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A few caveats

A Not a professional historian

I Best real hi story 1 s NRegil
by AnnalLee Saxenian

A Some of this is probably wrong

A Cold War story is U.S.- centric

AAL | Asecr etssuce literatmren 0 p e n
A Story is centered around a school to the South



he Popular View of Silicon Valley History

Marc Andreessen_( Internet

Steve Jobs_

Personal
Compute

Moore/Noyce_ /Integrated

Circuits

Hewlett & Packard _

//
7

”
v

Innovation Networks

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000



The Real Story of Silicon Valley History
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Story 1.

WWII The First Electronic War



Dec 7th 1941: America Enters WWII

ABritain fighting si
A Soviets fighting massive land/air e
battles since Jun. /

. o B
A Allies incapable of landing in
Western Europe for 2+ years

A Decide that

I priority was to win in Europe vs Pacific

I destroy German war fighting capacity
from the air until they can invade




Strategic Bombing of Germany
March 1943: The Combined Bomber Offensive

NYour primary object
progressive destruction and dislocation

of the German military, industrial and
economic system and the undermining

of the morale of the German people to a
point where their capacity for armed
resistance is fatally weakened."



Strategic Bombing of Germany
The Combined Bomber Offensive

A British bombed at Night

I Area Bombing
AlLancaster's
AHalifax
AFlew at 7 - 17 thousand feet

AThe Americanb g

I Precision Bombing
AB-1706s
AB-2406s
A Flew at 15 - 25 thousand feet




British/American Air War in Western Europe
28,000 Active Combat Planes

40,000 Allied planes lost or damaged beyond repair:
(46 000 planes lost by the USSR in the East)

160,000 Americans and British killed,
wounded or captured






The German Air Defense System
The Kammhuber Line

A Integrated Electronic air defense network
I Covered France, and into Germany

A Protection from British/US bomber raids
T Warn and Detect
I Target and Aim
i Destroy




Wasserman
Early Warning Radar

A 150 mile range

A Backbone of the German
early warning network

ASt eerable tow
A Operational 1942
A 150 built




Mammoth
Early Warning Radar

A 200 mile range £ ‘
Al0o06 wide, 3 ESWW“f
A 1t phased-array radar 5 o e a8

A Operational 1942 MEa ok i i
A 20 built
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Jagdschloss
Early Warning Radar

A Best early warning radar
A 180 mile range
A 360° rotation at 4 rpm,

A Remote radar display via
microwave link

A Operational 1944
A 80 built




Himmelbelt
Local Air Defense
Network

ABox ~30 x 20 miles

Alntegrated network
of radars, flak,
fighters,
searchlights




Himmelbelt
Radar Order of Battle

A Freya

Early warning radar
Used for local defense
Detect allied bombers

:
:
:
I Cue other weapons




Freya
Early Warnlng Radar

A 60-120 mile range ~E—p—

A Steerable and mobile
A Over 1000 deployed AN







Flak - Radar Controlled Anti Aircraft Guns

A 15.000 Flak Guns
I 400,000 soldiers in flak batteries

ACoul d reach to
A Fused for time
A Radar-directed

105 mm flak

Flak: an abbreviation for Fliegerabwehrkanonen, german for anti-aircraft guns



Wurzburg
Anti-Aircraft Radar

LU&A rchiv.de

A Radar control of flak guns
A 15 mile range

A 10 feet wide

A Steerable and Mobile

A ~ 5,000 deployed



Himmelbelt
Radar Order of Battle

A Freya
I early warning radar
I detect allied bombers

A Giant Wurzburg
I Ground Controlled Intercept radar
I direct fighters to bombers

I fighters could then intercept with
their on-board radar




Giant Wurzburg

AUsed to guide German
fighters to the bombers

A256 wi d
Aover 1,500 de




Operation Biting - Raid on Bruneval

A Commando raid to
steal a Wurzburg

A 27 February 1942

A Captured all the
radar electronics
and technicians

A Used it to test countermeasures
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Himmelbett
Air Battle Traffic Control

A Goal: Tell German fighter

planes where to find the e
bombers g e 3 ‘

A Radars fed Himmelbett centers

A Operators worked from rows of
seats in front of a huge screen

A Fighters would turn on its radar,
acquire the target, and attack




Himmelbelt
Radar Order of Battle

A Freya
I early warning radar
I detect allied bombers

A Giant Wurzburg
I Ground Controlled Intercept radar
I direct fighters to bombers

I fighters could then intercept with their
on-board radar

A Lichtenstein BC & SN2

I Airborne radar on German
nightfighters




German Night-Fighters
Airborne Intercept Radar
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A Directed to vicinity by ground radar

A Allowed the German fighters to
find the bombers at night




German Day Fighters
Vectored by Ground Radar

A Ground Control
Intercept radar talked
the fighters into visual
range of the bombers

A Messerschmitt BF-109,
Focke Wolf 190










Not many clear days a month in winter
over Europe

How did they see the target?



Bombing Through Overcast
Solution: Air to Ground Bombing Radar

A Radar aimed at the ground
I Targets could be seen under
clouds and rain
I Outlines of major ground features
I map overlays

A 1943




Math Challenge

For every 100 bombers on a mission
4 - 20% would not return

Crews had to fly 25 mission to go home



Story 2:

The Electronic Shield i
Electronic Warfare



Harvard Radio Research Lab (RRL)
Signals Intelligence and Electronic Warfare

A Reduce losses to fighters and flak

A Find/understand German Air Defense
I Electronic and Signals Intelligence

A Jam/confuse German Air Defense
I Radar Order of Battle
I Chaff
I Jammers

A Top Secret 800 person lab




ELI NT using Ferr
Find and understand German Air Defense

AFerretods and C= -~ -

A B-24J flights inside Germany to
intercept German radar signals _

A Fitted with receivers & displays

A Wire and strip recorders
i Frequency, pulse rate, power, etc.
I 50 MHz to 3 GHz




Using ELINT to Map Radar Coverage



