
Links With the World
As early as 1900 there were plans to connect Canada to the Pacific Rim by undersea cable.
However, despite the coming of radio, communication with the rest of the world remained
primitive until 1950 and the formation of a crown agency called the Canadian Overseas
Telecommunication Corporation (COTC), now called Teleglobe.

The world’s first long distance multipurpose underwater cable was laid between Scotland and
Newfoundland with COTC as one of its owners.  It was designed to carry not only telephone and
telegraph messages, but also pictures, broadcast programs and Telex.  It ensured that callers no
longer had to wait for proper conditions to use the radio-telephone.  Then finally, in 1963, the
COTC participated in establishing underwater cable communication from Vancouver Island to
Hawaii, Fiji, New Zealand and Australia.  Later, in 1966, the COTC also became part owner of a
cable system linking us to southeast Asia.  The world was almost linked by cable but the system
would never be completed.  It was rendered obsolete by Satellite Communication.

Northern Telecom’s Digital World
In early 1976, Northern Telecom, a Canadian multinational, signalled a revolution in
telecommunication technology with its announcement of the Digital World.  In becoming the
first corporation in the world to commit to the introduction of a complete family of fully digital
communications switching and transmission systems, Northern Telecom indicated that analog-
based systems would become obsolete in the next few years.  Subsequently, every major
manufacturer in the world followed this corporation’s lead.  Northern Telecom has since
maintained its pioneering role in digital telecommunications and remains the leading supplier of
fully digital telecommunications systems in the world.

Human speech generates sound waves that vary in volume and frequency.  They are called
analog waves.  For nearly 100 years, telephony was based on converting these waves into
electric signals at the transmitter and back to sound waves at the receiver.  Then digital
technology was developed.  In the computer field, it has been said that the analog system simply
calculates by measuring while the digital system actually counts.  A digital signal is information-
voice, numbers, letters, images-coded as a string of on-or-off bits (zeros and ones).  In
telecommunications, the digital system provides a better signal, greater capacity and improved
cost-effectiveness.

Northern Telecom is the second-largest manufacturer of telecommunications equipment in North
America, next to AT&T in the U.S. It operates 27 plants in Canada, 14 in the U.S., two in
Malaysia, and one each in the United Kingdom, the Irish Republic and Brazil.  Its marketing
teams blanket the world.  In 1982, Northern Telecom announced a new program, based on the
foundation laid by success of the Digital World.  The new program OPEN World, addresses the
needs of organizations for more effective information management systems.  OPEN (Open
Protocol Enhanced Networks) World products enable organizations to connect different types
and makes of equipment into an integrated system capable of handling information in voice,
data, image, and graphics format.

Information is one of the most valuable resources any organization has.  Yet, because of the large
number of manufacturers, consultants and users, many different information systems have
evolved over the years, some of which cannot work together.  This increases costs and consumes
time.  With OPEN World, organizations can choose diverse equipment best suited to their needs,



knowing they can connect them to their networks and get immediate access to information in any
form they wish.

World Wide Web Resources as of March 2000:
Nortel Networks - www.nortelnetworks.com

Speech by Sunlight
Soon after he invented the telephone, Alexander Graham Bell invented a “photophone”, which
could carry voice messages on a beam of light.  Its practical application was not possible at that
time because there was no suitable light source and no low-loss means of transmission.

In 1960, the idea of using
light for communication was
revived with the
demonstration of the laser
(light amplification by
stimulated emission of
radiation).  Whereas
ordinary light scatters, as
from a flashlight, the laser is
a powerful beam of
concentrated light.  But the
use of light for
communication was still
limited, because it travels
only in a straight line and is
disrupted by fog or bad
weather.

The solution, developed in
the 1970s, was to transmit
light through a hair-thin
glass fibre, capable of
carrying the beam in any
direction without significant
loss of strength.

Optical fibre systems have
many advantages over
copper wire.  They use less
power and take up much less
room, a prime consideration
in underground ducts in
cities.  They are lighter for
overhead installations.

Above all, they can carry vastly greater amounts of information.

One pair of glass fibres can carry more than 4,000 voice conversations or several television
channels and millions of computer bits per second.  A copper pair can carry only two telephone
conversations and cannot carry video images for a practical distance.

Optical fibre telephone cables. A single pair can carry as many as 4000 voice messages
simultaneously. A copper pair, in contrast, can only carry two voice signals. Photo courtesy

of Bell Canada.

http://www.nortelnetworks.com


One thimbleful of silicon, the most plentiful element of the earth’s crust, will produce a
kilometer (.62 miles) of glass fibre. (Fibres may also be made of plastic which is cheaper but not
as good as glass.)

Fibre optics has become one of the most exciting technologies of the 1980s, with Canada a world
leader in the field.  Northern Telecom and its research and development subsidiary, Bell-
Northern Research, began development of optical systems in 1973.  Bell Canada successfully
tested an optical fibre system between main telephone stations in downtown Montreal in 1977.
Then, in 1978, Bell began a fibre optics trial extending this new type of phone service to
residences in Toronto’s Yorkville district.  By the end of 1983, Bell was using fibre optics
exclusively for all new inter-office trunk cable requirements.

The Manitoba Telephone System tested world’s first rural fibre optics transmission in 1981, in
conjunction with the federal department of communications and Northen Telecom.

