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Piero Scaruffi 

• Cultural Historian 

• Cognitive Scientist 
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• Poet 

• www.scaruffi.com 
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This is Part 1 

• See http://www.scaruffi.com/svhistory for the index of 

this Powerpoint presentation and links to the other 

parts 

– 1900-1960  

– The 1960s  

– The 1970s  

– The 1980s  

– The 1990s  

– The 2000s  
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What the book is about… 

• The book is a history of the high-tech industry in the 

San Francisco Bay Area (of which Silicon Valley is 

currently the most famous component) 
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The founder? 

• Founders of Silicon Valley 

– Leland Stanford 

– Fred Terman 

– William Shockley 

– DARPA 

 



www.scaruffi.com 

6 

The founder? 

• Emperor Norton in 1859 
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How it all Started 

• 1872: California enacts its first civil code, that 

bans “non-compete agreements” 
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Electrical Engineering 

• The challenge for the West Coast in the 19th century: 

to carry high-tension voltage (dams) over long-

distances to the cities of the coast 

• Harris Ryan at Stanford (1905) inaugurates a 

cooperative model between university and industry 

• The Bay Area's electrical power companies use the 

Stanford High Voltage Laboratory 
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Radio Engineering 

• San Francisco's port needs a wireless 
communication system 

• Charles Herrold in San Jose starts the first radio 
station in the USA with regularly scheduled 
programming (1909) 

• Cyril Elwell’s FTC in Palo Alto, funded by Stanford’s 
president,  commercializes Valdemar Poulsen’s arc 
transmitter (1910)  and acquires Lee DeForest’s 
vacuum tube to amplify electrical signals (1912) 

• FTC builds the first global wireless communication 
system  

• The Navy is the biggest consumer of radio 
communications (World War I) 
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Radio Engineering 

• The Bay Area becomes one of the largest centers for 

amateur radio (Bay Counties Wireless Telegraph 

Association, 1907) 

• Some ham-radio amateurs: Charles Litton, Frederick 

Terman, …. 
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Society 

• Chinese railway workers and agricultural workers (the 
largest Chinese community outside Asia), Italian 
fishermen and farmers, Japanese farmers, Mexicans  

• San Francisco is the most unionized city in the USA 
(teamsters and longshoremen) 

• John Muir's Sierra Club (1892) leads the first 
environmental protests 

• The American Anti-Imperialist League (1898) 
organizes the first anti-war movement  

• The Union Labor Party (1901) becomes the first 
pseudo-socialist party to win a mayoral election in a 
USA city  
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Culture 

• The California Society of Artists (1902), California 

College of the Arts and Crafts (1907) 

• Artists move to San Francisco’s "Montgomery Block" 

and to Carmel 

• Halcyon, a utopian community (1903) 

• The Panama-Pacific International Exposition (1915) 

• Ansel Adams’ photographs of Yosemite (1921) 
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Meanwhile elsewhere… 

• Remington’s mass-produced typewriter  and the 

QWERTY keyboard (1873) 

• William Burroughs' adding machine (1885) 

• Electricity 

• Hermann Hollerith's tabulator of 1890 hat processes 

punched cards that store information 

• NCR’s electrical cash register (1894) 

• IBM (1911)  
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Meanwhile elsewhere… 

• The automated office:  

– typewriters (a field dominated by Remington 

Rand),  

– adding machines (a field dominated by 

Burroughs),  

– tabulating machines (a field dominated by IBM)  

– cash registers (a field dominated by NCR) 

• Midwest and East Coast industries dominate office 

automation 
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Electrical Engineering 

• Frederick Terman at Stanford encourages students to 

start businesses (1925) 

• Companies started by ham-radio hobbyists: Heintz & 

Kaufmann, Litton Engineering Labs, Eimac, … 

• A 21-yo amateur, Philo Farnsworth, carries out the 

first all-electronic television broadcast  (1927) 

• The lawyer Donald Lippincott defends Farnsworth's 

intellectual property against RCA  (1930) 
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Defense 

