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RADAR 
and The Battle of Britain

The Battle of Britain, predicted by Brit-
ish Prime Minister Winston Churchill 

at the time of the French-German armistice 
in June, opened on July 10, 1940. Great  
German aerial flotillas, wave after wave  
of Heinkel and Junkers bombers accompa-
nied by phalanxes of Messerschmitt fight-
ers, began bombing coastal installations 
and prepared for a cross-Channel invasion. 

“The Fuhrer has ordered me to crush 
Britain with my Luftwaffe,” German air 

minister Hermann Goering told his gener-
als. “By means of hard blows I plan to 
have this enemy . . . down on his knees 
in the nearest future.” But this enemy, 
unique in Hitler’s experience to date, 
declined to genuflect.  

Against forbidding odds, the Royal Air 
Force struggled to drape a ragged protec-
tive curtain of Spitfire and Hurricane 
fighter planes over the British Isles. Aided 
by the new technology of radar, which 

gave advance warning of German bombing 
runs and by the cracking of the top-secret 
German “Enigma” codes, which provided 
further intelligence about the tactics and 
targets of the attackers, British Fighter 
Command managed to keep the Germans 
at bay through July.

This successful defense had actually 
begun in the 1930’s, when American, 
Dutch, German, and British scientists all 
contributed to new techniques that used 

St. Paul’s cathedral seen through the smoke of the London Blitz, 1940. Photo, Imperial War Museum, London.
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reflected radio waves to detect ships or 
aircraft. But it was only in Britain, neces-
sity being the mother of invention, that a 
mass development of both the radars and 
the controls systems needed to support 
them was undertaken. 

Force Multiplier
Shortly before the outbreak of World War 
II, several radar stations known as Chain 
Home (or CH) were constructed along 
the south and east coasts of Britain. 

This relatively primitive system was 
formed from two 300-foot tall steel towers 
strung with a series of antennas between 
them. Typical operating conditions were:
	 3	Frequency — 20 to 30 megahertz
	 3	Peak Power — 350 to 750 kilo-

watts
	 3	Pulse Repetition Frequency — 25 

and 12.5 pulses/second
	 3	Pulse Length — 20 microseconds

Battle continued on page 16

“The whole fury and might of the enemy must very 

soon be turned on us. Hitler knows that he will have 

to break us in this island or lose the war . . . Let us 

therefore brace ourselves to our duty, and so bear 

ourselves that, if the British Empire and  

its Commonwealth lasts for a thousand years,  

men will still say, ‘This was their finest hour’.”

— Winston Churchill, June 11, 1940

A second set of 240-foot tall wooden 
towers was used for reception, with a 
series of crossed antennas at various 
heights up to 15’. Most stations had 
more than one set of each antenna, 
tuned to operate at different frequencies. 

CH proved highly effective during the 
Battle of Britain, and is often credited 
with allowing the RAF to defeat the much 
larger Luftwaffe forces. Whereas the 

Luftwaffe had to hunt all over to find 
the RAF fighters, the RAF knew where 
the Luftwaffe bombers were, and could 
converge all of their fighters on them. CH 
was a “force multiplier” in today’s terms. 

CH transmitting and receiving masts 
were open, lattice network structures 
and difficult to destroy. But, apart from 
that, the Germans never fully understood 
the crucial role of radar to the British 
and, therefore, did not place the highest 
priority upon its destruction. 

Germany’s inability to exploit radar 
technology contributed greatly to its 
defeat in the Battle of Britain and its in-
ability to accomplish Operation Sealion, 
the planned invasion of the British 
mainland.  

Goering, frustrated by the inability of 

his bombers to penetrate the British air 
defense, shifted his target to RAF airfields 
in August 1940, and then to terror-
bombing of London in September of that 
year. Londoners soon named this phase 
of the battle “The Blitz.” 

By May 1941, the Germans had 
resigned from the Battle of Britain and 
started preparing for the attack on the 
Eastern Front.

 
G-day 
Subsequent advances in radio navigation 
during World War II derived largely from 
the development of radar pulse tech-
niques. These transformed radar from a 
navigational aid to a primary navigational 
system for night and bad-weather flying. 
For example, the Gee system — a LORAN 
forerunner — arose from the need for an 
accurate and reliable radio-navigational 
system that depended on stations based in 
England. 

With Gee, Allied bombers could navi-
gate over the continent with an accuracy 
of a few miles, in any weather, and be 
guided back to their bases with an ac-
curacy of a fraction of a mile. The system 

CHL (Chain Home Low) masts, WWII. Radar 
Recollections, CHHiDE, Bournemouth University, UK
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Battle continued from page 15

Radar Memorial at Worth Maltravers, UK, the site of radar development during World War II.  

Corporate 
Profile

 
Overlook Systems Technologies, 
Inc., is a specialized professional tech-
nical services and engineering firm.  
Overlook provides a wide spectrum of 
timely, responsive, and cost-effective 
engineering, professional, technical, 
and programmatic services to govern-
ment and commercial clients.

In particular, Overlook has exten-
sive knowledge and experience in 
all aspects of the Global Positioning 
System (GPS) and Positioning, 
Navigation and Timing (PNT)  tech-
nologies, operations and applications, 
as well as Electronic Warfare, Space 
and Information Operations and  Space 
Control.  We have numerous senior 
personnel who  are the leaders in GPS 
development, operations and policy 
formulation.  We are committed to 
providing the highest quality service, 
on time and within budget.

Overlook has supported many 
United States Government Depart- 
ments and Agencies in the military, 
civil and intelligence sectors and has 
become recognized as a leading tech-
nical services and engineering provider 
with in-depth, specialized expertise in 
GPS and the space arena.  Our core 
competencies span the spectrum from 
government policy and planning for 
radionavigation systems, technical 
support for future GPS architecture, 
structuring and conducting system 
tests and demonstrations, developing 
and conducting technical and program-
matic training, extensive knowledge 
of the GPS Control Segment and 
operation of the GPS Support Center, 
Navigation Warfare implementation 
and test, and support to intra- and 
intergovernmental deliberations. 

synchronizing five separate transmissions, 
three in the two frequency bands already 
used and one each in the new bands.  
With this new battery of frequencies 
— assisted by bombing raids on enemy 
jamming stations — Gee worked marvel-
ously on D-Day. Some have even suggested 
that the occasion of the allied invasion of 
German-held Europe should have been 
called G-Day!

Winston Churchill paid tribute to the 
Royal Air Force pilots in the Battle of 
Britain with the oft quoted: “Never have 
so many owed so much to so few.” Those 
RAF pilots would count the engineers 
and scientists who developed the early 
radar and radar-based navigation systems 
amongst the “few”; we can count our-
selves amongst the “many,”

This article referenced R. A. Smith, 
“Radio Aids to Navigation”, Cambridge 
University Press, 1948
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was capable of handling any number of 
aircraft, unaffected by weather and iono-
spheric conditions, and quite free from 
interference. 

Gee was designed in 1940 and came 
into full use in the British Bomber Com-
mand in March 1942. The command’s 
massed raids that year would have been 
impossible without such an accurate 
navigational aid to ensure concentration 
of aircraft at the right time over their 
targets. Ranges on the order of 450 miles 
at 15,000 feet were obtained enabling 
penetration deep into Germany.  

The British planned to use Gee as the 
main navigational aid for the conclusive 
invasion of Germany, and to install it on 
most kinds of aircraft and ships for ac-
curate navigation and timing. 

They were most concerned about 
Germany’s intensive efforts to jam Gee. 
The research staff at the wartime radar 
establishment of the British Ministry of 
Aircraft Production developed a success-
ful antijamming method that involved 


