
Words Without Wires
It was 12.30 p.m., December 12, 1901, on a hilltop 600 feet above the harbor of St. John’s,
Newfoundland.  A full gale raged.  Hunched over a table in an abandoned barracks hospital, a
young Italian pressed a telephone receiver to his ear.  Suddenly, Guglielmo Marconi beckoned to
an assistant who came over and took the receiver.  The assistant confirmed what Marconi
thought he had heard-three distinct clicks for the three dots of the letter S in Morse code.  They
had travelled 2,170 miles from a transmitter near Land’s End in Cornwall, England.
Seven years before, Marconi had read of the experiments of Heinrich Hertz, who had found that
sparks transmitted across a gap between two metal plates could be seen to jump across an open
gap in a looped wire several feet away with no metallic connection back to the two metal plates.
Marconi began to conduct his own experiments, sending bigger sparks for longer distances.
Before long, he could transmit a spark the length of a room.

He developed a way of controlling the length of his signals so he could transmit dots and dashes.
By this time, his father, a wealthy business man, could see the commercial possibilities of his
son’s work and gave him money to continue.  Luck was also on Marconi’s side.  One day, using
two metal sheets as reflectors, he discovered that, by holding one high in the air, with the other
on the ground, he could greatly increase the distance of his transmission.

In 1896, Marconi sent a signal four miles during a demonstration on the Salisbury Plains in
England.  By 1900, he was already famous, but scientists thought radio waves, like light, must
travel in straight lines.  Therefore, it would never be possible to transmit much beyond the

Marconi and assistants prepare giant kite aerial for reception of historic wireless signals at Signal Hill, Newfoundland. Photo courtesy
of Canadian Marconi Company.



horizon.  Marconi knew this reasoning must be false because he was already getting greater
distances than that.  It was time to gamble with an attempt to bridge the Atlantic.

Marconi built his transmitter in Cornwall with the antenna system on 20 wooden masts, 200 feet
high.  His receiver was set up at Cape Cod but gales tore it down.  He decided to try the nearest
landfall in North America and set sail for Newfoundland, arriving in St. John’s Dec. 6, 1901.

Marconi set up his equipment in an old fort on what is now called Signal Hill.  His antenna
would be carried by a kite.  Technicians in Cornwall were instructed to start sending the letter S
between 11 a.m. and 3 p.m. Newfoundland time.  The letter S could be sent automatically and
the transmitter could send short dots for longer periods than dashes.  First attempts December 11
failed due to high winds.  Next day, although the winds continued, a kite and antenna were sent
to an altitude of 400 feet.  Marconi, listening intently for an hour and a half, was beginning to
have doubts when the three dots came through.

Once again, the Anglo-American Telegraph Company invoked its Newfoundland monopoly.
Marconi set up permanent headquarters at Glace Bay, N.S. What is now Canadian Marconi was
founded in 1902.

World Wide Web Resources as of March 2000:
Marconi Canada - www.marconi.ca
Inventors Hall of Fame - www.invent.org/book/book-text/71.html
Daily Revolution News - dailyrevolution.com/tuesday/marconi.html

Reginald Aubrey Fessenden
While the world was toasting Guglielmo Marconi a Canadian-born genius was working in
relative obscurity, despite having been the inventor of radio-voice radio-as we know it.

Reginald Aubrey Fessenden was born in 1866 near Sherbrooke, Quebec, the son of an Anglican
minister.  A precocious student, he taught himself all about telecommunications theory.  In 1886
he went to work in the U.S. He subsequently taught at U.S. universities, having been turned
down by McGill.  Like so many brilliant Canadians, Fessenden could find no admirers at home.

Unlike Marconi, Fessenden was a poor businessman and promoter.  He got neither credit nor
much money for most of the 500 inventions of his 68 years of life.  Like Marconi and others,
Fessenden was pursuing the work of Hertz and the possibility of wireless telegraphy.  But
Marconi’s demonstration on the Salisbury Plains in 1896 had discouraged him and he took off
for a long holiday near Peterborough, Ontario, where he often visited relatives.  While day-
dreaming beside a lake one day, Fessenden cast a stone into the water and watched the ripples
spread.  An idea struck him.  What if sound waves were transmitted, not as a series of sparks, but
as continuous concentric waves?

Fessenden returned to his job teaching at the University of Pennsylvania and plunged into
proving his theory.  One day an assistant accidentally jammed down a Morse key which
transmitted a howl.  Fessenden decided that if a howl could be transmitted, so could a voice.  The
solution, he theorized, could be very fast controlled waves of high frequency.  He quit his
university job and took a weather-reporting contract with the U.S. Weather Bureau which would
allow him to continue his own experiments.