• Moffett Field (1933): the Navy opens a base between 

Palo Alto and San Jose 

• Ames Research Center (1939):  the US government 

opens an aeronautical laboratory at Moffett Field 
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Nuclear Engineering 

• Robert Oppenheimer (UC Berkeley, 1929) studies 
Eastern philosophy and contributes to socialist 
causes 

• Ernest Lawrence (UC Berkeley, 1931) designs the 
first successful cyclotron (a particle accelerator)  

• Ernest Lawrence’s "big science": a large 
interdisciplinary team of engineers and scientists to 
focus on a practical project 

• John Lawrence (1936) founds the Donner Laboratory 
to conduct research in nuclear medicine 

• First Nobel laureate of the Bay Area: Ernest 
Lawrence (Berkeley, 1939) 
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Culture 

• Hans Hofmann (UC Berkeley, 1930) promotes 

modern art 

• Dominant fine arts: photography, wall painting 

• Group f/64  founded by Bay Area-based 

photographers (1932) 

• The first professional ballet company in the USA 

(1933) 

• The Museum of Art (1935), the second museum in 

the US devoted exclusively to modern art 
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Culture 

• Henry Cowell, a bisexual composer, designs the first 

electronic rhythm machine (1930), promotes 

atonality, non-Western modes, percussion 

ensembles and even chance composition (UCSF, 

1935) and lives a parallel life as a successful pop 

songwriter 

• Lou Harrison incorporates Chinese opera, Native-

American folk, jazz and later the gamelan music of 

Indonesia into Western classical music 
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Culture 

• Villa Montalvo (1939) in the South Bay inaugurates 

the first artist residency program in the Western 

states 

• Frank Stauffacher starts the "Art in Cinema" series at 

the Museum of Art (1946) 

• San Francisco artists are mostly independents and 

eccentrics 

• Achilles Rizzoli 
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Society 

• San Francisco’s Ferry Building is the second busiest 

transportation terminal in the world (1930) 

• Not a single bank fails in San Francisco during the 

Great Depression (1929-33) 

• The Bayshore Highway reaches San Jose (1937) 

• The Oakland Bay Bridge and the Golden Gate Bridge 

(1936 and 1937) 

• The "Golden Gate International Exposition“ (1939),  

held on an artificial island in the middle of the bay, 

Treasure Island 
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Society 

• Legendary nightlife, e.g. gay bar  Finocchio (1936)  

• “The organized crime of Chicago and New York has 

no chance to infiltrate San Francisco because the 

entire city is just one big racket” 
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Electronics 

• Stanford's professor William Hansen and brothers 
Sigurd and Russ Varian develop the klystron tube 
(1937), the first generator of microwaves (a device 
that enables the airborne radars of World War II) 

• Fred Terman's students William Hewlett and David 
Packard found a company (1939) in a Palo Alto 
garage to sell oscillators 

• The Varian story is a repeat of the FTC story: 
interaction between industry and university leads to 
an advanced technology whose first customer is the 
government and its first application is warfare 
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Meanwhile elsewhere… 

• Vannevar Bush’s mechanical analog computer or 
“differential analyzer” (1931) 

• Theory of computation: Turing Machine (1936)  

• George Stibitz’s relay-based binary calculator, the 
"Model K“ (1937) 

• John Atanasoff’s electronic digital computer (1938) 

• Konrad Zuse’s Z3 (1941),  the first programmable 
computer, the first hardware implementation of the 
Turing machine 

• John Von Neumann’s stored-program architecture 
(1945) 
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World War II 

• Terman in charge of electronic warfare at the Harvard 
Radio Research Laboratory (1941) 

• Oppenheimer manager of the “Manhattan Project" to 
build a nuclear bomb (1942) 

• Lawrence designer of the electromagnetic process to 
separate the explosive U-235 from uranium  

• Edwin McMillan and Glenn Seaborg (Berkeley) use 
the cyclotron to discover a new element, plutonium  

• Alexander Poniatoff invents  the airborne radar 
antenna and starts Ampex to commercialize the 
German tape recorder (1944) 
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Meanwhile elsewhere… 

