History of Computer and
Electrical Engineering

Inventors and Milestones



2750 BC

Electric Fish




2700 BC

The Abacus




900 BC

Magnetism observed by
Magnus of Greece




600 BC

Static Electricity perceived by
Thales of Miletus




300 BC

Ancient to Modern Times Bioluminescence




1600

“Electricity” - The word invented by William Gilbert




1614

Napier's discussion of logarithms appears in a Latin publication




1623

Wilhelm Schickard designs and builds a calculating machine




1642

Blaise Pascal independently designs and builds the mechanical calculator




1663

Electric generator invented by Otto Van Guericke




1675

Attraction and repulsion of electric force observed by Robert Boyle




1705

Francis Hauksbee makes a glass globe glow with static electricity




1729

Conduction of Electricity discovered by Stephen Gray




1733

Two types of electricity are discovered by Charles Frangois du Fay




1745

The Leyden jar independently invented by E. Georg Von Kleist




1745

The Leyden jar independently invented by Pieter Van Musschenbroek




1747

William Watson discharges a Leyden jar through a circuit




1752

Benjamin Franklin conducts famous ‘kite experiment’ to study electricity




1767

Joseph Priestley publishes ‘The History and Present State of Electricity’




1776

James Watt’s first steam engines installed in commercial enterprises




1779

Laplace presents the Laplace transform and its applications to differential equations




1785

Coulomb’s Law first published




1790

Luigi Galvani discovers electrical basis of nerve impulses




1800

Alessandro Volta invents the ‘Voltaic Pilée’, the first electric battery




1820

Hans Christian Oersted discovers that electric currents produce magnetic fields

Hans Christian Oersted




1821

Michael ay builds first electric motor

Michael Farada




1822

Fourier’s ‘The Analytical Theory of Heat’ makes groundbreaking inroads into
the study of mathematical physics




1825

William Sturgeon invents the first electromagnet

William Sturgeon




1827

Ohm’s law appears in the famous work “The Galvanic circuit investigated
mathematically”

Georg S:imon Ohm




1827

Ampeére coins the word ‘Electrodynamics’ in his famous publication on the
subject

André-Marie Ampeére




1832

Hippolyte Pixii develops first AC generator
B ™

Hippolyte Pixii




1832

Electric telegraph developed by Samuel Morse

Samuel F.B. Morse




1833

Christie invents what later comes to be known as the ‘Wheatstone Bridge’

Samuel Hunter Christie




1839

Photovoltaic effect discovered by Alexandre-Edmond Becquerel

Alexandre-Edmond Becquerel




1846

Alexander Bain patents the chemical telegraph
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Alexander Bain




1847

Gustav Kirchhoff announces Kirchhoff’s laws

Gustav Robert Kirchhoff




1847

George Boole develops Boolean algebra and publishes a series of mathematical
papers

George Boole




1850

Floris Nollet invents and patents an electromagnetic generator
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Nollet’s generator




1854

Charles Bourseul publishes his idea about the electrical transmission of sound

Charles Bourseul




1855

Guillaume Duchenne uses AC for the first time in electrotherapy
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Guillaume Duchenne




1858

First intercontinental and transatlantic telegraph line completed
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1865

famous equations which accurately describe electromagnetism
James Clerk Maxwell
Scottish Mathematical Physicist
(1831-1879)

James Maxwell’s work laid the foundation for modern physics and credited with
having presented the unified theory of electromagnetism, mathematically unifying




1867

Electric Dynamo - invented by Siemens

Ernst Werner von Siemens




1869

Helmholtz studies the phenomena of electrical oscillations
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Hermann von Helmholtz




1871

First electrically powered lighthouse inaugurated in England

Souter Lighthouse




1873

Gramme demonstrates that his dynamo is reversible and can be used as an
electric motor

Zénobe Gramme




1876

First electronic voice transmission made by Alexander Graham Bell

Alexander Graham Bell
Scottish-American scientist, inventor,
engineer
(1847-1922)




1878

First electrical street lighting installed in Paris




1879

Edison invents first incandescent lamp

Thomas Alva Edison
American inventor

(1847-1931)
Edison was a prolific inventor holding a total of 1093 patents. Many consider

him as the greatest inventor ever lived who demonstrated that inventiveness
is a process! His inventions included the transmitter and receiver for the
automatic telegraph, the carbon telephone transmitter, phonograph, and the
first commercial motion pictures. In 1879 Edison created the first




1884

Poynting publishes work on the development of the Poynting vector and
Poynting theorem

John Henry Poynting
English physicist
(1852-1914)



1884

The first great event of its kind, the “International Electrical
Exhibition” held in Philadelphia
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1885

Ferraris demonstrates working model of an induction motor

Galileo Ferraris
Italian physicist and
inventor
(1847-1897)




1886

Hertz’s experiments confirm existence of electromagnetic
waves

Heinrich Hertz
German physicist
(1857-1894)




Oliver Heaviside (1850-1925)
English electrical engineer, physicist
mathematician

A school dropout at 16, Heaviside educated himself in electricity and
languages, aiming to become a telegrapher, encouraged by his uncle, Charles

Wheatstone. Working on his own researches, Heaviside began publishing
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1893

All physical units including electrical units defined at the Fourth
International Conference of Electricians in Chicago

SI UNITS




1893

. .

