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RMS Titanic with Marconi Antenna

Electricity

Morse - Intelligence at a distance
Edison - Lighting a city

Westinghouse - Power at a distance

Marconi - Wireless messages at sea




transmitter receiver
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Heinrich Hertz's Experiment - 1888

= Spark in transmitter initiates radio burst
» Spark in receiver ring detects radio burst

Electricity

Morse - Intelligence at a distance
Edison - Lighting a city

Westinghouse - Power at a distance

Marconi - Wireless messages at sea




transmitter receiver

CAPACITOR

SPARK BALLS MICROMETER
—AIRGAP

* One-meter long wire legs separated by spark gap
* Radio waves generated at ~50,000,000 cycles/second

/
INDUCTION
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o Amplitude

Heinrich Hertz's Experiment - 1888

50
Time

= Spark in transmitter initiates radio burst Roughly 5 cycles of electrical

» Spark in receiver ring detects radio burst i .
oscillation after each spark
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Electromagnetic Wave

wave-speed
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frequency

* One-meter long wire legs separated by spark gap
Wavelength * Radio waves generated at ~50,000,000 cycles/second
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Time or Length

o Amplitude

Pan Pipe

Time

Roughly 5 cycles of electrical
oscillation after each spark

Length determines
frequency 9




Electromagnetic Wave

frequency wave-speed
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| % /;L —=C Wireless Telegraph

wavelength .
Hertz Discovery

» Marconi Patents

Time or Length

Panbipe Marconi Demonstrations
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Marconi’'s Wireless Telegraph

Wireless Telegraph
semsLwEOR Hertz Discovery
A Marconi Patents

INDUCTION COIL

Marconi Demonstrations
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MARCON! FIRST WIRELESS MESS2GE 1895

transmitter recelver




AdDi 1900

PROVISIONAL SPECIFICATION
“ Improvements in Apparatus for Wireless Telegraphy.”’

oxt's WirerLess TrrLeGrRAPH

Marconi’s 7777 Patent

tuning circuits used for
transmitter and receiver

antenna

coherer

tuning circuit

_‘_ ear

phones

|

g W | '
MARCON! FIRST WIRELESS MESS2GE 1895

transmitter receiver Coherer resistance drops when hit with
radio burst — causes click in ear phones

— then a tap returns it to high resistance
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Tuning Circuit T BEER kb. 1900

(sensitive and selective) e

“ Improvements in Apparatus for Wireless Telegraphy.”’

We, Gueriznmo Manrcox:, Electrician, and Marcoxt’s Wigeress TELEGRAPH

Marconi’s 7777 Patent

L ;E C tuning 91rcu1ts used .for
transmitter and receiver

antenna

Adjust resonant frequency by changing C %

Coherer resistance drops when hit with
radio burst — causes click in ear phones

— then a tap returns it to high resistance
15
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KITE

Receiving antenna

Saint John’s (Newfoundland)
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KITE

Receiving antenna

Crossing the Atlantic

1856 Morse telegraph 4

1901 Marconi wireless Saint John’s (Newfoundland)
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1927 Lindberg airplane
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Crossing the Atlantic
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World Wide Wireless Plan in 1912
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World Wide Wireless
Spanning the Atlantic and Pacific

Public message service is
now in successful operation

Transmitter in New Brunswick NJ AT GREATLY REDUCED RATES BETWEEN
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TITANIC SINKS FOUR HOURS AFTER HITTINC ICEBERG
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Queenstown
Py Southampton
Dars
Cherbourg

New York *
' Titanic

RMS Titanic sinks April 15, 1912
(1912 Radio Act — 24 hour watch)
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World Wide Wireless
Spanning the Atlantic and Pacific

Public message service is
now in successful operation

AT GREATLY REDUCED RATES BETWEEN

AMERICA, GREAT BRITAIN
JAPAN, HAWAII, ALASKA

Universal communication with ships at sea
Commercial office—42 Broad St., New York

Bullders of every type of Wireless Apparatus
Works at Aldene, New Jersey

School of Instraction nir Operators—
25 Elm St., New York

John W. Griggs, President
Edward J. Nally, Vice-President & General Manager
George S. DeScusa, Traffic Manager

Executive offices

| WOOLWORTH BUILDING, NEW YORK
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In later years Marconi rejects idea to
send voice by radio

