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Canadian technology
ahead of its time

Canadian expertise in science and technology is
featured in this special issue of Canada Weekly
which has been prepared for the Davos Symposium
in Switzerland, from January 26 to February 2,
1984. Material has been culled from articles that
have appeared in the publication during the past
12 months or so.

The system, Canadarm
(left), used aboard the United States space shuttle

remote manipulator

Columbia to lift heavy cargo and satellites in space,
is perhaps one of the most remarkable contribu-
tions made by Canada to the world of science
and technology.

Geneva Telecom 83 — a chance for Canada to shine

fourth highest telephone density in the
world. The system is now being rapidly
converted to the cheaper and more
reliable digital mode.

Canadian companies enhanced their
reputation as leaders in the communica-
tions field at the fourth World Telecom-
munications Exhibition — Telecom 83 —
held in Geneva, Switzerland from Octo-
ber 26 to November 1, 1983. The show,
held every four years, is the most presti-
gious international exhibition in telecom-
munications and electronics. Canadian

Canada in space
Telesat Canada was founded in 1969 to
establish and operate a commercial sys-
tem of satellite communications to serve
capabilities, products and services, which all parts of Canada. Anik A-1, the world’s
have already earned international recogni- first domestic satellite system, was
tion for excellence, were exhibited by launched in 1972, with similar satellites
some 25 companies offering a wide range deployed in 1973, 1975 and 1978. The
of goods and services. most recent, Anik C-3, was launched in
Canada, with its 9970000 square  November 1982.
kilometres and a widely dispersed popula- There are now more than 100 Cana-
tion, began to develop an efficient com-  dian-manufactured satellite earth stations
munications network early. Alexander of about 14 types and sizes, ranging from

Graham Bell invented the telephone in
Canada in 1874; two years later the
world’s first long distance telephone
call took place. Today, with a popula-
tion of almost 25 million, Canada has
14 million telephones in service and the

large stations with 30-metre antennas to
small transportable stations of 1.2 metres.
They provide services such as global tele-
vision relay with local-area television
distribution, telephone, computer-data
transfer, and teletype. Telesat Canada
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Mitel Corporation products which were displayed at Telecom 83, in Geneva,

also provides consulting services to a
number of countries.

Spar Aerospace, the Toronto-based
firm that built the highly successful
remote manipulator system, Canadarm,
for the United States space shuttle, re-
cently signed a $65-million contract to
build solar energy panels for the L-Sat,
a 50-metre new generation communica-

Artist’s impression of Canada’s Anik
communications satellites.

tions satellite being built by three mem-
bers of the European Space Agency for
a 1986 launch.

The company is also providing two
communications satellites for a Brazilian
domestic satellite system. This $150-

million contract includes the ground
control stations.

Digital excellence

In the early 1970s, Northern Telecom,
in co-operation with Bell Northern Re-
search and Bell Canada, began developing
digital switching and transmission systems.
Northern Telecom was the first in the
world to produce a complete family of
fully digital switching and transmission
systems.

The digital model is reshaping the
whole telecommunications industry. Cana-
dian digital PABX equipment has won
wide acceptance in international markets
and two Canadian manufacturers,
Northern Telecom and Mitel, are among
the world leaders in this product.

The electronic office

Like other western countries Canada is
in the midst of an information revolution.
In 1980, the federal government initiated
field trials of integrated electronic office
systems within its departments. The aim
was also to develop services for national
and international markets. About $12
million has been budgeted for the project
which will run until 1985 and create
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some 5 000 work stations for professional
and executive employees across Canada.

World’s first teletext

In February 1983, Teleglobe Canada, ’a
Crown company responsible for Canada’s
external communications services, an-
nounced it had inaugurated the worIFi’s
first overseas teletext service, which
makes it possible to transmit a business
letter from Canada to West Germany or
Sweden in ten seconds. Teletext uses
computer terminals and transmits data
in digital form.

Fibre optics -

Fibre optics technology (optical fibres
that carry light instead of electricity) has
been used in Canada since 1976. In Elie,

Northern Telecom’s DMS-100 (digitdl
multiplex system) switching machine at
Telecom 83. It has a capacity of up t0
100 000 lines and can relate to Inté
grated Business Networks, in tegrated voict
and data terminals, Autovon military net
work, Maintenance and Administratiol
Positions (MAP) and Traffic Operatf”
Position Systems (TOPS).