Chicago host the grandest event in its history, The World Columbian

Exhibition The World Columbian Exhibition
by night

The World Columbian Exhibition or the Chicago World Fair, held in 1893, was the
grandest world event of the time with nearly 28 million visitors. An entire building
had been devoted to innovative and groundbreaking electrical products which proved
very popular with the public. However, a controversy arose at the time because of the




1893

Steinmetz is the first to analyze AC circuits using complex
numbers

Charles Steinmetz
German-American electrical
engineer and mathematician
(1865-1923)



1895

Rontgen accidently discovers X-rays
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Wilhelm Rontgen
German physicist
(1845-1923)




1895

Alexander Popov invents a wireless lightening detector

| Alexander Stepanovich Popov
" ' Russian physicist and inventor
(1859-1906)




1896

Braun invents the CRT Oscillocope and in 1899 patents the
sparkless antenna circuit

Karl Ferdinand Braun
German physicist and inventor



1897

Thomson discovers the electron

Sir Joseph John Thomson
English nuclear physicist
(1856-1940)



1898

Valdemar Poulsen granted patent for the ‘telegraphone’

Valdemar Poulsen
Danish engineer
(1869-1942)



1904

Sir John Fleming invents the Thermionic (or Fleming) valve

John Ambrose Fleming
English electrical engineer and
physicist
1849-1945



1906

Fessenden broadcasts world’s first radio program over the air

Reginald Fessenden

Canadian inventor
| (1866-1932)




1906

Audion vacuum tube invented by de Forest

Lee de Forest
. American inventor
L ;t (1873-1961)




1908

Campbell-Swinton publishes his idea for Cathode Ray Tube
based electronic television

Alan Archibald Campbell-Swinton
American inventor

(1863-1930)



1909

Marconi and Braun develop wireless telegraphy
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Guglielmo Marconi
Italian electrical engineer and inventor
(1874-1937)




1921

Metric Convention mandate extended to cover all physical
measurements including electrical units
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Seal of the International Bureau of
Weights and Measures
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1926

Receive patent for the inventions which would now be known as field-effect
transistors (FET)

‘ J/é Julius Lilienfeld
-~ Polish-American Physicist

S (1882-1963)
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1931

Bush’s Differential Analyzer becomes operational

Vannevar Bush
American engineer and inventor
(1890-1974)




1932

Chadwick discovers the neutron

Sir James Chadwick
English physicist
(1891-1974)



1933

Frequency Modulated (FM) radio, invented by Armstrong

Edwin Howard Armstrong
American electrical engineer and
inventor



1934

HEIL receives a patent for controlling the field-effect transistor

> Oskar Heil
1 German Electrical Engineer
| (1908-1994)




1935

Watson-Watt receives a patent for his RADAR device

Sir Robert Alexander Watson-Watt
Scottish engineer and developer of RADAR
(1892-1973)



1936

The Universal Turing Machine (precursor of the modern-day computer)
Alan Turing (1912-1954)

introduced
L .‘ﬂ
= English mathematician, logician, cryptanalyst,

5 computer scientist




1937

Pulse Code Modulation system invented

Alec Reeves
English scientist
(1902-1971)



1941

Zuse develops the world’s first programmable computer

Konrad Zuse (1910-1995)
German civil engineer, computer pioneer,
inventor




1945

Bode publishes classic book on communication transmission

Hendrik Bode
American scientist, engineer, inventor
(1905-1982)




1945

Von Neumann proposes stored-program concept in computer
design

John von Neumann
Hungarian-American scientist
(1903-1957)




1946

ENIAC, the first electronic digital computer inaugurated

John William Mauchly & John Presper Eckert
American physicist American electrical engineer

(1907-1980) (1919-1995)




1947

Bardeen, Brattain and Shockley invent the transistor

—' John Bardeen (1908-1991)

S American physicist and electrical engineer

4 Walter Houser Brattain (1902-1987)
American physicist

William Schockley (1910-1989)
American physicist




1948

Publication of “A Mathematical Theory of Communication” launches the
field of information theory and ‘the information age’

Claude E. Shannon (1916-2001)
American electronics engineer, mathematician,
cryptographer




