factors of trans
port and maintenance arose with the change from 
static to mobile warfare. Jn the earlier war, the 

detecting stations 
were connected with 
headquarters, where 
the oscillograph re
corder was installed, 
by field cables. A 
cable pair, separate 
from . that used for 
the microphone pick
up, was required for 
communication with 
headquarters and for 
transmission of the 
signal which started 
the oscillograph. 

One of th.e .le.ss spectawlar S.T.C. w�r activities was the manufacture of telephone 
p.nfJ. power cables in µnpr{!cedf!nted �uantities, 

· 

The proposal that 
carrier telephone tech
nique might be em
ployed , first came 
from Major F. F. Ful
ton of the Canadian 
Military Headquar-
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ters in England. He suggested that, if the micro
phone signals were modulated into a band of 
frequencies above the audio-frequency telephone 
range and several such bands employed, it 
would be possible to use one telephone pair as an 
omnibus circuit for the observers' telephones and 
to carry as well several sets of microphone signals. 
Standard Telephones & Cables designed and 
made an equipment in which the microphone 
bridges at the observation posts were supplied 
with current from a number of oscillators of 
different carrier frequencies, each post having a 
special low-pass filter fitted to a field telephone 
set enabling the user to talk on the line without 
affecting the sound record. At headquarters, 
detector circuits with selective filters were con
nected to the individual observer posts. The 
carrier system produced important savings, both 
in installation time and materials, and was used 
on a considerable scale. 

Location of the launching points of the V2 
projectiles was another sound-ranging achieve
ment, voice-frequency transmission being used 
instead of carrier, because of the great length of 
the base line as compared with sound ranging 
for ordinary field artillery. This in turn called for 
the use of communication channels on the ordi
nary civil network which was generally unsuit
able for carrier-frequency transmission. In less 
than a month the system was designed, supplied, 
installed, and tested. Within a few days of its 
completion the first rocket projectile fell in a 
London suburb, and the equipment correctly 
showed that it had been fired from W3.lcheren 
Island . The successful pin-pointing of the launch
ing sites by means of the single-channel equip
ment installed in England led to the development 
of multichannel equipment for operations on the 
Continent. These also were very effective in 
countering the attacks. 

For the Battle of the Atlantic, large quantities 
of special coils and filters for various types of 
submarine-detecting devices were designed and 
manufactured : they included specially screened 
coils and filters for use in harbour-defence ap
paratus, in which the presence of an object in a 
certain area upsets the balance of an alternating
current bridge. New dust-core coils were de
signed to replace existing air-core transformers. 

To the fight against the magnetic mine, S.T.C. 

British Army tank in one of the S.T. C. tropical test 
chambers. in one month, the equimlent of two years servi'.re 
under extreme conditions of heat and humidity such as are 
encountered in tropical climates may be simulated. 

contributed directly by producing cable for the 
so-called "degaussing" equipment, and indirectly 
by applying an electronic engine indicator (which 
it had marketed for many years) to the problem 
of damping out the high-speed torsional oscilla
tions produced by the Diesel motor-bus engines 
which were mounted in ships to provide the 
motive power for the electric generator supplying 
the demagnetising field. 
Radio 

\Vith the advent of war, radio broadcasting 
and communication services, both civil and 
military, had to be greatly augmented. The ex
pansion of these services necessitated the pro
vision of a great number of high-power trans
mitters to supplement those existing in 1939. 
In addition, similar equipments were needed by 
allied countries and provision had also to be 
made for transmitters to be rushed to the 
enemy-occupied countries as soon as they were 
liberated. 

The development, construction, and erection 
of high-power transmitters for the British_ Post 
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�Mobile marker-beacon equipment used with the Standard 
Beam Approach system showing interior of trailer before 
removal of marker-beacon huts. The transmitter and control 
unit are at the back of the trailer. 

Office, British Broadcasting Corporation, and 
Colonial and Foreign Administrations had been 
the main radio activity in peacetime, and the 
Company was, therefore, called on to supply a 
large number of these transmitters during the 
war. The programme was a formidable one in 
view of the limited engineering effort available. 
It was made possible by rationalisation and 
planning of the engineering work, by the ad
vanced Standard prewar technique which made 
radical design changes unnecessary ; and by the 
Company's existing unit-construction principle, 
which made possible the speediest development 
of new types of equipment by the selection and 
grouping of standardised units. 