In 1984 Sask Tel, the Saskatchewan government telephone company, was to complete the
world’s longest fibre optics system-3,400 kilometres (2,100 miles)-carrying cable television and
other services to small communities.  The fibre optic technology has been supplied by Northern
Telecom’s new $8 million plant Saskatoon.  In April, 1985, Telecom (a consortium of the major
telephone companies and Telesat Canada) announced it will build a coast-to-coast fibre optic
network that will be finished by the end of the decade.

Technology has made real the vision of Alexander Graham Bell in 1880: “I have heard articulate
speech produced by sunlight!  I have heard a ray of the sun laugh and cough and sing!”

The Computer
Although the history of the computer goes back many years, the first electronic computer, using
vacuum tubes, was completed in the U.S. in 1946.  Called ENIAC, for Electric Numerical
Integrator and Calculator, it contained 18,000 tubes, was 100 feet long, and stood 10 feet high
and three feet deep.

Plans to build a Canadian computer were announced in 1949 by the University of Toronto.
Funds were made available from the National Research Council and the Defence Research Board
and a prototype was completed in 1951. It filled one side of a lecture room and contained a
thousand vacuum tubes.  Meanwhile, a Ferranti Mark 1 computer became available from Britain
after the British government cancelled an order.  The need in Canada was urgent at the time so
the Ferranti computer was purchased and christened “Ferut” (a contraction of “Ferranti” and
“University of Toronto”).

Ferut computed water levels for the proposed St. Lawrence Seaway, did computations for
Atomic Energy of Canada Limited and offered services to other universities.  The University of
Saskatchewan in particular took advantage of this.

The Canadian Post Office got a system for sorting mail in 1955, three years ahead of anyone
else.

Multi-national computer manufacturers moved into the Canadian market.  The CNR
computerized its payroll.  Trans Canada Airlines, as it was then, used the first transistorized
computer built for commercial use to handle its seat reservations.

In the early 1960s, Ferranti-Packard of Toronto produced a Canadian computer, first in the world
with time-sharing features.  Called the FP 6000, it could perform several jobs at once, each
protected from the others.



Generally though, it is in the field of computer servicing and software that Canadians have
excelled.  The University of Waterloo, first to offer computer courses on a wide scale, boasts that
every piece of educational software used there has been created by students.  Waterloo’s
software products have been distributed around the world.

Electronics in Industry
Computer technology can now perform some gigantic tasks.  Steel making, for instance, can no
longer be thought of as a job of strength and endurance.  Sophisticated electronic controls now
watch the process.  Video terminals display information on temperature and chemical
composition of the steel, speeding up the process and improving product quality.

Electronic controls also govern the processes of oil refineries, pulp and paper mills, and the
environment of huge commercial building complexes.  Canadian oil companies use electronic
equipment throughout the production process from seismic exploration to refining.

Industry, always trying to cut energy costs, uses microprocessors to improve the efficiency of
steam boilers.

In the production of electrical power, electronic controls govern the output of both nuclear, and
coal-fired plants.  Computers relay all vital information to plant operators at lightning speed.  A
dual computer system ensures that, if one unit fails, control is automatically switched to another.

Honeywell Limited, born in the U.S. in 1883 making primitive thermostats, now produces
extremely sophisticated control systems in its
Scarborough, Ontario, plant for export around
the world.  Because of Canada’s climate, and
its history of publicly-owned hydroelectric
utilities, Honeywell has been able to do a brisk
business in electric heat controls.  It has
become a main supplier of security systems to
banks and lighting control systems which
adjust to the particular light level needed.
Installed in an office complex, a
microprocessor-based system can control
temperature, light, air conditioning and
security from fire and unauthorized entry.

Electro-Mechanics
In the field of electro-mechanics we have
another example of Canadian enterprise.
Electrovert, established in Montreal in 1951 as
a one-man importing and sales agency, now
leads the world in soldering technology.
Branching out first into the U.S., Electrovert is
now a multi-national with customers in more
than 60 countries around the world.

Central to Electrovert’s success was the
introduction to North America of the
technology of wave-soldering.  Soldering of
printed circuit boards-the “brains” of an

Since the early 1960s, U.S. National Aeronautics Space
Administration projects such as the Space Shuttle Orbiter

Discover (pictured here) have incorporated subsystem
fabrications using Electrovert wave-soldering equipment and

techniques. Photo courtesy of Electrovert Ltd. and AM&P
Services Inc.



electronic product-was once a painstaking manual operation.

Wave-soldering provides for an automated system that has revolutionized the electronics
industry.  As the printed circuit board travels along a conveyor system it passes over, a wave of
liquid solder pumped through special nozzles which produce the required wave shape.  This not
only speeds up the process but ensures consistently high quality.

The first North American customer for the wave-soldering technique was the Minuteman missile
project in the U.S. The American market has served as the laboratory and proving ground for
Electrovert’s techniques.  Electrovert was asked by NASA to develop automatic equipment for
hot-solder coating of its specialized boards.  When NASA set up a soldering school for
contractors working on the Apollo program, Electrovert methods were used.

Electronic Medicine
Until the 1920s and 1930s, electronics played a relatively small part in the field of medicine.
Now it is involved in any number of treatments in which Canadians have made significant
discoveries.