Manitoba, some 150 households wer®
connected by fibre optics in the first
field trial of fibre optics systems in 2
rural community.

Three vyears ago, the Saskatchewa!
Telephone Company began to install 2
3 400-kilometre fibre optics broadba”‘
network linking a number of com
munities in the province. This digit?
system is the world’s longest commefc'a|
fibre optics network and provides U/
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The Aurora 400 mobile telephone from
Novate/ Communications.

Voice and data services, as well as cable
television signals to 52 communities.

Data networks

Canada also initiated the first dedicated
Coaxial data network, a 12-tube cable
linking Toronto, Ottawa and Montreal.
The country has had its own national
digital-based data networks since 1973
When Dataroute was introduced into the
Trans-Canada Telephone System. Intro-
duction of the Info switch and Datapac
followed in 1977. These systems link

Y voice circuits simul taneously.
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Fi Bk : 5
bre optics involves the transmission of information and voice communication through
S fibres by means of light pulses. A hair-thin fibre can carry several thousand one-

into United States systems and are
part of an integrated network for voice
data and visual services.

Videotex-Telidon

In 1978 Canada’s Department of Com-
munications announced the development
of Telidon, an advanced videotex terminal
capable of producing images with a much
higher resolution than other available
equipment. It has also shown flexibility
and compatibility of data bases with
different terminals and has a designed
capacity for future expansion.

Like other videotex systems, Telidon
has a slightly modified television set or
display monitor, an interface decoder
device, a telecommunications system and
a central micro computer which can ex-
ploit recent advances in computer graphics
and telecom data technologies fully.

Consulting services

Canadian telecommunications consultants
are respected throughout the world. The
largest Canadian consultant in this field,
Bell Canada International, has provided
international services and gained renown
for its expertise during more than five
years of work in Saudi Arabia. Canadian
experts offer acomplete range of services:
from consulting to managing turnkey
operations or from initial basic assess-
ment of an organization’s needs to
managing systems installations and
training of local staff.
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Glenayre's large capacity radio paging
terminal, with voice message handling,
PCM message switching, digital/display
paging, and networking (X. 25).

Northern Telecom’s displayphone, the
world’s first commercial ‘combined busi-
ness telephone and data terminal.




8
B B S R A L s Y A O VS i 58,

Canada flies high at Paris International Air Show

Thirty-one Canadian aerospace companies
took part in the thirty-fifth Paris Inter-
national Air Show in Paris, France,
May 26 to June 5, 1983.

The participants displayed various
Canadian aerospace products, systems
and services and some Canadian-designed
and -built aircraft took part in the air
show itself. Canadian participation in
the exhibition was a joint industry-
government effort representing an invest-
ment of more than $2 million.

Modest beginnings
Canada’s aerospace industry began on
February 23, 1909, with the first suc-
cessful flight in Canada of the Silver Dart.
This led to the creation of one of
Canada’s first aircraft companies, the
Canadian  Aerodrome Company, in
Baddeck, Nova Scotia. The company later
produced the first aircraft designed and
manufactured in Canada, the Baddeck
No. 1, which was completed in July 1909.
From this modest start, through two
world wars, Canada built the aerospace
expertise which served as a base for the
continuing growth of this new industry.
By the end of the Second World War,
close to 17 000 aircraft of nearly two
dozen different types, from elementary

The new technology Pratt
selected to power four new-
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& Whitney Canada PW 100 turp
generation regional transport aj

The Garrett Manufacturing Limited per-
sonal |ocator beacon/transceiver pro-
vides an emergency homing signal as

well as two-way voice communication
with search aircraft.

trainers to fighters and heavy bombers,
had been manufactured in Canada.

Today Canada’s aerospace industry is
composed of more than 125 companies
which supply the world aerospace in-

Oprop engine series has been
rcraft.

—

dustry and airlines with state-of-the-art
and, in some cases, unique aircraft, aero-
engines, components, systems and services
which have gained an international repu-
tation for high quality and reliability.

Rapid growth

In the past six years, industry sales have
increased by more than 300 per cent,
from $906 million in 1976 to a record
$3 billion in 1982. Industry forecasts
indicate sales will more than double again
by 1986, reachingan estimated $7 billion.

Employment in the industry now
exceeds 40 000 people and the industry
estimates that employment will increase
over the next few years to more than
51 000 in 1986.

Over the past five years, approximately
80 per cent of the industry’s total sales
have been in the highly-competitive ex-
port market. In 1982, export sales by the
Canadian aerospace industry amounted to
more than $2.4 billion.