Fessenden now worked from a laboratory on Cobb Island in the Potomac River, experimenting
with a receiving station at Arlington, Va., 50 miles away, manned by an assistant named Alfred
Thiessen.  On December the 23rd, 1900, Fessenden spoke into his voice transmitter: “One, two,
three, four.  Is it snowing where you are, Mr. Thiessen?  If so, telegraph back and let me know.”

http://www.marconi.ca
http://www.invent.org/book/book-text/71.html
http://dailyrevolution.com/tuesday/marconi.html


A few minutes later the telegraph key clicked out Thiessen’s answer.  Yes, it was snowing in
Arlington.

This message by Fessenden, then, was the first broadcast of the human voice.

Convinced that he could broadcast speech across the Atlantic, Fessenden began building a station
at Brant Rock, Mass.  The common alternator generates alternating electrical current at 60 cycles
per second.  Fessenden hounded General Electric to build him an alternator that would deliver
100,000 cycles per second.  They couldn’t give him that much but what they gave him was good
enough.  In November, 1906, his man in Scotland reported he could hear voices from Brant Rock
as clearly as if next door.

On Christmas Eve, 1906, Fessenden broadcast the world’s first Christmas program.
Flabbergasted Morse operators on the Atlantic coast and hundreds of miles at sea heard a
recording of Handel’s “Largo”.  Then Fessenden, the only musician on Brant Rock, played “Oh
Holy Night” on the violin, read a message of scripture, and asked anyone who heard him to
write.  The mail poured in.

Fessenden was not honored for his accomplishment.  Marconi had exclusive rights to build radio
stations in Canada.  The Canadian government, which had given Marconi $80,000 for Glace
Bay, had already refused support for Fessenden.  The rest of his life was a constant struggle for
recognition and compensation for the inventions which still poured out.  Four years before his

Jack Dempsey interviewed by radio station XWA in Montreal in 1922. Photo courtesy of Canadian Marconi Company.



death, he received a million dollar settlement.  Although he had returned to Canada from time to
time, he died in Bermuda, in 1932.

On Sept. 3, 1983, Fessenden was finally honoured by the unveiling of a historic plaque at Austin,
Quebec-his birth-place.

World Wide Web Resources as of March 2000:
Hammond Museum of Radio - www.kwarc.org/hammond/fessenden.html
Canadian Science and Engineering Hall of Fame - www.nrc.ca/corporate/english/hall/u_i04_e.html
IEEE Canada Millennium Web Site – First Radio Message

The Voice of Radio
Despite Fessenden’s feat of Christmas Eve, 1906, not much happened in Canadian broadcast
radio for a while.  It was December, 1919, before XWA, Canadian Marconi’s broadcast
transmitter in Montreal, made the country’s first broadcast, mostly recorded music.  Regular
broadcasting from XWA, later CFCF, began in May, 1921, with a program of live music to a
blue-ribbon audience at the Chateau Laurier in Ottawa, 100 miles away.

During the early 1920s, years of jazz and gin mills, stations multiplied.  By 1923, there were 34
stations across Canada.  The same year saw Canada’s first church broadcast, first hockey
broadcast, and first broadcast university lecture.

The newly-formed Canadian National Railways put radio receivers into its parlor cars,
broadcasting news as well as music.  The CNR soon set up a radio department and started
forming its own network.  It was CN radio that masterminded the famous Diamond jubilee
broadcast of 1927.  Its network continued until the Canadian Broadcasting Corporation was
formed in 1936 and took over national broadcasting.

Technical improvements eliminated the squeals and static that came from the early crystal sets.
And it was a Canadian who made home radio popular by inventing the first receiver that could
be plugged into an electric outlet.  Edward (Ted) Rogers came from a family of Pennsylvania
Quakers who had been successful in farming and industry.  He was destined for the world of
business.  But the fascination of radio was too strong.  As a boy, he filled his bedroom with radio
gear.

By 1924, Rogers decided batteries had to go.  They were too large, too expensive and too
unreliable.  But if radio was to run on household current, it must have an AC tube.  An American
had invented a tube but not a very good one.  Rogers brought in improvements to reduce
interference and had a tube on the market in 1925, made by his own Standard Radio
Manufacturing Company.  By 1927 Rogers had improved the batteryless system to the point that
it could be used in commercial broadcasting.  That year he founded radio station 9RB, later to
become CFRB, in Toronto.

Finally, with radio, the North was connected to the rest of Canada.  Telegraph lines had been
pushed through to the Yukon, but maintenance over miles of wilderness had been simply
impossible.  In 1923, soldiers of the Royal Canadian Corps of Signals headed north from
Edmonton to see if radio would work.  Some set up a transmitter at Mayo, just north of
Edmonton, while others went to Dawson, 125 miles further north.  Mayo began transmitting and
listening for a reply.  It came on October 20th.  In 1926, the Northwest Territories and Yukon
Radio System was in operation.  Radio had finally opened up the North.