Although the task involved was one of solid 
effort, rather than of major inventions such as 
were involved in the more spectacular aspects 
of radio, many of the equipments were new 
developments to �eet special needs; and over all 

there was the problem of finding and applying 
materials and components in place of products 
no longer obtainable. Distribution of these trans
mitters was over a wide area ; many were used in 
Great Britain, but considerable numbers were 
applied to war uses in such places as Malta, 
India, Angola, Iran, China, and in Belgium and 
Norway as soon as these countries were freed. 

An unusual application of high-power trans
mitting equipment was that of a 5-kilowatt low
frequency amplifier supplied to the National 
Physical Laboratory for making accelerated 
fatigue tests on air frames. 

Among new transmitters developed during the 
war was a 100-kilowatt high-frequency broad
cast transmitter having separate radio-frequency 
channels to permit rapid change of up to four 
working frequencies. This equipment was op
erated as a twin-channel transmitter sending 
out the same programme on two frequencies 
simultaneously with a total power output for the 
two channels of 130 kilowatts. Other develop
ments included 5-kilowatt high-frequency con
tinuously tunable telegraph sets, an entirely 
air-cooled 5-kilowatt medium-frequency broad
cast transmitter, and a 10-kilowatt medium
frequency continuous-wave and modulated
continuous-wave telegraph transmitter with 
high-power Class-B modulator for communica
tion with ships. 

The war prevented the shipment of a 125-
kilowatt low-frequency broadcast transmitter 
developed for Kaunas, Lithuania, so the equip
ment found useful employment in the European 
propaganda services. 

In their wartime applications, S.T.C. trans
mitters played a prominent part in such services 
as the exchange of Government and military 
messages over a wide area of the globe, the dis
semination of news and other programmes to 
many countries to combat enemy propaganda, 
the stimulation of morale in occupied countries, 
and the transmission of directions for sabotage 
and preparations for D-Day. The provision of 
entertainment to troops and civilians at a time 
when other forms of relaxation were drastically 
curtailed , and the linking of people at home 
with those in the combat zones through "eye
witness" commentaries by war correspondents 
were other useful activities. 
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Medium-Power Transmitters 

Large numbers of medium-power transmitters 
were needed for military communications, and, 
as this type of equipment represented a major 
peacetime activity, the Services found the Com
pany able to supply a good range of well-tried 
transmitters from stock or immediate manu
facture. As the war progressed, several new types 
were developed, and adaptive engineering served 
to modify some existing designs for special re
quirements. Many equipments were supplied 
for intercommunication between Royal Air 
Force stations, between ground and aircraft, 
ship and shore, and for piont-to-point services. 

A 3-kilowatt medium-frequency transmitter 
(similar to that which had been developed spe
cially for the "Queen Mary") designed primarily 
for continuous-wave and modulated-continuous
wave telegraphy but having emergency tele
phone facilities, was installed in the "Queen 
Elizabeth," and its notable operating flexibility 
and rapid frequency-change facilities led to its 
adoption as a standard equipment for shore 
stations throughout the Empire. 

A series of transmitters, which found wide 
application in war service, comprised medium
and high-frequency 

wire circuits-all by means of one twin-pair 
line. 

Another group of transmitters of universal 
application comprised general-purpose sets which, 
though simple to operate and economical in 
space requirements, gave performance and 
facilities previously associated only with equip
ment of higher power and grade. These trans
mitters provided telephone, continuous-wave, 
and modulated-continuous-wave telegraph serv
ices, gave a choice of 4 crystal-controlled spot 
frequencies, and also had a master-oscillator 
control with high resetting accuracy ; other fea
tures included break-in keying, automatic audio
frequency gain control, and built-in alternating
current power-supply gear using selenium recti
fiers. Their characteristics made them very 
suitable for mobile stations, and many were 
thus used. 

Prospects of enemy invasion after the Dun
kirk evacuation were such as to necessitate the 
provision of emergency means for giving instruc
tions to the public in case some of the British 
Broadcasting Corporation stations fell into 
enemy hands. To meet this contingency the 
Company was able to offer some 2.5-kilowatt 
medium-frequency equipments. The Government 

sets of 400 to 1 ,500 
watts output for te
lephony, continuous
wave, and modulat
ed-continuous-wave 
telegraphy. Notable 
features were: multi
ple circuits permitting 
instantaneous change 
among 6 preselected 
frequencies ; crystal 
and master-oscillator 
control; local and 
short-or long-distance 
remote control includ
ing starting and stop
ping, selection of fre
quency and of service, 
continuous-wave op
eration on full or 
reduced power, check
back, talking and 
keying, and order 