The Cobalt Bomb:
It was a Canadian team that developed the first cobalt
bomb in 1951, prolonging the lives of thousands of
cancer sufferers.  The key figure was Dr. Harold Johns,
a physicist at the University of Saskatchewan in
Saskatoon, who started seeking material from Chalk
River in 1947 to test on cancer cells.  The response was
that Saskatoon, a city of 40,000, might not be the ideal
place for such work, but authorities finally agreed to
send him cobalt if he could devise a safe container for it
and design a treatment head that would regulate the
amount of radiation given a patient and aim the rays
accurately.  Dr. Johns and his associates did both.

In 1951, Chalk River sent radioactive cobalt, the world’s
first, to Dr. Johns and to Victoria Hospital in London,
Ontario.  The two Canadian units served as models for
other countries and scientists came from around the
world to learn how to use the cobalt bomb.

The Pacemaker:
In 1949, Dr. John Hopps was working at the National
Research Council in Ottawa when he got a call for help
from Dr. Wilfred G. Bigelow, head of the cardiovascular
laboratory at the Banting Institute of the University of
Toronto.  The Institute was looking into the possibility
of cooling a patient prior to heart surgery so the effect of

interrupting his circulation would be less severe.  The problem that required Dr. Hopps’ help was
how to safely rewarm experimental animals that had been subjected to hypothermia.

An 18-month congenial amputee
contemplates his future with prototype of a

myoelectric prothesis developed at the
University of New Brunswick. The limb is

activated by an electrical impulse from user's
nerves, amplified by a battery in the limb.

Photo courtesy of Lynn and Joe Rector and
son Jonathan, of St. John, N.B., Dr. R.N.

Scott of the University of New Brunswick,
and Health Care technology Consultants

Limited of Belfountain, Ontario.



Dr. Hopps learned that during cooling, the animals’ hearts tended to come
to a standstill.  However, repeated electrical stimuli would keep the heart
beating.  From this research came the world’s first heart pacemaker, built
at the National Research Council, in 1951.

At that time there were no transistors and the pacemaker was far too big
to be carried by the patient.  By 1984, however, a premature baby born in
Calgary, weighing one kilogram, was fitted with a pacemaker the size of
three silver dollars placed on top of each other.  It is believed to be the
first operation of its kind in the world.  Dr. Robert Sommerville, who
performed the operation at Foothills Hospital, compared it to implanting a
railway watch under the skin on top of someone’s hand.

As the little girl grows the pacemaker will be replaced.

Electronics has also given new hope to paraplegics
and to amputees who can be fitted with electrically
powered artificial limbs controlled by myolectric
voltages generated by nerves.

Another  example of the application of electronics
to medicine is a mini-computer the size of a pocket
calculator, developed at Toronto’s Hospital for Sick
Children, which gauges  the insulin doses needed
by a diabetic, balancing the dose against food
intake and exercise.

One of medicine’s newest surgical tools is the laser
which has been used to destroy tumors, open
clogged arteries and weld leaking blood vessels.
First used in the early 1970s, lasers are now used
mainly for eye, ear, nose and throat surgery.  Some
diseases of the retina associated with diabetes can
now be controlled with laser surgery.  Lasers can
also correct detached retinas and remove scar tissue
that obstructs vision following a cataract operation.

World Wide Web Resources as of March 2000:
Canadian Medical Hall of Fame - collections.ic.gc.ca/medical/xbigelow.htm
National Engineering Week - www.new-sng.com/achiev5.htm
IEEE Canada Millennium Web Site – Pacemaker

The Electronic Media
In July of 1932, readers of Radio Week got some interesting news: radio station CKAC in
Montreal had been experimenting with television broadcasts.  But, predicted the writer, there
could never be long-distance transmission of pictures.  The difficulties and costs would be too
great.  He told radio fans not to worry; their sets would not be made obsolete by television.  As it
turned out, television was not considered a viable medium at the time.  It would be another 20
years before CBC-TV stations in Montreal and Toronto went on the air, in the 1950s, with color
television having to wait until the 1960s.

Meanwhile the Second World War had proved radio indispensable.  Broadcasts brought back
news and interviews with Canadian troops overseas, the speeches of Winston Churchill and the

A five-year study by the National Research Council has
unravelled some of the mysteries of bird flight physiology.

Biotelemetry transmitters weighing less than one ounce (28.35
grams) were carried on the back of homing pigeons and other

birds.  They produced new information on the energetics of
flight by measuring breathing rate, body temperature and
heart rate.  Photo courtesy of National Research Council.

Early heart pacemakers
were limited to the life of

zinc-mercuric oxide
batteries. The pacemaker
pictured here uses lithium
battery with a life of more

than 10 years. Photo
courtesy of National
Research Council.

http://collections.ic.gc.ca/medical/xbigelow.htm
http://www.new-sng.com/achiev5.htm
http://www.hcdata.com/millennium


Sunday morning BBC news complete with the chiming of Big Ben.  CBC correspondents were
ahead of their U.S. counterparts with their recording equipment that could bring sounds directly
from the battlefront.  It would not be the last time Canadians were ahead in communications
technology.

In 1967 the CBC was looking for a better Toronto transmitting site and persuaded Canadian
National Railways to include a broadcasting tower in a new development on Lake Ontario.  The
idea snowballed into the CN Tower, the world’s tallest freestanding tower, with observation
decks, dining pod and three levels crammed with broadcasting equipment.

