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Deep Rover, manu-
factured by Can-Dive,
was developed for
underwater scientific
research, such as
geological or oil
exploration and
under-ice operations.
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Van Dusen’s airships
can carry up to four
times the load of a
helicopter for a tenth
of the cost. See
Page 5.

This book is based on
the film, Canadian
Expertise for the Trans-
portation Industry. . .
Canada in Motion,
produced by the Depart-
ment of External Affairs.

The companies and
products depicted in
this publication are
intended to be repre-
sentative. Space limita-
tions do not permit the

_ portrayal of all new

Canadian develop-
ments in the field of

transportation or men-
tion of all Canadian
companies engaged in
the design, develop-
ment or production of
Canadian transporta-
tion equipment.

(Publié également en
francais)
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introduction

The Silver Dart, the
first powered, heavier-
than-air machine to
fly in Canada, piloted
by J.A.0. McCurdy,
made its first flight
over Baddeck Bay,
Nova Scotia, on
February 23, 1909.

When Canada became a nation
in 1867, the major obstacle in
forming a united country was the
vastness of the land — an enor-
mous expanse of over 10 million
km? from east to west and north
to south. A demanding climate
and geography also created some
of the most challenging condi-
tions on earth. Today, most of
Canada’s 26 million people are
clustered in large cities in a nar-
row 5 500-km-long ribbon of land
skirting its southern border with
the United States.

Canadians have not so much
tamed their land as they have
been inspired by it, and they have
used their environment as a
means of discovery. They have,
for example, cracked the granite
shield wide open to let the railway
through, linking the Pacific with
the Atlantic. They invented vehi-
cles to carry people and goods
across snow and muskeg; ships
that could ply through the thickest
sheets of ice; and they developed
aircraft that could fly into isolated
wilderness, then land and take off
again on short, crude runways, or
on numerous lakes and rivers. In
large, crowded urban areas they
designed elevated guideways and
propelled automated vehicles up
and out of the way of city traffic.

Confronted with great distances,
Canadians have had to develop
flexible and efficient transporta-
tion routes. Scientists, engineers
and technicians have designed
and adapted new technologies to
create these networks — net-
works that have made Canadians
leaders in providing transportation
solutions to countries throughout
the world.













: RESEARCHER
International Sub-
marine Engineering
manufactures the
Dolphin (above) and
Arc, radio-remote-
controlled
submersibles.
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Canada Steamship
Lines’ Self-Unloader

} is a fotally self-

£ contained system that
unloads thousands of
tonnes an hour auto-
matically, with sig-
nificant savings in
stevedore work and
shore equipment.

As with air transportation, Cana-
dians responded with the same
creativity and ingenuity when it
came to developing technology
for the sea. Bordered by the
Atlantic on the east, the Pacific on
the west and the Arctic Ocean to
the north, and with much of the
country blessed with thousands of
lakes of all sizes, it is not surpris-
ing that Canadians are experts in
marine technology.

Shipbuilding was one of the
nation’s first major industries and
Canadians have developed spe-
cialized ships such as the self-
unloading freighter. The bottom of
the hold feeds bulk cargo to a
moving conveyor belt, allowing
quick and efficient loading and
unloading. These ships have been
adapted for use in the Caribbean
and other parts of the world.

The great advances that have
been made in shipbuilding have
been matched by those in marine
technology. From the Gulf of
St. Lawrence on the Atlantic
coast, a system of connected
inland waterways permits ocean-
going freighters and other vessels
to travel thousands of kilometres
into the heart of Canada. These
waterways, which are an out-
standing feat of engineering, use
a system of locks to raise and
lower ships, allowing them to
bypass navigational obstacles like
Niagara Falls.

Ice breakers

In the Arctic, winter sets in early
and stays late. Ice floes block
shipping lanes and restrict access
to northern communities for much
of the year. To create year-round
access to Arctic shipping lanes,
Canadians have developed the
world’s most sophisticated ice-
breaking technology.

Canadian icebreakers built with
special hulls can plough through
Arctic ice from spring to early
winter. They can clear a path for
cargo ships, tow oil rigs from one
site to another and move danger-
ous ice floes away from anchored
rigs. They can also lassoo ice-
bergs and tow them out of harm’s
way.

Some of the biggest icebreakers
in the world are built in Canada.
The Terry Fox, for example, uses
a gently sloped “spoon bow” that
lets the ship ride gradually up
onto the ice instead of ramming
or crushing it. The ice bends and
then breaks under the weight of
the ship. Controllable-pitch pro-
pellers (another Canadian innova-
tion) allow more efficient power
control in varying ice and sea
conditions.

Canada is committed to the con-
struction of the largest conven-
tionally powered icebreaker in the
world, the Polar 8. It is scheduled
to be operational in early 1993.
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Construction of a
satellite in the
powerful Anik C
series.

Canadarm in the
making.

Canada became the third nation in
space with the launch of Alouette 1
in 1962 — and the third to design
and build satellites. Several more
followed and, in 1972, the first of
a series of Anik communications
satellites launched into geosta-
tionary orbit provided a Canada-
wide communications network.
The Hermes satellite, launched in
1976 into geostationary orbit
above the equator, was used to
test supra high frequency signal
transmissions and reception,
which are fundamental to the
development of direct broad-
casting, as well as to the develop-
ment of telehealth, where satel-
lites are used to extend health
services to remote communities;
teleconferencing; and tele-
education, where students and
teachers thousands of kilometres
apart communicate via satellite.

SARSAT, a satellite system
developed by Canada, the United
States and France, has been in
service since 1982, and is espe-
cially important in Canada, where
search and rescue operations are
difficult and expensive because of
the vast size of the country.

The space shuttle program is
known throughout the world. For
Spar Aerospace Limited, and
CAE Electronics Ltd., it was an
opportunity to put Canadian
space and robotics technology to
work in developing a computer-
controlled remote manipulator
arm called Canadarm. Deployed
during the second flight of the
space shuttle Columbia,
Canadarm operates much like a
human arm with six rotating
joints, two at the shoulder, one at
the elbow and three at the wrist.
An on-board computer can guide
Canadarm through 20 move-
ments. Delicate and fragile on the
ground, Canadarm cannot sup-
port its own weight unassisted.
But in outer space, in the absence
of gravity, it can grapple payloads
as big as a satellite that may
weigh as much as three tonnes.

New developments, such as
Smartarm, will allow Canadarm to
“‘see’” as well as touch.

Spar Aerospace is also adapting
its remote manipulator systems to
other industrial applications, such
as underwater or nuclear reactor
work. And in the field of space
travel, CAE Electronics Ltd. is
building specialized manned
manoeuvring units that allow
astronauts greater freedom when
moving outside their space
vehicles.

More details of Canada'’s involve-
ment with space can be found in
Satellites: The Canadian Experi-
ence, another publication in this
series.












Gulf Canada’s Terry
Fox icebreaker bends
and breaks the ice
with the help of its
‘“‘spoon bow.” (Photo
by Ranson Photogra-
phers Ltd., Edmonton )