Since 1947, nearly 4 000 Canadian
STOL (short, take-off and landing) trans-
port aircraft, utility amphibians and busi-
ness jets have been produced and sold to
more than 100 countries. These aircraft t
include the de Havilland Beaver, Twin ao.r
Otter, Buffalo, Caribou and DASH7, "
and Canadair's CL-215 multi-purposé Vi ,(
amphibian aircraft and the Challenger. y

In the same period, some 3 700 mili-
tary aircraft such as the F-86 Sabre
CF-104 Starfighter and CF-5 Freedom
Fighter have been produced under licencé
in Canada. One of the outstandingly
successful military aircraft designed and
produced in Canada in the 1950s was
the Avro CF-100 Canuck. About 800
CF-100s were manufactured for use by
the Canadian and Belgian Air Forces.

Canada, which ranks fifth in free world
aerospace industries, after the US, Britaif
France and West Germany, manufacturé
special and diversified products at the
forefront of technology.

Strong research base

Proportionate to its size and number of
employees, the industry is one of Caf
ada’s two largest investors in research an
development, investing an average ©
10 per cent of its revenues.

Some of the new initiatives curreﬂm‘{
under development in the induS"”i
include: 1
— the Pratt & Whitney Canada PW7.00'
an advanced-technology, fuel-efficie” The
turboprop engine; 151 Yoy,
— the de Havilland DASH 8, Canad?™ ;1
newest airplane; o
— the Litton Systems Canada new gener

A




— Canadair’s continued development of
the CL-289 and CL-227 unmanned air-
borne surveillance and target acquisition
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o The de Havifland DASH 8 js Canada’s latest transport plane.
:t i

1 1Io.n inertial navigation systems based on
, “"Ing laser gyroscope:

e Garrett Manufacturing’s  peripheral

Sion horizon device; and systems.
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" Canada/r Limited CL-227 remotely piloted surveillance vehicle. The upper por-

g : Ouses the power plant and the lower portion the command, control equip-
r‘ %htand payload. The CL-227 is capable of taking off and landing vertically, horizontal

and hovering. .
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Seeing-eye computer

A University of British Columbia (UBC)
team has set up a new laboratory centre
for computational vision. It is designed to
use computers to duplicate and extend
the human brain’s ability to interpret
visual data.

The group, headed by Dr. Alan Mack-
worth, brings together experts from many
disciplines, including computer science,
forestry, astronomy and pathology.

Helped by a grant of $400 000 to start
the project from the Natural Sciences and
Engineering Research Council (NSERC),
the group has already installed new
hardware and is now working on software
— the formal procedures computers fol-
low to do their work.

One new program, MAPSEE, helps
the computer system to recognize map
features such as rivers, bridges, shore-
lines, and roads.

According to Dr. Mackworth, the best
way for machines to do this often makes
good human sense as well — showing
how closely computers may approximate
the way our own brains solve problems.
Thus MAPSEE ‘“‘knows’ that although
both roads and rivers appear as lines,
roads pass over rivers at bridges; rivers
must connect shorelines to lakes; and
roads exist in networks connecting towns.

Laser used for artificial legs

A laser device that can scan a three-
dimensional object and create a computer
model of it is proving useful for making
artificial legs and is drawing interest from
companies that make engineering models
and shoes.

The shape sensor was developed at
Toronto’s West Park Hospital to study
shapes of casts for making prosthetic
devices. A low-power helium laser beam
scans a vertical line as the body part
or object is rotated past it. Three-
dimensional measurements of up to
17 280 points are taken with an accuracy
of within one millimetre in any dimen-
sion. A computer collects the readings
and displays a cross-section of the object
anywhere along its length on the com-
puter’s terminal.

The information can be fed to
a numerically controlled model-shaping
machine to create a plaster mold. A pro-
cess that once took days of careful
carving and measuring can be completed
in a few hours.




Preserving the environment

A new process for toxic organic waste
disposal with energy-producing potent|.a|
has been developed by the Ontario

Research Foundation (ORF) and is now
being marketed under licence by WetCom
Engineering Limited of Scarborough.

Toxic organic waste-disposal unit.

In the Wetox process, the liquid waste
is pumped through a heat exchanger and
then into a reactor where it is mixed with
compressed air. The oxygen in the air
reacts with the organic matter to produce
mainly carbon dioxide and water. The
heat produced helps keep the liquid
material in the reactor at the required
high temperature.