By 1984 Canadians had direct broadcast satellite television, beamed directly to practical sized
homeowner dishes.

Print, too, has gone electronic. When the Riel Rebellion broke out in 1885 Canada’s first war
correspondents went west to write their stories in longhand and file them by the relatively new
telegraph medium. In those early days telegraph operators themselves were often the only
newspaper correspondents. Then a dispute between CP Telegraphs and the Winnipeg papers led
to the establishment in 1911 of the Canadian Press, a co-operative newsgathering agency. For
many years, CP reports were carried by the wires of the telegraph companies and ripped off
teletype machines in newsrooms across the land. Today reporters, who used to pound on
typewriters, use silent electronic video display terminals to write their stories while words and
pictures are flashed across the country via satellite.

World Wide Web Resources as of March 2000:
CN Tower – www.cntower.ca
CBC - cbc.ca
IEEE Canada Millennium Web Site – CN Tower

The Space Age
It’s September 29, 1962, at Vandenberg Air Force Base in California.  A Thor-Agena rocket
roars off towards space carrying Alouette I, a Canadian satellite designed to bring back scientific
information from space.  It’s Canada’s first satellite launching and makes us the third country in
the world to have a satellite aloft.

Placed in orbit 1,000 kilometers (600 miles) above the earth, Alouette I will send back news of
the physical properties of the ionosphere and help improve high frequency radio communications
in the Far North.  It will be followed by many other satellites, sending back information or acting
as relayers of communications to join Canada’s sparse population together.

Because of its physical characteristics, Canada has been an ideal place to test communications
technology.  The harsh climate makes northern travel difficult.  Geographical barriers and vast
spaces separate us.  The magnetic north pole disrupts northern radio communications.  The
Canadian space industry has proved equal to these challenges.  Canada has become one of the
few countries in the world with the ability to design, build and test complete satellites.  Much has
been accomplished since the primitive telegraph and telephone days of 1884.  Who knows what
2084 may bring?

World Wide Web Resources as of March 2000:
Canadian Space Agency - www.space.gc.ca
NASA - www.nasa.gov

http://www.cntower.ca
http://cbc.ca
http://www.hcdata.com/millennium
http://www.space.gc.ca
http://www.nasa.gov


The Satellites
Alouette I had four jobs to do.  By emitting radio beams and timing the echoes, it could draw a
radar map of the upper ionosphere.  It could also measure cosmic noise, monitor low frequency
radio noise, and count the number of charged particles around it.  Although its life span was
expected to be only one year, it lasted for 10 before being switched off from earth.

Alouette I was followed in 1965 by Alouette II. Then came Isis I and II, named after the
Egyptian queen of the heavens, in 1969 and 1971.  They were able to perform more scientific

tasks.  Isis II took pictures of the aurora borealis
from above.  These early satellites proved that the
aurora and the accompanying radio blackouts
result from solar wind, flowing in from space,
reacting with the magnetic field of the magnetic
north pole.  Launched by U.S. facilities, their
information was shared with the U.S.

But even before this program was completed
Canada made an important decision.  It decided
to get into the relatively new, untested and
expensive field of communications satellites.
Such satellites are equivalent to towers thousands
of kilometers high.  They can capture signals
from earth and return them without interference.
They can “see” even the remotest parts of
Canada.

In 1969 Telesat Canada was formed to install and operate a system of communications, including
satellites and the earth stations that receive their signals.  Telesat is a private company, owned by
CNCP, the major telephone companies, and the federal government.  Its satellites are called
Anik, the Eskimo word for brother.

Anik I would be the western world’s first
communications satellite.  Only the U.S.S.R.
was in the field.  And Canada would follow a
better and more sophisticated procedure than the
Russians.  Russia had six satellites in orbit,
carefully coordinated so that when one
disappeared over the horizon the next would
take over.  Canada’s Aniks would be
geostationary satellites, orbiting at the speed of
the rotating earth so as to remain stationary in
one spot high above the equator.  Anik A-1, as it
would be known later, went into space on
November 9, 1972, carried by a U.S. Delta
rocket from Cape Canaveral.

Essentially, Anik A-1 was a spinning drum, 180
centimeters (70 inches) in diameter, 340
centimeters (11.5 feet) high, weighing 570 kilograms (1,254 pounds) at launch.  On its body,
were 20,000 solar cells to provide the main power for its electronic systems.  Computer controls
kept it from moving more than 0.5 degrees latitude or longitude from its stationary position
which had to be maintained if it was to beam signals down to fixed earth stations.  Anik A-1

Telesat Canada's Anik D-1 satellite undergoes tests at the
David Florida Laboratory near Ottawa.  It was launched in
1982.  Photo courtesy of Department of Communications.

Alouette I, Canada's first satellite, was launched September
29, 1962, from Vanderberg Air Force Base in California.  It
sent back scientific information from the ionosphere.  Photo

courtesy of Department of Communications.



could carry 12 television programs or 1,520 voice circuits.  On January II, 1973, it began
relaying telephone service between the south and the high Arctic.  By spring, 25 communities
had begun to get television through it. Subsequent Anik A’s increased the volume of service.