1949

First telephone pager patented




1950

Landmark paper on error-detecting code and error-correcting code
published

Richard Hamming
American mathematician
(1915-1998)



1951

Concept of ‘microprogramming’ first developed

Maurice Wilkes
British computer scientist
(1913-2010)



1951

EBR-1 in Idaho becomes the first nuclear power plant to produce electricity




1952

Hopper invents first ‘compiler’ for computer programming language

=i Grace Hopper

American computer scientist
(1906-1992)




1952

Dummer develops and makes first public announcement of the Integrated
Circuits (IC)

< ».@» Geoffrey William Arnold Dummer
= British electronics engineer
A (1909-2002)




1953

The first ‘maser’ designed and tested by Charles Townes

Charles Townes
American physicist
(1915-)



1953

Emergence of fully transistorized computers

: fﬁ, Announced by Bell Labs
Td
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The question of who exactly developed the first fully transistorized computer




1954

Kapany demonstrates optical fiber as a medium of low-loss light
transmission

Narinder Singh Kapany
y Indian-American physicist
' (1926-)




1957

Gould coins the term ‘LASER’

g Gordon Gould

e American physicist
7’ (1920-2005)
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1957

Backus invents FORTRAN

l John Backus
.- American computer scientist
(1924-2007)




1957

First guide on the construction of a LASER published

Arthur Schawlow
American physicist
1921-1999



1958

First integrated circuit invented

Jack Kilby
American electrical engineer
(1923-2005)



1959

Integrated Circuits (IC) patented by Noyce concurrently with Jack Kilby

=lma g
=g | Robert Noyce
z American physicist

(1927-1990)




1960

Dacom Inc., unveils the first commercial digital fax machine




1962

Nick Holonyalk, Jr. invents the LED

Nick Holonyak, Jr. (1928-)
American electrical engineer, educator,
inventor



1962

First commercial modem, the Bell 103 developed by AT&T

Bell 103 manufactured by AT&T
1962




1964

Engelbart invents the computer mouse

Douglas Carl Engelbart (1925-2013)
American engineer, inventor, internet
pioneer




1965

Gordon Moore predicts the doubling of semiconductor performance approximately
every two years (Moore’s Law)Gordon Moore predicts the doubling of
semiconductor performance approximately every two years (Moore’s Law)

!’ ' Gordon Moore (1929-)

e C e American physicist, engineer,
N entrepreneur




1969

Charge-coupled device (CCD) invented

Willard Boyle (1924-2011)
Canadian Physicist
George Smith (1930-)
American physicist



1969

UNIX operating system developed by Thompson and Ritchie

Ken Thompson (1943-)
American computer scientist
Dennis Ritchie (1941-2011)
American computer scientist



1969

First laser printer invented




1969

ARPANET is launched

Aipiet




1970

CD-Rom is patented




1971

First microprocessor invented

Federico Faggin

Italian-American physicist (1941-)
Marcian Edward ‘Ted’ Hoff, Jr.
American electrical engineer (1937-)
Stanley Mazor




1971

Texas Instruments introduces its first pocket calculator




1971

Intel introduces its first commercial microprocessor




1973

Cooper demonstrates first hand-held mobile phone
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American inventor (1941-)
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1974

First Personal Computer, the ‘Altair 8800’ developed

Henry Edward Roberts
American electrical engineer, entrepreneur,
medical doctor
(1941-2010)




1974

The word ‘nano-technology’ is coined by Norio Taniguchi
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1975

First digital camera invented by Steven Sasson of Eastman Kodak

o r \s Steven Sasson
= American electrical engineer
(1950-)




1979

First automatic analog cellular system introduced in Tokyo, Japan

A Cell Tower




1981

The first IBM PC (IBM 5150) is introduced

‘ William C. Lowe (1941-2013)
W FE American IBM Executive and visionary
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1985

Gates releases Windows 1.0

William Henry Gates (1955-)
American computer programmer and
entrepreneur




1988

First undersea fiber optic cable goes into operation




1989

The World Wide Web (WWW) invented by Berners-Lee

( \ Sir Timothy Berners-Lee

British computer scientist

== (1955-)



1991

The World Wide Web (WWW) becomes publicly available
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1996

Hotmail launched
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1996

Pilot 1000 and Pilot 5000 launched




1997

FLAG becomes operational




1997

Jobs becomes CEO of Apple Computer Inc. and oversees development
ofiPod, iPhone, iPad, iMac and iTunes

Steven Paul ‘Steve’ Jobs (1955-2011)
American entrepreneur and inventor



2002

Internet-based Mobile phones




2011

IBM’s Watson wins Jeopardy

IBM Watson




2013

Mobile-cellular penetration reached 96% globally

International connectivity on the rise




2014

For the first time mobile apps are used more than PCs to access internet in
the U.S.