6600-volt power cable manufactured by S.T.C. u'!covered in the London "blitz" continued · 
in service. Sewage, gas, and water pipes nearby were all broken. 
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commandeered a number of motor coaches, which 
were driven to the S.T.C. factory, and, within 
an incredibly short time, emerged completely 
equipped as anti-invasion mobile radio stations. 
Each station comprised two coaches, one for the 
transmitter, the other for the power plant. All 
necessary auxiliaries were carried, including 95-
foot masts and erection gear for the antennae, 
and flexible cables for interconnecting the two 
vehicles. Sleeping accommodation for the crews 
was also provided. 

Another type of mobile station developed for 
'\var use was a compact medium- and medium
low-frequency pulse transmitter with master
oscillator control and high resetting accuracy, 
rapid frequency-change facilities, and built-in 
3-phase alternating-current power-supply appa
ratus. Thi.s was evolved primarily for a special 
direction-finding system, but a continuous-wave 
version of 2 .5-kilowatt rating formed a useful 
addition to the range of medium-power com
munication transmitters. Most of these sets were 
furnished as complete mobile installations. Some 
were used in lorries and trailers ; others were 
mounted in twin railroad containers on mobile 
platforms, the containers having detachable 
panels at one end so that they could be run 
together to form a single compartment when the 
station was set up. 

In addition S.T.C. manufactured several types 
of transmitters of Service design, notably a 
500-watt high-frequency telegraph transmitter 
for ground-to-air stations. Made on a quantity
production-line basis previously employed only 
for receivers and small apparatus, it was pro
duced rapidly in large quantities. 

Transmitters and Receiuers 

The Company ·was responsible for several 
types of complete mobile radio communication 
stations comprising transmitting and receiving 
installations \Vith all the necessary auxiliaries 
to enable them to function as self-contained 
units. They were arranged in transportable form 
for ease of carriage and rapid erection in the field, 
or fitted in vehicles for use on the move or for 
opening up communication quickly on arrival 
at a new destination. 

An interesting example was a station shipped 
to Norway in 1940 to provide a high-speed 

telegraph service \Vith Great Britain. This sta
tion was planned to fit into 4 sectional wooden 
huts and was despatched, except for bulky 
elements, in special containers with the British 
Norwegian Expeditionary Force. When this 
Force was withdrawn, part of the station, includ
ing the transmitter, was brought back to Britain 
where, despite the adventures and rough hand
ling it had undergone, it was found to work satis
factorily and was reinstalled at a Royal Air 
Force station. 

Another mobile project was the planning and 
provision of complete radio stations to form 
telephone links over distances up to 100 miles 
with one or both stations on the move. A number 
of these stations were sent to India to provide 
communication between Army headquarters and 
mobile columns. 

For Royal Air Force-Army co-operation, a 
type of station was developed for communica
tion between points on the ground and between 
ground and aircraft. it proved particularly useful 
where new airfields were under construction as 
the tenders housing their main and remote
con trol features could be parked at considerable 
distances from each other, and at points suited 
to the ground layout and the working conditions 
in force. 

To meet certain Naval requirements, a num
ber of mobile stations (400-watt telephone/tele
graph transmitter and "all-wave" receiver) were 
provided in the form of 4 small waterproof cabins 
mounted on two-wheeled chassis for ease in tow
ing on land and stowage in ships. With a trained 
crew, a complete station could be set up within 
10 minutes of arrival on site. 

Transmitting and receiving telephoneitele
graph equipment for use in tank warfare was an 
important Army requirement. Simplicity of 
operation, compactness, and the problems of 
robustness and mountings to withstand the 
severe vibration and shocks experienced in a 
tank under battle conditions were satisfactorily 
met in a set which was produced in time for 
use m the Libyan Desert campaigns and in 
India. 

General Communication Receivers 

The Company's  war effort on radio receivers 
was mainly devoted to sets forming part of 
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complete communi
cation equipments 
for aircraft, tanks, 
etc., and to  thO:se 
for special systems 
such as Standard 
Beam Approac h .  
Among sets supplied 
for war service were 
a simple 3-valve 
high-frequency re
ceiver for trawlers 
and other small craft, 

an "all-wave" version 
for ships and small 
land stations, and 
two high-grade super
heterodynes operating 
on high and medium 
frequencies supp lied 
for large ships. 