Inflexible Pioneer (with a dark side)
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Bullders of every type of Wireless Apparatus
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School of Instraction nir Operators—
25 Elm St., New York

John W. Griggs, President
Edward J. Nally, Vice-President & General Manager
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Theories of Innovation

applied science
social process
individual genius
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Universal communication with ships at sea
Commercial office—42 Broad St., New York

Bullders of every type of Wireless Apparatus
Works at Aldene, New Jersey
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Edward J. Nally, Vice-President & General Manager
George S. DeScusa, Traffic Manager

Executive offices

WOOLWORTH BUILDING, NEW YORK




Theories of Innovation

applied science
social process
individual genius

EE Prof. Reginald Fessenden
University of Pittsburgh - 1906
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Amplitude Modulated (AM) Carrier Wave

EE Prof. Reginald Fessenden
University of Pittsburgh - 1906
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Amplitude Modulated (AM) Carrier Wave

550 — 1600 KHz (Carrier Freq.)
example — 1010 KHz (WINS)

20 — 10,000 Hz (Audio Freq.)
example — 440 Hz (musical note A,)

Combined Wave

27



Amplitude Modulated (AM) Carrier Wave

550 — 1600 KHz (Carrier Freq.)
example — 1010 KHz (WINS)

20 — 10,000 Hz (Audio Freq.)
example — 440 Hz (musical note A,)

Combined Wave

Demonstration
Amplitude Modulation and Detection
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Amplitude Modulated (AM) Carrier Wave

AMATEUR
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Cat’s Whisker Crystal Radio

antenna
rectifier
tuning circuit (diolde) storage circuit
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WHISKER

Crystal Diode as
One-Way Valve

30



Cat’s Whisker Crystal Radio Vacuum Tube Radio

antenna

rectifier
tuning circuit (diolde) storage circuit
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WHISKER

R AN CRYSTAL

Crystal Diode as Light Bulb Triode as both
One-Way Valve One-Way Valve and AmpIifi3e1r



Vacuum Tube Radio

40000000 ~4

Light Bulb Triode as both
One-Way Valve and Amplifi?’ezr



David Sarnoft

carly (before WWI)

Telegrapher and office boy
American Marcon1 Company

Meets Columbia Univ. Student
Edwin Armstrong

Commercial Manager of
American Marcon1i Company

33



David Sarnoft

early (before WWI)

Telegrapher and office boy
American Marconi Company

Meets Columbia Univ. Student
Edwin Armstrong

Commercial Manager of
American Marconi Company
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“I have in mind a plan of
development which would
make radio a ‘household
utility’ in the same sense as
the piano or phonograph.
The idea is to bring music
iInto the house by wireless.”

- Sarnoff in 1915

"The wireless music box has
no imaginable commercial
value. Who would pay for a
message sent to nobody in
particular?”

- Sarnoff's associates in response to
his urgings for investment in the radio
in the 1920s

David Sarnoft

carly (before WWI)

Telegrapher and office boy
American Marcon1 Company

Meets Columbia Univ. Student
Edwin Armstrong

Commercial Manager of
American Marcon1i Company
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“I have in mind a plan of
development which would
make radio a ‘household
utility’ in the same sense as
the piano or phonograph.
The idea is to bring music
iInto the house by wireless.”

- Sarnoff in 1915

"The wireless music box has
no imaginable commercial
value. Who would pay for a
message sent to nobody In
particular?”

- Sarnoff's associates in response to

his urgings for investment in the radio
in the 1920s
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Edwin Howard
Armstrong

Regeneration Circuit
First IRE Medal of Honor
SUPERHET Circuit

FM Radio Circuit
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Edwin Howard
Armstrong

Regeneration Circuit
First IRE Medal of Honor
SUPERHET Circuit

FM Radio Circuit
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After WWI ...

Radio Corporation of America

RCA founded out of American Marconi
with GE executive as CEO

RCA buys AT&T’s patents
RCA buys Westinghouse’s patents

... and then dominates American Radio

40
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Listening to KDKA (Pittsburgh) - 1921

Lond

After WWI ...

Radio Corporation of America

RCA founded out of American Marconi
with GE executive as CEO

RCA buys AT&T’s patents
RCA buys Westinghouse’s patents

... and then dominates American Radio
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After WWI ...