Even before Anik A-I was launched, Canada and the U.S. had begun to plan a new type of
communications satellite called Hermes, after the messenger of the Greek gods.  Its purpose was
to test new technologies in such fields as medicine and education.  Unlike Anik, Hermes carried
its 27,000 solar cells in a pair of “sails” that unfolded from its body at launch.  Hermes went into
orbit in 1976 and shut down in late 1979.

Anik B, launched in 1978, was a hybrid satellite, used for both experiments and commercial
broadcasting.  Its two solar sails stretched 9.54 meters (31.3 feet), rotating once a day to get
maximum sunlight.

On November 11, 1982, the first of the Anik C series was launched from Kennedy Space Centre
aboard the NASA shuttle Columbia.  As the shuttle orbited 300 kilometers (185 miles) above the
earth, Anik C was “spun up” to 50 revolutions per minute on a turntable.  Then the cargo bay
doors opened, a clamp holding the satellite in place was released, and four spring plungers
propelled it into space.  Later, a small rocket motor fired it into orbit.

The Anik C’s, third of which was launched April 12, 1985, brought new kinds of broadcasting ,
business network and other telecommunications services to Canadians. These are high frequency
satellites which can work with small earth stations.  Because they don’t interfere with terrestrial
microwave, their earth terminals can be located in crowded cities on individual homes.  The

The ISIS I (shown here) and ISIS II scientific satellites ceased
regular operation March 13, 1984.  The two Canadian-built

satellites had successfully collected data on the ionosphere of
the earth's surface, for 15 years.  Photo courtesy of

Department of Communications.

Anik I, launched in 1972, was Canada's, and the western world's
first communications satellite.  The 20,000 solar cells on its

body powered its electronic systems, supplemented by batteries.
Photo courtesy of Department of Communications.



Anik C can deliver an excellent television picture through a dish antenna only one meter (3.28
feet) in diameter.

The 1980s also brought the Anik D’s, with twice the communications capacity of the A’s.  Of
special significance is that they are made by Spar Aerospace Limited, a Canadian contractor now
famous for its Canadarm.

Canada and the U.S. are studying the possibility of a mobile satellite (MSAT).  It would virtually
end restrictions on distances that can be bridged by mobile radio and radio telephone, whether
from land, air or sea.

Hermes, a communications technology satellite, was launched by Canada and the U.S. in 1976, and was used for
experiments in telemedicine and tele-education.  Its solar cells were carried in folding "sails".  Photo courtesy of

Department of Communications.



Canada is already taking part in Satellite Aided Search and Rescue (SARSAT), an international
search and rescue tracking system , in co-operation with the Soviet Union’s COSPAS. By cutting
rescue times to hours instead of days, the system should drastically increase the survival rate.  In
its first six months of testing in 1983, COSPAS-SARSAT helped save 28 lives.

World Wide Web Resources as of March 2000:
Space Net Canada Alouette- www.spacenet.eybe.edu.on.ca/satellites/alouette
Space Net Canada ISIS 1 - www.spacenet.eybe.edu.on.ca/satellites/isis-1
Space Net Canada ISIS 2 www.spacenet.eybe.edu.on.ca/satellites/isis-2
Telesat - www.telesat.ca/satellites/satfacts.html
Space Net Canada ANIK A - www.spacenet.eybe.edu.on.ca/satellites/anika
IEEE Canada Millennium Web Site – Alouette, ISIS, Anik

The Canadarm
Friday, November 13, 1981.  In the cargo bay of the orbiting Columbia space shuttle, a 15 meter
(50-foot) electronic arm comes to life and lifts slowly from its cradle.  Then, as it rises above the

open bay, the shoulders elbow and wrist joints are flexed.  The arm is moved from side to side to
see how it will react to sudden movements in space.

The Canadarm operates from U.S. Space Shuttle.  Photo courtesy of NASA and Spar Aerospace Limited.

http://www.spacenet.eybe.edu.on.ca/satellites/alouette
http://www.spacenet.eybe.edu.on.ca/satellites/isis-1
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http://www.hcdata.com/millennium


At an instrument panel as complex as that of a commercial airliners shuttle pilot Richard Truly
puts the arm through its paces-automatically, by computer, and manually.  At a television set in
the Johnson Space Center in Houston, Texas, Canadians watch proudly as the Canadarm waves
back at earth.

The Remote Manipulator System (RMS), or Canadarm, has been designed and built in Canada
with Spar Aerospace Limited as prime contractor to the National Research Council.  It has been
a $110 million investment that paid off.  Spar has now delivered four Canadarms to the U.S.
Every shuttle orbiter will have a Canadarm as part of its equipment.

Spar, long involved in space projects, has become world famous.  In 1984 it signed a $20 million
deal with the People’s Republic of China to provide 26 satellite earth stations plus
telecommunications equipment and technology.  The contract has since been expanded to $28
million for 31 stations.  The equipment will form part of a Chinese domestic satellite system.
Other Spar projects include a Brazilian satellite system, of which the first satellite was launched
in 1985, and a subcontract for components on Intelsat VI, the worlds most powerful
communications satellite, to be launched in 1986.

Unable to support its own weight on earth, the 434 kilogram (965 pound) Canadarm was tested
on an air bearing rig at Spar, but no one could be sure how it would perform under actual
conditions.  As of November, 1981, the engineers knew their theories were right.  Canadarm’s
ability to actually grasp an object was tested March 25, 1982.  The electronic limb made it look
easy.  It grabbed a 160 kilogram (350 pound) package of electronic instruments, lifted it out of
the shuttle hold, then replaced it.