Remains of a building at North Woolwich after an air raid in which 
valuable machinery was destroyed. 

Automatic Distress Signal 

A device for automatically recording distress 
signals from ships under conditions of heavy 
traffic and interference, was a normal peacetime 
requirement. The war naturally brought in
creased demands for the distress-signal receiver 
(auto alarm) which this Company made for its 
associate, the International Marine Radio Com
pany. As the mechanisms used in this device 
were unobtainable during the war, a new equip
ment was developed which was greatly superior 
to the original. Some idea of its effectiveness can 
be gathered from the fact that signals were satis
factorily received under official test conditions 
with three sets of interfering telegraph signals 
plus artificial atmospherics simultaneously super
imposed on the alarm signal. 

Ground Direction Finders 

Wartime activity in the direction-finding field 
largely took the form of developing a new tech
nique for automatic direction finders, especially 
those with cathode-ray indication ; this technique 
was applied to airborne and ground radio com
passes and to medium, high and very high 
frequencies. The results are well exemplified in 
the automatic radio direction finder which in
stantaneously and automatically indicates the 

bearing of any transmission received. I ts first 
war application was to aircraft carriers, in which 
it enabled the courses of aircraft to be followed 
easily, thus facilitating the control of their move
ments. I t  was also valuable in guiding aircraft to 
the carrier, normally a difficult task, especially in 
conditions of bad visibility. In service the air
craft-carrier type of radio compass is tuned to 
the channel in use, and each time an aircraft 
transmits, a spot of light in the centre of the 
fluorescent screen of the cathode-ray indicator 
changes to a line. The direction of this line, 
relative to a scale surrounding the screen, indi
cates the aircraft's bearing in relation to the 
fore-and-aft line of the carrier. A second scale, 
controlled by the ship's gyrocompass, enables 
bearings to be read relative to true north as well 
as, or instead of, relative to the ship's head. The 
equipment is free from "sense ambiguity," i.e., 
only one reading is shown by the indicator. 
Other applications of this equipment are for 
noting the bearing of an airplane in distress so 
that rescue parties can be directed to the point 
of descent with improved accuracy, and for 
keeping track of a number of aircraft around a 
busy landing field. 

Special ground direction finders using Adcock
type antenna systems for long-range bearings 
and operating over an unusually wide frequency 
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range were also developed and installed, and 
proved useful in helping to determine the prob
able area of attack by enemy aircraft. 

Airborne Communication Equipment 

One of the most notable advances in technique 
and new developments was in the field of air
borne communication equipment. Included in 
this category were aircraft transmitting and 
receiving installations for communication between 
airplane and airplane, and between airplane and 
ground, for telephone, telegraph, or both, and 
working on the medium-, high-, or very-high
frequency bands according to the needs of the 
services concerned. 

Before the war, the Company had evolved a 
revolutionary solution to the special problems of 
radio for fast single-seat fighter aircraft, and it 
was on the basis of this high-frequency set that 
a very-high-frequency set with the same charac
teristic features was developed. 

An innovation developed for Naval recon
naissance aircraft gave a certainty of communica
tion previously attainable only by crystal con
trol, but more flexible in regard to operating 
channels. Both transmitter and receiver had a 
high degree of frequency stability and could be 

quickly and accurately set for any frequency 
within their range without the use of wavemeters. 
Another feature was all-electric remote control 
of all operations (including receiver trimming) 
except change of frequency which normally was 
made only on the ground. These operating 
facilities were made possible by temperature
compensated inductance-tuned oscillators ; by 
ganged tuned circuits associated with large dials 
with spiral scales giving high calibration and 
resetting accuracies, and marked directly in 
frequencies ; and by the use of the "Miller" effect 
for remotely trimming the beating oscillator of 
the receiver. 

A special set developed for torpedo-bombers 
provided virtually "house-phone" contact among 
the aircraft of a squadron over distances up to 
15 miles and among members of the crew in each 
aircraft. This equipment was exceptionally 
simple to operate, and its stowage was facilitated 
by grouping all high-frequency circuits for trans
mitter and receiver into one unit, accessible in 
flight, and all intermediate-frequency, low-fre
quency, and power-supply apparatus into a 
second unit, access to which was necessary only 
for maintenance. 