Einstein

Radio Corporation of America

RCA founded out of American Marconi
with GE executive as CEO

RCA buys AT&T’s patents
RCA buys Westinghouse’s patents

... and then dominates American Radio

N g5

New Brunswick NJ — 1921
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) r those who desire to be entertained
with concerts, lectures,dance music ~
as well as for the Radlo amateul ™ @
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RCA Catalog of Products - 1922

Radlo Entms thc_ Homc

Y

After WWI ...

Radio Corporation of America

RCA founded out of American Marconi
with GE executive as CEO

RCA buys AT&T’s patents
RCA buys Westinghouse’s patents

. and then dominates American Radio
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. %Jorthose who desire to be T Newlyweds - Edwin and Marion Armstrong
25 Well as for mee“r\';%sné'a’axn“aé“u‘isﬁ = in December 1922

Radxo @Corpomtwn

SALES-DEPARTMENT
WOOLWORTH nutLDlN? NEW YORK

i o

RCA Catalog of Products - 1922 44
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Newlyweds - Edwin and Marion Armstrong
in December 1922
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- Entrepreneur

First Broadcasting Network - 1926 Newlyweds - Edwin and Marion Armstrong
in December 1922
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July 15, 1929

[ M

The Weekly Newsmagazine

......
|||||

David Sarnoff
President of RCA 1in 1929
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Presidential Fireside Chats with
US Citizens 1933 - 1944

July 15, 1929

TIME

The Weekly Newsmagazine

David Sarnoff
President of RCA 1in 1929

48



Radio Drama: Mercury Theatre
on the Air with Orson Wells

David Sarnoff
President of RCA 1in 1929
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Radio Drama: Mercury Theatre
on the Air with Orson Wells

| mEwaR |
| OF THE WORLDS |

= H.G.WELLS -
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3:34 into radio broadcast .....

Ladies and gentlemen, we interrupt our
program of dance music to bring you a
special bulletin from the Intercontinental
Radio News.

At twenty minutes before eight, central
time, Professor Farrell of the Mount
Jennings Observatory, Chicago, lllinois,
reports observing several explosions of
incandescent gas, occurring at regular
intervals on the planet Mars. The
spectroscope indicates the gas to be
hydrogen and moving towards the earth
with enormous velocity.

Professor Pierson of the Observatory at
Princeton confirms Farrell's observation,
and describes the phenomenon as, quote,
"like a jet of blue flame shot from a gun,”

unquote.
We now return you to the music of Ramédn
Radio Drama: Mercury Theatre Raquello, playing for you in the Meridian
on the Air with Orson Wells Room of the Park Plaza Hotel, situated in

downtown New York. 51
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3:34 into radio broadcast .....

Ladies and gentlemen, we interrupt our
program of dance music to bring you a
special bulletin from the Intercontinental
Radio News.

At twenty minutes before eight, central
time, Professor Farrell of the Mount
Jennings Observatory, Chicago, lllinois,
reports observing several explosions of
incandescent gas, occurring at regular
intervals on the planet Mars. The
spectroscope indicates the gas to be
hydrogen and moving towards the earth
with enormous velocity.

Professor Pierson of the Observatory at
Princeton confirms Farrell's observation,
and describes the phenomenon as, quote,
"like a jet of blue flame shot from a gun,”
unquote.

We now return you to the music of Ramédn
Raquello, playing for you in the Meridian
Room of the Park Plaza Hotel, situated in
downtown New York. 52
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Ham Radio Operators become
Electronics Industry Pioneers

Dawvid Packard
9DRV

Frederick Terman
6AE

Jack St. Clair Kilby
WIGTY

Steve Wozniak
6A6BND

July 23, 1951

Edwin Armstrong

W2XMN & W2XEA

56



Ham Radio Operators become
Electronics Industry Pioneers

Key Ideas

David Packard ) i
9]28)“II{IV ackat Scientific:

Marconi’s Tuning Circuit
Armstrong’s Many Circuits

Frederick Terman

GAR Social:
Sarnoff’s Broadcast System
Jack St. Clair Kilby Federal Control of Airwaves
WIGTY
Symbolic:
FDR speaks to the Nation

Steve Wozniak
6A6BND
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