Radio also provided the first telephone link between Canada and Newfoundland.  In 1938, a
radio connection was set up between the Avalon Telephone Company in Newfoundland and Bell
in Montreal.  Radio-telephone messages between Montreal and St. John’s were relayed through
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newly installed radio transmitter and receiver stations respectively at Drummondville and
Yamachiche on either side of the St. Lawrence River to link with corresponding stations in
Newfoundland near St. John’s operated by Canadian Marconi.  The system was inaugurated
January 10, 1939, with the ceremony carried live on the CBC and the Newfoundland
Broadcasting Company.  This single-channel AM radio circuit would be Newfoundland’s only
telephone link with Canada and the rest of the world until it entered Confederation 10 years later.

The Depression Years of the 1930s were years of retrenchment for the communications industry.
Telegraph revenues dwindled.  Telephones were taken out of service.  The CNR had to cancel
radio service on its trains.

However, near the end of the decade, the King and Queen visited Canada.  Theirs was the first
Royal Visit to be broadcast in this country.  The Second World War then broke out and ushered
communications into a new age.

World Wide Web Resources as of March 2000:
Rogers Communications - www.rogers.ca
IEEE Canada Millennium Web Site – Alternating Current Tube

The Electronic Age
In 1907, an American named Lee De Forest invented the vacuum tube, a device for amplifying
weak electric currents, and ushered in the electronic age.  It was to be not only the age of radio
but also of radar, television, computers and automatic controls in industry.

In Canada the National Research Council was formed in 1925 under the able chairmanship of Dr.
Henry Marshall Tory.  Its meager resources were used to encourage research through
scholarships to promising students and through university research grants.  Dr. Tory was
appointed President in 1928 and served until 1935.  Gen. A.G.L. McNaughton succeeded him

The newly-formed Canadian National Railways installed radio receivers in parlor cars, in the 1920s, to broadcast news and
music. Photo courtesy of Canadian National.
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and served in that capacity from 1935 until 1939.  Gen. McNaughton combined his lifelong
interest in scientific studies with his successful career in military service.  He pioneered research
on ballistic missile control and on the “Cathode Ray Direction Finder”.  This was the early stage
of Canadian research and development in radar.  Ironically, it would not be until the desperate
days of the Second World War that electronics would make great progress.  Radar had to be
developed to make anti-aircraft fire more efficient and to track incoming German bombers.

As the war ended, the development of the computer was spurred by the need for the millions of
computations involved in the production of atomic energy.

For 40 years, the vacuum tube remained the mainstay of the electronics industry.  Then, in 1947,
the transistor was developed by three scientists of Bell Laboratories in the U.S. Smaller and more
reliable, it replaced the vacuum tube, making possible the miniaturization of electronic
equipment in a way that was not dreamed possible before.

In this half-century, before men ventured into space, electronics was to revolutionize the world
of industry, medicine and communications.

World Wide Web Resources as of March 2000:
National Research Council – www.nrc.ca

The Microwave
After the Second World War, demand for telephone
service was so great it became obvious open-wire
lines would soon not be able to carry the load.
Fortunately the solution was at hand in the form of a
radio wave known as the “micro wave”.

Radio waves are measured in length and frequency.
Length may vary from millimetres to miles.
Frequency varies from under 10 kilohertz (10,000
cycles per second) through a gigahertz (one billion
cycles per second) up to 300 gigahertz.  The shorter
the wave the higher the frequency.  The micro
wave, only a few inches long, is found above 1
gigahertz.

Because the microwave travels in a straight line and
won’t penetrate solid objects, a microwave system
of communications must have a line of relaying
towers to carry the “message” around the curvature
of the earth.  There must be no obstruction between
these towers.

Actually, Canada’s first microwave system had
already been built between Prince Edward Island and Nova Scotia.  The two provinces had tired
of the continual failure of underwater cable, due to tides and currents.  On Nov. 20, 1948, the
premiers had exchanged the first microwave telephone conversation.  In 1952 Bell began
pushing its colleagues in the Trans-Canada Telephone System to build a cross-Canada
microwave line.  The microwave line, it was pointed out, would carry hundreds of telephone
channels as well as television.  The CBC had already opened its first television stations in 1950.

A Canadian Pacific Railway engineman communicates by
radio with caboose or terminal. Photo courtesy of
Canadian Pacific Corporate Archives Collection.
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Microwave towers began to dot the land.  Builders ran into the same problems as with the All
Red Line in 1932, but this job was finished by 1958.  It was the longest microwave line in the
world, stretching 3,900 miles from Halifax to Vancouver, with 139 towers averaging less than 30
miles apart.  They ranged from as high as 350 feet in Ontario to only 30 feet on the flat plains of
Saskatchewan.  Eventually, the microwave line was able to carry 1,200 telephone channels or
their equivalent in telephone, telegraph, data, radio, television, TWX (customer-dialed
teleprinters) and computer communications.