Among other interesting sets developed were a 
combined medium- and high-frequency tele-

phone/telegraph equip
ment giving long-dis
tance telegraph com
munication for recon -
naissance duties and 
shorter-distance tele
phone contact for anti
submarine and other 
operations ; and a high
frequency telephone 
set for co-opera tion 
between aircraft and 
surface vessels on anti
submarine activities. 

North Woolwich fact�ry after a flying-bomb incident in 1944. The man is standing on a 
surface shelter which was undamaged except for the blocking of escape exits by debris. 

New operational re
quirements led to the 
development of equip
ment working on the 
very-high-frequency 
band and having ad
ditional intercommuni
cation facilities. The 
new "miniaturisation" 
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technique, which greatly reduced the size and 
weight of equipments, was employed in the 
production of two sets ; one for intercom
munication, and one for very-high-frequency 
radiotelephony, having 4 crystal-controlled oper
ating channels with instantaneous selection. 

Standard Beam Approach 

As is well known, the "Standard" beam ap
proach system was in use by civil and military 
flying organisations some time before the war, 
so that on the outbreak of hostilities it con
tinued to perform its normal service, but under 
far more exacting conditions which led to de
velopments greatly extending its usefulness and 
reliability. As originally planned, the system 
was intended to indicate the correct path of 
descent to an aircraft preparing to land, as well 
as to guide it in the correct line of approach. 
In addition to the "left-right" scale and pointer, 
the visual indicator in the aircraft had a vertical 
scale and pointer. By noting the reading on the 
vertical scale at the start of the glide, and by 
maintaining a constant reading on the indicator, 
the pilot was able to select a suitable path of 
descent. 

With this glide-path system, the line to be 
followed by the pilot necessitated a steep descent 
angle at the beginning of the glide. A straight
line glide path became essential on the introduc
tion of aircraft of high wing loading, so the 
"Standard" glide-path system, separate from 
the "Standard" beam approach, was developed 
to supplement in the vertical plane the guidance 
given in the horizontal plane by the existing 
system. 

In its normal application "Standard" beam 
approach is a relatively short-range system, but 
the development of "Track Guides" enabled it 
to be applied also to long-distance navigation. 
On busy traffic routes a chain of course beacons 
gives the aircraft continuous guidance from one 
terminal to another, and marker beacons indi
cate when a pilot should disregard one beacon 
and pick up another, changing his course ac
cordingly. Collision between aircraft flying in 
opposite directions is avoided by flying them on 
opposite edges of the beams. 

Very-High-Frequency Homing Unit 

Based on the Company's direction-finding 
technique was the Very-High-Frequency Homing 
Unit which enabled an aircraft to rendezvous a 
man on the ground with great accuracy. This 
apparatus, used with a simple receiver in the 
aircraft, made it possible for an airplane to 
identify and fly right over a small portable trans
mitter at a prearranged rendezvous. The ground 
transmitter could be "picked-up" at a distance 
of 50 miles, and supplies could be dropped or a 
landing made within 200 yards of it. 

Among its numerous operational applications 
may be mentioned guidance for the dropping 
of weapons and food for the "underground" 
movement in France, the supplying of Marshal 
Tito's army, and the evacuation of wounded 
from the Balkans. 

Radar Equipments 

In the development and manufacture of radar 
devices, Standard Telephones and Cables natur
ally played an important part. Some of these 
activities can only be indicated in the barest 
outline at present, but an idea of their importance 
and effectiveness may be gained from the follow
ing brief notes. 

Outstanding on the production side was the 
manufacture of mobile cabin-mounted equip
ments for the accurate direction of antiaircraft 
gunfire. Used in conjunction with the predictor, 
they indicated the bearing, range, and elevation 
of aircraft. A high rate of output of this vital 
defence aid was facilitated by pretesting the 
various sections before finally assembly, a prac
tice common in the mass-production of domestic 
radio receivers but not previously employed on 
high-power transmitting gear. Factory tests and 
calibration of these equipments included the 
launching of a balloon with a metal "tail, "  the 
balloon being "followed" by means of a tele
scope mounted in the equipment and aligned 
with its dials ; comparison between the visual 
and radar readings checked the accuracy of the 
latter. 

Other forms of radar equipments included in
stallations around the coast of Britain as long
range wide-scanning devices for giving early 
warning of the approach and direction of flight 
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of aircraft, and equipments to give warning of 
the proximity of low-flying aircraft. 