The aluminum and graphite arm is attached at the shoulder to the shuttle’s cargo bay.  It is 38
centimeters (15 inches) in diameter and packed with electronic equipment.  The end effector, or
hand, is designed to mesh with grapple fixtures on the payload it must handle.  Among other
things, the Canadarm will be able to deploy and retrieve equipment, service it in space, and map
the environment around the orbiting shuttle.

As might be expected, Spar Aerospace’s technological wizardry will not be confined to space.  It
is now developing a remote manipulator and control system for Ontario Hydro which will be
able to service a nuclear reactor core while the reactor is working.

World Wide Web Resources as of March 2000:
MD Robotics - www.mdrobotics.ca/canaframe.htm
National Engineering Week - www.new-sng.com/achiev3.htm
Space Net Canada - www.spacenet.eybe.edu.on.ca/spacerobotics/canadarm
IEEE Canada Millennium Web Site – Canadarm

Telemedicine
In 1881, the daughter of the telegraph operator in Humboldt, Saskatchewan, fell ill.  The nearest
doctor, 100 miles away in Prince Albert, offered advice by telegraph but the little girl died.  It
was a primitive form of telemedicine, the use of telecommunications for diagnosis and treatment
of disease.  Since then, telemedicine has progressed slowly.  In 1954 the Royal Canadian Corps
of Signals was stationed at Ennadai Lake, 250 miles northwest of Churchill, Manitoba, when an
epidemic of influenza broke out among the natives.  A sergeant radioed for help but all planes
were grounded in Churchill by bad weather.  However, a doctor radioed back instructions for
treatment and the native community was saved by judicious use of the signal corps’ medical
supplies.

http://www.mdrobotics.ca/canaframe.htm
http://www.new-sng.com/achiev3.htm
http://www.spacenet.eybe.edu.on.ca/spacerobotics/canadarm
http://www.hcdata.com/millennium


During the 1970s a four-stage project got under way in Ontario to bring health care to remote
areas.  The first three stages were feasibility studies by the Universities of Toronto and Waterloo
to compare various telehealth systems.  The studies showed that if a nurse was with the patient, a
doctor could make as good a diagnosis through examination by television or telephone as he
could face to face.

In 1977 a telehealth system was set up in Sioux Lookout, where the town serves a health region
of’27 outlying communities with populations of 25 to more than 1,000.  The system used slow-
scan television linking Sioux Lookout Hospital with health aid and nursing stations in the region
and also with Sunnybrook Medical Centre and the Hospital for Sick Children in Toronto.  Since
then, a conference bridge at the Toronto General Hospital has made it possible for a number of
sites to participate in teleconference sessions.

With the launching of Hermes in 1976, telemedicine moved into consultation via satellite, with
experiments conducted through the University of Western Ontario in London and Memorial
University in St. John’s, Nfld.

Western was able to receive transmissions from Moose Factory General Hospital on James Bay.
There was also an audio connection between Western, Moose Factory and a remote nursing
station called Kashechewan.

In Newfoundland, Memorial was linked by audio and video to hospitals in St. Anthony and
Stephenville on the island and Labrador City and Goose Bay in Labrador.  Through “televisits”,
patients in St. John’s could even see and talk to their relatives back home.  Now, telemedicine
connects hospitals throughout Newfoundland with St. John’s and also provides medical
assistance to oil rigs offshore.

Tele-Education
Canadian education moved into the electronic age in the 1960s with educational television.
Regular radio broadcasts to schools had already begun in 1927 and radio continues to play a
valuable role in education systems.  Now, satellites bring educational and social programs to the
most remote parts of the country permitting interaction, not just one-way broadcasts.

A striking example is B.C.’s Knowledge Network of the West Communications Authority,
created in 1980.  Among other things, it allows TV programs to be broadcast from the University
of British Columbia to isolated sites in the province and the Yukon.  It is also able to hit some
spots on the prairies.

In Quebec the worth of satellite education was proven in 1980-81 with a pilot project linking the
northern school district of Kativik with five Inuit villages.  Educational programs through audio
and video facilities were broadcast in English, French and Inuktitut for up to 12 hours a week.

ACCESS Alberta has broadcast programs via satellite to such northern communities as Peace
River with telephone lines permitting students to ask questions.

Through the satellite Hermes, the Saskabec Education-Culture Exchange allowed two French-
speaking communities to get to know each other.  One was Zenon Park in northern
Saskatchewan, the other, Baie St. Paul, 3,000 kilometers (1,860 miles) away in Quebec.
Exchanges included information on the history and geography of each community.  The 400
francophones of Zenon Park gained a new pride in their language and lost some of their sense of
isolation.



In the classroom, every province now has computers.  “Computer literacy”, the knowledge to
make computers useful in everyday life, is now considered a necessity.

World Wide Web Resources as of March 2000:
SchoolNet - www.schoolnet.ca

Telidon
In the early 1880s women were just beginning to be accepted as telephone operators.  The first
woman to handle the switchboard in Winnipeg, in 1882, was Ida Cates, a pretty young woman

who became known as “the voice with the smile”.  Nearly
100 years later Ida Cates was honored in the naming of
Project Ida, a Manitoba trial of an entirely new Canadian
technology called Telidon, developed by the Department of
Communications.