• Britain: Tommy Flowers’ Colossus Mark 1 (1943), the 
world's first programmable digital electronic computer 

• Boston (IBM and Harvard): Howard Aiken’s Harvard 
Mark 1 (1944), the first computer programmed by 
punched paper tape 

• Philadelphia: John Mauchly’s and Presper Eckert’s 
ENIAC (1946) 

• New York: IBM's SSEC (1948), an improved version 
of the Harvard Mark I  

• New Jersey (AT&T): John Bardeen’s, William 
Shockley’s and Walter Brattain’s transistor (1947), a 
better electrical amplifier than the vacuum tube made 
of semiconducting material.  
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Meanwhile elsewhere… 

• Boston: Vannevar Bush’s Memex, an 
electromechanical hypermedia device (1945) 

• Boston: Norbert Wiener’s Cybernetics (1947) 

• New Jersey: John Von Neumann’s self-reproducing 
automata.  

• New Jersey: Claude Shannon Theory of Information 
(1948) 

• Main centers for research on electronic computing: 
Boston (Harvard and MIT), Philadelphia (Moore 
School of Electrical Engineering, BRL), New Jersey 
(Bell Labs, Princeton, RCA Labs), New York 
(Columbia and IBM) 
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Meanwhile elsewhere… 

• Venture capital firms (1946): Boston's American 

Research and Development Corporation (ARD); New 

York's J.H. Whitney & Company; and New York's 

Venrock 



www.scaruffi.com 

29 

The Cold War 

• The SRI (1946), Stanford’s industrial research center   

• Fred Terman brings defense contracts to Stanford 

• Bill Hansen’s linear accelerator at Stanford (1947) 

• Varian (1948) to work on radio, radar and television  
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Culture 

• The San Francisco Renaissance:  

– Kenneth Rexroth’s Poetry Center at SFSU and 

Festival of Modern Poetry (1947) 

– Robert Duncan’s "The Homosexual in Society“ 

(1944) 

– Muriel Rukeyser, a Jewish feminist 
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Meanwhile elsewhere (computers) 

• Philadelphia: John von Neumann’s EDVAC (1949), a 
stored-program electronic computer  

• Britain: Alan Turing’s Pilot ACE (1950) 

• Britain: Ferranti’s Manchester Mark 1 (1951), the first 
computer to use Williams tubes for RAM 

• Washington: SEAC (1950), a scaled-down version of 
the EDVAC, using semiconductors for its logic 

• New York: Remington Rand’s Univac division (1950) 

• New York: Grace Murray-Hopper’s compiler for a 
Univac programming language  (1951) 

• New York: IBM’s first electronic computer, 701 (1952) 

• Minneapolis: ERA’s Atlas for the Navy (1950)  
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Meanwhile elsewhere (computers) 

• Boston: Alan Wang’s Magnetic-core memory 

• Boston: Jay Forrester’s Whirlwind at the MIT (1951), 
the first real-time system and the first computer to 
use a video display for output 

• New York: Remington Rand’s Univac 1103 (1953), 
the commercial version of ERA’s Atlas II with 
magnetic-core RAM 

• New York: IBM’s and Columbia Univ’s NORC for the 
Navy (1954) 

• New York: Gene Amdahl ‘s IBM 704, a commercial 
version of the NORC with magnetic-core RAM (1954) 

• Wang outsources magnetic-core manufacturing to 
the Far East, the first computer component whose 
price declines rapidly thanks to cheap foreign labor 
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Meanwhile elsewhere (computers) 

• Boston: MIT’s and Navy’s SAGE (1954) to rapidly 
process the data coming (in digital format by modem 
over telephone lines) from a network of radars for 
monitoring and intercepting enemy rockets 

• IBM passed Remington Rand for number of installed 
computers and becomes the world leader in 
computers (1955) 

• The electronic megacorporations (General Electric, 
RCA) are followers, not leaders (1956) 

• New York: IBM AN/FSQ-7, IBM’s version of 
Whirlwind  (1958) the largest computer ever built 
(275 tons, 2000 square meters of floor space, 
55thousand vacuum tubes) 
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Meanwhile elsewhere (computers) 

