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ACHIEVEMENTS OF RADAR 
Its Part iri the War 

IN the issues of Wireless World for February and 
March this year we were able to describe the 
basic principles of radiolocation or radar, and also 

to trace briefly the history of its development. A 
" release " of somewhat more detailed information 
on its operational uses in the war has now been 
issued, and it becomes more evident than ever that 
it was no exaggeration to claim that the part played 
by this offshoot of radio communication has been 
truly decisive. All the fighting Services have paid 
glowing tributes to the help it has given them. 

Much additional information has also been dis- 
closed on the origins of radiolocation, and it is grati- 
fying that no unseemly or contentious claims are 
made as to British priority. No one individual, group 
or even nation can claim to have " invented " such 
a thing as radiolocation, but it seems clear that 
Britain, under the spur of stern necessity, had a 
working system ready for the war ; in this she was 
first. 

A very pleasing picture is presented of the most 
wholehearted co- operation with America ; in this 
matter it has been to a great extent a case of Lease - 
Lend in reverse. Many of the devices to be described 
were originated in the U.K., and were subsequently 
exploited in the U.S.A. To quote the official British 
statement, our main contribution to the United 
States war effort in radar was in the form of ideas, 
blueprints and prototypes, but quite a large amount 
of British -made equipment was " lease -lent " ; for 
example, the first U.S. 8th Air Force aircraft to aim 
their bombs with the help of " H25 " radar gear did 
so with British -made apparatus. 

Radiolocation as a weapon of war, it is now dis- 
closed, arose from an almost accidental contact be- 
tween a member of the Committee for the Scientific 
Survey of Air Defence and an official of the National 
Physical Laboratory. The next step was in 1935, 
when senior representatives of all three Services dis- 
cussed the matter. By the end of the year, experi- 
mental work was sufficiently far advanced for the Air 
Ministry to decide on establishing a chain of five 
radar stations on the East coast of England -the 
first operational system anywhere in the world. In 
1937 radar figured in the annual air exercises and 
fifteen more stations were authorised in August of 
the same year. 

This was the chain of stations which, as we all 
know, played such a decisive part in the Battle of 
Britain. They operated on wavelengths of the order 
of 10 metres: distance was measured by pulse travel 
time and bearing (azimuth) by modifications of exist - . ing DF methods. Height- finding was a separate 
development, made possible by a method involving 
a comparison of strength of the received echo at two 
sets of aerials at different heights above the ground. 

The io-metre stations were unable to detect air- 
craft flying at very low heights ; for this purpose an 
equipment using a much shorter wavelength (about 
1.5 metre) and with an aerial system rotating on a 

Underground radar stations combined the dual 
functions of locating enemy raiders and the control 

of our fighter aircraft. 

turntable was evolved. This apparatus was later 
adapted for installation in night- fighter aircraft ; by 
manoeuvring his machine so as to centre the indicat- 
ing spot, the pilot was able to reach a position suffi- 
ciently close to the enemy aircraft to enable the 
pilot to close for the attack. Gear of this kind, and 
subsequent developments of it, was largely respon- 
sible for the enemy decision to call off the intensive 
night bombing of Britain. The toll of his losses to 
our night fighters rose steadily, until in May, 1941, 
it amounted to 102 bombers. 

Centimetre -wave radar was the next big step. It 
is the basis of almost all the later applications, and 
was largely made possible by the development of thé 
modern magnetron valve, devised during the war by 
a research group working at Birmingham University. 
The transmission of high pulse powers in centimetre 
wavelengths and the detection of the reflected energy 
has involved an entirely new technique, full details 
of which cannot yet be fully disclosed. It can be 
stated, however, that a magnetron valve adapted to 
use cavity resonators generates powers of the order 
of hundreds of kilowatts in the transmitter, and that 
the receiver is a superheterodyne in which the local 
oscillator is a tunable cavity resonator excited on the 
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velocity modulation principle, with a crystal detector 
as first detector or frequency changer. 

Centimetre technique not only provided the night - 
fighter pilot with more practical equipment ; it made 
possible the map -like device which helped our 

One of the mobile equipments used for emergency 
purposes and in locations where permanent stations 

could not conveniently be erected. 

bombers to find their targets and also increased the 
accuracy of the gear used in naval warfare. It also 
enabled anti -aircraft and coastal artillery fire to be 
directed with much greater precision- surpassing the 
inherent accuracy of the guns themselves. Success in 
this diréction can be gauged from the fact that, dur- 
ing the flying -bomb episode, radar -aided batteries 
were, towards the end of the attacks, able to account 
for between 8o and too per cent, of the bombs that 
came into their field of fire. 

Not the least important contribution of centimetre 
radar was in conquering the U- boats. Here the prob- 
lem was to sweep many square miles of sea and to 
locate a piece of metal projecting above the surface 
of the water by little more than the height of a 
man. In any case, it had earlier been realised that 
very short wavelengths, with their correspondingly 
compact aerial systems, were essential for naval pur- 
poses, and an experimental aircraft detection equip- 
ment had been installed on a battleship and cruiser 
as early as 1938. 

Naval uses of radiolocation take many other forms ; 

hostile aircraft detection, direction of carrier -borne 
fighters, for gunlaying at night and in fog, naviga- 
tion, minelaying and the presentation of complete 
tactical pictures of shipping in convoy or fighting 
units in fleet actions. For most naval purposes nar- 
row beams are needed, and, so far as gunlaying is 
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concerned, the accuracy achieved is at least as great 
as can be made use of by the guns. 

The Naval " Plan Position Indicator " presents, 
by scanning a considerable volume of space many 
times a minute, a complete picture of the relative 
positions of all aircraft in the vicinity ; also the shape 
of any coastline within range is accurately delineated. 

The extraordinary and immediate success which 
followed the application of centimetre radar to long - 
range bombing deserves special mention. Analysis 
shows that airborne equipment multiplies by five 
times the effectiveness of an air fleet costing ten 
times as much as the gear. For the results achieved 
by our intensive attacks on Germany we have, first, 
to thank the so- called "Gee " equipment, which 
provided navigational aid regardless of visibility. 
From navigation to " blind " bomb -aiming by radio - 
location is a short step, and two equipments for this 
purpose soon came into being. With the " Oboe " 
system ground stations' guide the aircraft to the 
target and give the signal to release bombs. 

The parallel development which made blind bomb- 
ing a reality at distances beyond the effective range 
of Gee or Oboe was an entirely self -contained air- 
borne equipment known as " H2S " which repro- 
duces in the aircraft a shadow map of the terrain 
below. Land, water and built -up areas can be inter- 
preted from the images on the tube. 

Large parabolic -type reflector mounted on a rotatable 
tower on which is also carried a cabin containing 

the radiolocation equipment. 

When so many persons have made notable contri- 
butions to the development of radiolocation, it would 
be invidious to single out any individuals for per- 
sonal mention. Indeed, the whole story has been 
one of successful team -work, and much of the credit 
must go to those who organised the teams. 