Telidon, a term based on Greek words meaning to see from
afar, is an information system that can operate in two ways.
It can be a one-way system by which the user summons up
information on a television screen in color, telling him, for
instance, what entertainment is available in a city he is
visiting.  Or it can be a two-way television system with
which the user can shop, pay bills or take educational
courses.  This two-way system is called videotex.

Project Ida, operated by the Manitoba Telephone System,
was an engineering test in 1980-81 to try various forms of
Telidon technology.  It was followed by Grassroots, the first
commercial agricultural videotex venture in North America.
Grassroots was started by MTS and Infomart, a developer of
Telidon-based systems.

Grassroots began with 25 terminals placed in government
offices, credit unions, or grain elevators around the province.
Farmers could use these terminals, or rent terminals for their
homes, to get weather forecasts, data on the livestock

market, or prices from the Winnipeg Commodity Exchange.  A second stage brought electronic
shopping, bill paying, and banking.  Grassroots was later made available in other Canadian
provinces and, in 1984, was sold to the U.S.

World Wide Web Resources as of March 2000:
IEEE Canada Millennium Web Site – Telidon

The Space Age Home
The public may not take advantage of all that technology can offer.  However, it’s a fairly safe
bet that every home will soon have, if it doesn’t already, both black and white and color TV,
AM-FM radio, and a videocassette recorder to record television programs.  As well as a stereo
set, there’ll be a videodisc player, video games and a home computer.  The latter will wake you
up, turn on the coffee pot and plan your day.  It may even talk to you.

Fantastic?  Not in Canada, the most wired country on earth!

Ida Cates became Winnipeg's first woman
telephone operator in 1882.  She was honoured
one hundred years later in the naming of Project

Ida, which tested Canada's new Telidon
technology.

Photo courtesy of Manitoba Telephone System.

http://www.schoolnet.ca
http://www.hcdata.com/millennium


Electric Power in Canada

By Fred Kee

Prior to 100 Years Ago
Against the long background of history, electric power to serve mankind
is very new.  Dr. William Gilbert was a Court Physician to Queen
Elizabeth and President of the College of Physicians in London.  He had
been practising medicine there since 1573 but during his spare time he
studied both magnetism and chemistry.  In 1600 he published his famous
treatise on the magnetic field of the earth and conjectured that magnetism
and electricity stem from a common force.

One hundred and fifty-two years later Benjamin Franklin flew his kite in
Philadelphia, declared electricity and lightning to be one and the same
thing and introduced the practice of protecting exposed buildings with
lightning rods to conduct the electrical energy of lightning safely into the
ground.  That was in 1752.  After another 70 years, in 1821, Michael
Faraday demonstrated in England that electric voltage could be generated
across the ends of a piece of wire by physically moving the wire through
a magnetic field.  It was called magnetic induction and it showed the
world that electrical forces could be generated from mechanical forces.
Ten years later Faraday succeeded in generating a steady current of
electricity.  He had built the world’s first dynamo and the electric power
industry had been born.  It has been growing exponentially ever since.

Before the mid 1800s few people recognized electricity’s potential to ease
man’s burden and extend his powers.  Prior to about a century ago, the
only commercial uses for electricity were telephone and telegraph.

The electric arc lamp was actually invented in 1812 by connecting wires
from a chemical battery to two pieces of charcoal.  A Russian scientist
living in Paris, Pavel Jablochkov showed an improved arc light at the
Paris Exposition of 1878.  But gas lighting still held a monopoly.

Among the many investigators working to break that monopoly was an American named
Thomas Alva Edison.  The Edison family had been connected to Canada since the American
Revolution when John Edison, Thomas’ grandfather, had supported the King and been forced to
flee north across the border.  In 1837, during the uprising in Canada, his son Samuel resolved not
to repeat that mistake so he supported the rebels.  But the rebels lost and Sam and his family fled
south to Ohio.  Thus Thomas Edison, his seventh child, was born in the U.S. on February 11,
1847.

Like many others, Edison knew that light could be produced by passing electric current through a
filament inside a sealed glass container from which all air had been driven.  The problems were
to find a filament that would not break and to produce a proper vacuum.  In the fall of 1879
Edison adapted a new pump and produced a filament of carbonized thread.  He produced a light
that would burn for 40 hours.

“I think we’ve got it,” he told his associates.
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And they had.  The incandescent lamp, or the electric light bulb, as we know it today, had been
invented.  The great age of electricity was about to begin.

In Canada, in 1880, there was a great need for an indigenous source of energy.  The hardwood
stands that had heated homes and fuelled foundries were largely gone.  The power-producing
capacity of falling water had long been recognized, but that power could not be economically
transported over even a short distance.  Flour and saw mills were restricted to sites along rivers
and streams.  The advent of electric power opened up a whole new horizon for the development
of Canada’s natural sources of energy.

Canada’s Early Ventures in Electric Power
It was in 1882 that the first commercial system for generating electricity in a central station and
delivering it to light up the streets of Manhattan was built by Edison and his company.  Likewise,
in Canada, the early use of electric power was to provide lighting-especially street lighting-in the
centers of cities and towns.  Then, to improve the economics of the electrical system expansion
was promoted to develop lighting of various premises along the lighted streets.  At the same time
electricity was promoted for scattered industrial operations along the rivers where water power
was already used as the driving force.  As early as 1882 some owners of flour and sawmills
along the Ottawa River lighted their mills with electric lamps.  During the same year carbon arc
street lighting came to Winnipeg, Manitoba.  Then, in 1883, Canada’s Parliament Buildings were
lighted by incandescent lamps powered by steam-driven dynamos in a plant on the edge of the
Ottawa River.