The necessity of verifying whether aircraft 
flying in a given area were hostile or friendly was 
met by the development of the Interrogator, 
pulses transmitted from which triggered response 
apparatus on our own aircraft, so that the return 
signal indicated in code whether the aircraft was 
friendly or not. This return signal was super
imposed on the gun-laying equipment mentioned 
above, thus giving instantaneous indication of 
the aircraft being "tracked."  

The radar installations fitted to all British 
ships of the line played a vital part in naval 
affairs, and, early in the war, a new valve was 
developed by S.T.C. which suggested among 
other applications the possibility of an amplifier 
to improve the range of radar equipment. A 
feature of the new amplifier was that the valve, 
with its associated circuit elements, was ar
ranged as an integral subunit which in the event 
of valve failure could be quickly removed from 
the main unit and replaced. 

Blind Bombing 

"Blind bombing" of targets which were in
visible due to mist, cloud, or successful conceal
ment, was made not only possible but highly 
accurate by a device developed and produced 
by the Company. It was a system of radio 
guidance whereby two equipments on the ground 
some distance apart, operated jointly to guide 
aircraft along a pre-determined route passing 
over the chosen target ,  watched their move
ment, and indicated to the crew the precise 
moment for the release of bombs. Of the many 
ingenious devices incorporated in the system, 
mention may be made of the "memory" feature ; 
if due to ether conditions, transmitter failure, or 
other causes, signals were no longer received from 
the aircraft, the ground equipment continued to 
register the airplane's progress on the assumption 
that it was continuing on its last-known course 
and its last-known speed ; the "release bombs" 
signal was made at the appropriate time. But if, 
or '\vhen, the aircraft resumed transmission the 
"memory" reading was automatically wiped 
out and the equipment continued to register 
according to the current transmissions from the 

aircraft. The mechanisms for determining the 
correct moment for bomb release took into ac
count the aircraft's speed and direction of travel , 
the wind, the type of bomb, and all the factors 
which determine the trajectory of a falling body. 
Each of the ground equipments was about the 
size of a high-power broadcast station, and the 
two equipments could exchange their functions. 

Test Equipment 

The new techniques involved in the develop
ment of radar and centimetre-wave communica
tion equipment necessitated a parallel develop
ment of apparatus for its testing and adjustment. 
For the receiver portions of such installations, 
signal generators are necessary to provide a 
source of energy of known and controllable 
intensity. As a result of work on velocity-modu
lated valves, S.T.C. was asked to develop a 
variable-frequency signal generator to work on 
a band around 10 centimetres (3 ,000 megacycles) . 
The success of this instrument led to the develop
ment of a genera tor for 6. 2 to 6. 9 centimetres, 
and later, of an instrument operating on a wave
length of 6.45 centimetres, and including a 
calibrator which enabled the performance of the 
generator itself to be measured and checked. 

Another interesting instrument development 
took the form of a test kit, an assembly of test 
instruments for use in aircraft carriers in serv
icing and repairing the various airborne radio 
equipments. The test kit is virtually a self
contained test laboratory. I t  comprises a signal 
generator, output meters, crystal calibrator, and 
other instruments, all mounted on a framework 
which includes a work-bench and store-cup
boards. Connecting cables, artificial antennae, 
circuit checkers, and other auxiliaries are in
cluded. It is possible with this equipment to 
carry out even major overhauls and repairs at 
sea ; a receiver can be completely realigned or a 
transmitter can be completely tested after being 
practically rebuilt following damage. 

Conclusion 

Only the briefest glimpse into the wartime 
activities of Standard Telephones and Cables 
has been given in the foregoing review. Some of 
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the high lights have been indicated; others have 
necessarily been omitted because they cannot be 
mentioned even now. 

It must be remembered, however, that in 

its unobtrusive yet indispensable part in the 
achievement of final victory. 

The Company's war work, begun in the,pre
paratory defensive stages before the actual 

Fleet Air Arm personnel, undergoing a course of instruction, see equipment being made for their use at a 
Standard Telephones and Cables plant. 

addition to all the spectacular developments of 
direct and obvious application to the war at sea, 
on land, in the air, and "on the air ," an impres
sive range of telecommunication equipment that 
was in normal peacetime production was manu
factured in greater quantities than ever before, 
but under the most arduous conditions, playing 

outbreak: of hostilities, continued with ever
increasing momentum throughout the war period. 
Symbolic both of the continuity and widespread 
nature of this contribution was the presence of an 
S.T.C. microphone on the table at the historic 
surrender conference at Field-Marshal Mont
gomery's headquarters on Luneburg Heath. 
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