In 1962, CN/CP Telecommunications announced they would build their own microwave line.  It
was finished in 1964.

Microwave tower provides telephone and television services to remote areas of Northern Ontario.  Photo courtesy of Bell Canada Telephone
Historical Collection.



CNCP Telecommunications
With the formation of the CNR in 1923, CN and CP Telegraph Companies competed head to
head with each other as well as with telephone.  During the 1930s, they provided
communications service for such organizations as airlines and stock exchanges.  While the
telegram was still important, it was no longer the keystone to their business.

By this time competition with telephone was no longer limited to long distance.  There was a
need for intercity teletype circuits and various types of network service.

In 1947, the two companies began to think about joining forces and started joint sales.  Their first
important step together was the offering of Telex Service in 1956.  This was of particular use for
small businesses which were looking for an alternative to telegram or telephone but could not
afford dedicated, or private, circuits.  Telex offered them access to a world-wide network at
reasonable cost with no minimum toll charge.

Telephone Service at Frobisher Bay, 1964.  Photo courtesy of Bell Canada
Telephone Historical Collection.

Microwave tower, 1959, part of system installed
by Trans Canada Telephone System between
1965 and 1958-located on top of a building in

downtown Regina.  Photo courtesy of
Saskatchewan Telecommunications.



In 1980, the two companies merged completely into CNCP Telecommunications.  With the
coming of computers in the late 1950s and early 1960s circuits were needed to transmit data
between computer terminals.  Long distance was limited to about 1,000 words per minute.
Dedicated circuitry was expensive.  In 1967 CNCP filled the gap with their Broadband Exchange
Service, using a wider band than the typical telephone service.  While designed for data, the
broadband system was also developed to provide high-quality voice service and facsimile
transmission.  It has been extensively used by broadcasters on coast-to-coast networks and by the
RCMP to transmit photos and fingerprints.

A CP Telecommunications lineman inspects wires near Arbutus Creek, Vancouver Island-late 1940s.  Photo courtesy of
Canadian Pacific Corporate Archives Collection.



A Canadian Pacific Telegraph messenger in Toronto, 1940.  Photo courtesy of Canadian Pacific Corporate Archives Collection.

A CP Telecommunications lineman, in wintry weather.  Photo courtesy of Canadian Pacific Corporate Archives Collection.


	Table of Contents
	Preface
	Preface to 2000 Reprint
	Introduction
	Help
	Part One - Historical Highlights
	Communication and Control
	The Early Days
	From Sea to Sea
	The "All Red Line"
	Words Without Wires
	Reginald Aubrey Fessenden
	The Voice of Radio
	The Electronic Age
	The Microwave
	CNCP Telecommunications
	Links With the World
	Northern Telecom's Digital World
	Speed by Sunlight
	The Computer
	Electronics in Industry
	Electro-Mechanics
	Electronic Medicine
	The Cobalt Bomb
	The Pacemaker

	The Electronic Media
	The Space Age
	The Satellites
	The Canadarm
	Telemedicine
	Tele-Education
	Telidon
	The Space Age Home

	Electric Power in Canada
	Prior to 100 Years Ago
	Canada's Early Ventures

	Electric Utilities in Canada
	Newfoundland
	Prince Edward Island
	Nova Scotia
	New Brunswick
	Quebec
	Ontario
	Manitoba
	Saskatchewan
	Alberta
	British Columbia
	Canadian Electrical Association

	The Electrical Manufacturing Industry
	The Electrical and Electronic Manufacturers Association of Canada


	Part Two - Electrical Engineering and Technology Education
	1854: The Teaching of Engineering in Canada Begins
	Ecole Polytechnique: The Rise of Engineering Education in Quebec
	Sir William Macdonald and His Legacy
	University of New Brunswick
	The School of Practical Science in Toronto
	A Bench and Electric Motor
	Students Give Their Own Cash
	Several Waveshapes and Frequencies
	The Baccalaureus In Arte Ingeniaria
	Programs East and West
	H.M. Tory and H.J. Macleod and the Westward Movement
	Marching Off to War
	After World War I
	The First French Language Programs
	The War and The Radio School
	After World War II
	General McNaughton and His Cathode Ray Direction Finder
	Graduate Schools: an Expanding Universe
	A Plethora of New Programs for the Computer Era
	Women in Engineering
	Of Graduates and Faculty
	Canada's First Institute of Technology
	Egerton Ryerson's Legacy: A Technical College
	A "Superior" Institute
	Les College d'Enseignment General et Professionel, Les CEGEP
	Colleges of Applied Arts and Technology in Ontario
	The Expanding Call for Technical Education
	Technologists and Technicians
	What's Coming?

	Part Three - Past, Present and Future


	cmdPre: 
	cmdNext: 