The development of electric power spread rapidly across the country.

In Victoria, B.C. the city contracted with Robert Burns McMicking to “erect and support and
maintain at three several points in the said city an Electric Light with an illuminating power
equal in the aggregate to fifty thousand candles”.  Power was from a 25 horsepower steam
engine driving two Brush dynamos.

At Cornwall, Ontario, Thomas Edison completed an installation of industrial electric lighting in
1884 in one of the weave sheds of Canadian Cottons Ltd.  Wilbur Hitchcock, who assisted
Edison with the installation, became a pioneer in what would later become an industry.  From his
efforts grew the Cornwall Street Railway Light & Power Co. Ltd.

Soon after electric street lighting gained its foothold interest quickly turned to application of the
“Magic Medium” to operate street railways.  The first electric railway in Canada, and indeed the
first on the continent, was an experimental line in 1883 at the Toronto Industrial Exhibition on
the site of the present Canadian National Exhibition grounds.  The following year the first
practicable streetcar was placed in operation at the Exhibition.

A great difficulty with these early installations, which utilized direct current, was that the point
of generation had to be very close to the point of utilization because of the considerable drop in
voltage along the conductors as they extended away from the power house. The system had to be
improved so that large water power sites could be harnessed to advantage and power could be
transmitted to the centres of population and industries such as Montreal, Toronto, Winnipeg, etc.
Fortunately for Canada these same problems were being worked on elsewhere as well.

The principles of water turbines had been established and water wheels for all ranges of head had
been patented.  The Francis Runner, the Pelton water wheel and the Kaplan propeller turbine
were all in use in smaller horsepower and needed only to be adapted to larger sizes.



In Britain, Lucien Gaulard and Joseph Dixon Gibbs had obtained patents in 1881 for a “series
alternating-current system of distribution”. This system featured transformers to step up the
voltage for transmission and to step it down again for utilization.

Elihu Thomson designed an induction-repulsion AC motor in 1887 and in May of 1888, Nikola
Tesla announced his polyphase system of alternating currents and a motor to use them.  The
stage was then set both for a battle between DC and AC systems and for rapidly expanding the
use of electrical energy.

Electric pioneers in Canada were quick to adapt these developments to the benefit of this
country.  In the decades between 1890 and 1910, record-sized units were common place.  The
Ottawa Electric Railway Company, in 1893, installed the largest generating units in Canada
when two 400 hp units were installed in its generating station.  In the same year the largest
generating units ever built were being installed near Niagara Falls to provide power for an
electric railway running from Queenston to Chippawa.  The Electrical News and Engineering
magazine, at the time, described them as “three enormous 5,000 hp turbines”.

The first three-phase plant in Canada was installed at St. Hyacinthe, Quebec, in early 1895.  The
power plant was located at Rapid Plat, 41/2miles from the city and housed three Canadian
General Electric 150 kW, 2500-volt, 60 hertz, 3 phase alternators.

Arc lighting plant (1897) of the North Shore Power Company at Grande Chute on the Batiscan River, seventeen miles from
Three Rivers, Quebec.  When this plant was remodelled early in 1897 the two dynamos, formerly engine driven, were then

driven by a single-phase motor which had previously operated as an alternator.  Photo from Electrical News and
Engineering magazine courtesy of Thomas Fisher Rare Book Library, University of Toronto.



The first long distance transmission of electric power in the British Empire, in 1897, delivered
energy from the North Shore Power Company’s 1200 hp plant on the Batiscan River to Three
Rivers, Quebec, a distance of 17 miles.

In 1898 the War Eagle Mining and Development Company, at Rossland B.C., installed a 300 hp
induction motor to drive the hoist raising two fully loaded skips from 2700 feet below ground
level at 1000 feet per minute and a 300 kW synchronous motor to drive the compressors
powering the mining drills.  The skip operation was described as the “severest duty so far
undertaken by any mining hoist in the world.”

In the same year the Cataract Power Company completed its DeCew Falls hydraulic plant and
began transmitting electric power 32 miles to Hamilton, Ontario at 1 1,000 volts.  The AC
system, using transformers to step the voltage up for economical transmission and down for safe
and practical utilization had finally overcome the need for generation at or near the points of
World Wide Web Resources as of March 2000:
Space Net Canada Alouette- www.spacenet.eybe.edu.on.ca/satellites/alouette
Space Net Canada ISIS 1 - www.spacenet.eybe.edu.on.ca/satellites/isis-1
Space Net Canada ISIS 2 www.spacenet.eybe.edu.on.ca/satellites/isis-2
Telesat - www.telesat.ca/satellites/satfacts.html
Space Net Canada ANIK A - www.spacenet.eybe.edu.on.ca/satellites/anika
IEEE Canada Millennium Web Site – Alouette, ISIS, Anik
The Canadarm

Shawinigan Water and Power Company power line to the south of the St.Lawrence River, since the turn of the century.  A 1910 photo
courtesy of Hydro-Quebec.
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