• The computer 

– Invented by scientists interested in solving 

complex mathematical problems such as 

nonlinear differential equations 

– First practical application: warfare 

– First commercial computers: large office 

automation players (Remington Rand, IBM, NCR, 

Burroughs)  
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Meanwhile elsewhere (computers) 

• The computer 

– The first companies to realize the non-scientific 

and non-military potentiality of the computer are 

the ones making typewriters, cash registers, 

adding machines and tabulating machines, not the 

ones making electronic components 

– General Electric has the know-how, the engineers 

and the capital to dwarf IBM and Univac in the 

computer field; but it doesn't.  
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Meanwhile elsewhere (computers) 

• The Computer 

– The Whirlwind and SAGE projects give Boston a 

huge lead in computer science over the rest of the 

country 

– Boston is the main center for training computer 

scientists in the entire world  

– In 1959 there were about 6,000 computers in the 

USA 
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Meanwhile (semiconductors) 

• AT&T shares the technology of the transistor with 
anyone that can improve it (1951): Sylvania (Boston), 
Motorola (Arizona), Texas Instruments (Texas), 
Transitron Electronics (a Boston startup) 

• Applications of transistors: Raytheon’s hearing aids, 
Regency’s  portable radio (october 1954) 

• The portable radio marks the birth of consumer 
electronics, a trend towards miniaturization and lower 
prices  

• The first fully transistorized computer, the TRADIC 
(1954), is built by AT&T for the Air Force in 1954, but 
AT&T is barred from commercial computer business 
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Meanwhile (semiconductors) 

• Regency’s  portable radio (october 1954) 
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The West-Coast Computer Industry 

• Aviation industry of Los Angeles: Northrop Aircraft, 
Raytheon, Rand and Hughes 

• UCLA’s SWAC for the government's National Bureau 
of Standards (1950) 

• CRC, a Northrop spinoff (1950) 

• Raytheon’s Raydac (1953) 

• Rand’s IAS computer (1953) 

• Packard Bell’s computer labs (1957) 

• All of them funded, directly or indirectly, by military 
projects  

• During the Korean war (1950-53) California passes 
New York as the state receiving the largest share of 
military contracts 
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Birth of the High-tech Industry in 

the Bay Area 

• Stanford Industrial Park (1951) and the Terman 
doctrine (land to be leased "only" to high-tech 
companies): Varian (1951), Hewlett-Packard, 
General Electric (1954), Eastman Kodak, Zenith 
(1956), Lockheed (1956).  

• Hewlett-Packard’s corporate culture: focus on human 
resources (stock options for employees, women 
executives) 

• High-tech IPOs: Varian in 1956, Hewlett Packard in 
1957, and Ampex in 1958.  

• IBM’s West-Coast laboratory in San Jose (1952) 
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Birth of the High-tech Industry in 

the Bay Area 

• Defense Valley? 

–  Lockheed in Silicon Valley went from 

0 employees in 1956 to more than 

28,000 by 1965, far greater growth 

than HP or Fairchild  
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Birth of the High-tech Industry in 

the Bay Area 

• Computers 

– IBM’s RAMAC 305 (1954), the first computer to 

use magnetic-disk storage  

– SRI’s ERMA for Bank of America (1955) 

– Berkeley’s CALDIC (1954) 
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Birth of the High-tech Industry in 

the Bay Area 

• Main industry: Defense 

– Santa Clara Valley's largest company: Sylvania’s 
Electronic Defense Lab 

– General Electric’s Electric Microwave Lab to make 
electronic devices for radars and missile defense 
systems (1954) 

– Lockheed’s submarine-launched ballistic missile 
Polaris and satellite system Corona (1956)  

– Raychem (1957) to make wires and cables for the 
military and aerospace industry 

– NASA’s research center at Moffett Field (1958) 
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Birth of the High-tech Industry in 

the Bay Area 

• Electronics 

– The Cold War is a gold mine for electronics 

– "The Group" of private investors (1955) to invest in 

promising electronics companies of the Bay Area 

– Watkins-Johnson (1957) to manufacture 

components for electronic intelligence systems, 

one of the first venture-capital funded companies 

in the Santa Clara Valley 
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Birth of the High-tech Industry in 

the Bay Area 

• Semiconductors 

– Shockley Nobel dinner 

Shockley Nobel dinner 
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Birth of the High-tech Industry in 

the Bay Area 

• Semiconductors 

– Shockley Semiconductor Laboratory (1956) 

– Fairchild Semiconductors (1957), the first venture-

funded "start-up" company of the Bay Area: 

Robert Noyce, Gordon Moore, Jean Hoerni, 

Eugene Kleiner, etc 

– The semiconductor industry does not require huge 

capital investment 
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The 4 Founders of Silicon Valley 

• Fred Terman 

• William Shockley  

• Arthur Rock 

• DARPA 
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Birth of the High-tech Industry in 

the Bay Area 

• Science 

– Nobel laureates: John Northrop and Wendell 

Stanley (Berkeley, 1946), William Giauque 

(Berkeley, 1949), Glenn Seaborg and Edwin 

McMillan (Berkeley, 1951), Felix Bloch (Stanford, 

1952) 

– Lawrence Livermore Lab to develop hydrogen 

bomb (1952) and nuclear fusion (1953) 

– Berkeley Lawrence Lab’s Bevatron (1955) detects 

antimatter 
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Culture 

• Bay Area Figurative Painting (1950) 

• Alan Watts’ radio program promotes Eastern 
philosophy (1953 ) 

• Peter Martin’s literary magazine "City Lights" (1952) 
and Lawrence Ferlinghetti’s bookstore "City Lights“ 
(1953) promote the Beat Generation 

• Allen Ginsberg's recitation of "Howl“ (1955) 

• Beat generation of poets 

• Gary Snyder and Philip Whalen adopt Zen Buddhism 

• San Francisco International Film Festival (1957) 
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Society 

• Massive state-wide infrastructure building 

• Weather, military facilities and economic boom attract 

immigrants from other states 

• San Jose experiences a population boom 

• "Daughters of Bilitis" (1955), the first exclusively 

lesbian organization  

• CIA’s MK-Ultra project (1959) to experiment on drugs 
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Meanwhile elsewhere… 

• Artificial Intelligence 

– Marvin Minsky’s simulation of the neural network 
of the brain (1951) 

– Conference on Mechanical Translation (1952) 

– George Devol’s Ultimate, the first  industrial robot 
(1961 

– Conference on Artificial Intelligence (1956) 

– Allen Newell’s and Herbert Simon’s Logic Theorist 
(1956) 

– Frank Rosenblatt’s Perceptron (1957) 

– Morton Heilig’s Sensorama Machine (1957) 

– Oliver Selfridge’s Pandemonium (1959) 
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Meanwhile elsewhere… 

• Software 

– During the 1950s most programs came bundled 
with the computer 

– User-written programs were not sold: they were 
made available to the community of users of the 
same machine ("Share“, "Use")  

– The FORTRAN programming language (1957), 
the first practical machine-independent language, 
and COBOL (1958), invent the job of the software 
engineer,  

– Software companies: Rand’s SDC (1955), 
Computer Usage Company (1955), CEIR (1957) 
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Meanwhile elsewhere… 

• Hardware 

– 1958: Jack Kilby at Texas Instruments invents the 
integrated circuit, a micro-sized silicon device 
containing a large number of electronic switches 

– 1959: Jean Hoerni at Fairchild Semiconductor 
invents the planar process that enables great 
precision in silicon components, and Robert 
Noyce at Fairchild Semiconductor designs a 
planar integrated circuit 
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Venture Capitalists 

• Small Business Investment Company Act (1958) 

• Draper, Gaither and Anderson (1958), the first 

limited-partnership venture-capital firm in California 

• Continental Capital (1959) 

• Tommy Davis and Arthur Rock (1961)  

• Bill Draper and Franklin Johnson (1962) 
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Next… 

• See http://www.scaruffi.com/svhistory for 

the index of this Powerpoint presentation 

and links to the other parts 

 