The entire process is co-ordinated by
a microprocessor. The processor monitors
and controls the process at all times, and
can signal when there is a problem.

After carbon filtering, the remaining
material is neutral enough to pass through
a normal sewage treatment plant. To any
company which generates liquid organic

waste as a result of its production pro-
cess, the financial

6

and environmental

advantages are obvious.

A mobile plant for the Wetox process
was developed by ORF after study of a
prototype built by an American firm for
the Skylab project. The Ontario govern-
ment helped with funding, both for initial
research and for the pilot project.

First commercial application of the
process is at Uniroyal Chemicals in Elmira
which, with financial help from the
federal government, is just finishing
building a $1.3-million Wetox plant to
get rid of residues from production of
chemicals.

"One of the big benefits of Wetox is
that we will be able to destroy, on-site,
strong wastes previously shipped off-
site,”” said project manager Louis Klink.
He estimates that there will be a
$200 000 annual saving in transportation
costs.

WetCom is currently handling requests
for demonstrations of the process from

the United States, the Netherlands and
England.

Scanner could replace X-rays

A $1-million machine that uses magne-
tism to scan a patient's body without
emitting harmful radiation may revolu-
tionize diagnostic medicine, some medical
researchers say.

The machine, known as nuclear
magnetic resonance (NMR), can take
repeated scans over a short period to
monitor the effects of medicine on the
body’s organs, study ways to reduce the
severity of strokes, find aneurysms in
the brain, or chart the damage caused
by multiple sclerosis.

The NMR scanning technique allows
doctors to check tumor response to
treatment on a continuing basis without
exposing the patient to the radiation
emitted by X-rays. Instead, NMR uses
radio frequencies and a magnetic field,
neither of which appear to harm body
tissues.

The method also takes images of areas
of the body that do not show up well
with X-rays such as the back part of the
brain — which is covered by bone — and
the spinal cord. Furthermore, it shows
not only structure, but function of soft
tissues, revealing abnormalities that do
not affect the size or shape of an organ.
Even an image of the bone marrow can
be made with the magnetic effect.

One of the first machines in existence
is installed at the University of British
Columbia in Vancouver; others will be
installed in Alberta, Quebec and Ontario.
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A new wheelchair operated by the sound a$1.

of the voice could offer new rT\ObilltY opm
and independence to quadraplegics who tiohs
cannot manage the stick controls on _ 2
standard electric wheelchairs. data
A standard electric model coupled 3y
with a computer, the wheelchair is con of o
trolled solely by voice commands and, grate
requires no body movement What§oever- Ti
The voice-operated wheelchair W@ Epp,
developed by Haleh Vafaie, a fourth-yed com
student in the systems and compute.r depa,
engineering department at Carleton Un' the ’
versity, Ottawa. SYstey
The computer can be programmed 10 wop
recognize any sound in any |anguage: builg
Because it recognizes a sound’s \‘r‘*f Ment
quency, it must be re-programmed o' of o
each person’s voice. iacy e ang
The voice recognition unit inside th1 Such .
computer is an electronic board aboU5 N
the size of a sheet of letter paper. It hTe Num
a 100-word vocabulary and is availab5 Tor .
only in the US. A video terminal Wja infore
donated by Digital Equipment of Cand j "_etwc
Limited in Kanata, near Ottawa, and W tigng
booked into the university’s computé’
The cost so far has been about $2 000, '; tomp,
cluding about $1 200 (US) for the VOl Prem,
recognition unit. The wheelchair CO:ﬂ Munie
about $4 000 new. The next step, C%0 hup
bining the computer and voice recOQ"i Telec‘
tion unit onto one prototype electr'oni:, of te|
board on the back of the wheelchalls
expected to cost $5 000.

]

Voice-controlled wheelchair

. : I'Cﬁm
Haleh Vafaie (left) and Professo” AV it :'\uT
Bowen (right) with Bob Brown I " i v

controlled wheelchair.
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The OPEN World — a versatile information system planned by Northern Telecom

Northern Telecom Limited has announced
a$1.2-billion five-year research and devel-
Opment program that will allow organiza-
tions to manage their information needs
= including data processing voice and
data communications, word processing
and communications, and the exchange
of image communications — as one inte-
Yrated system.

The OPEN World (Open Protocol
Enhanced Networks) system, which Tele-
¢Om is planning, represents a significant
departure from traditional approaches to
the design of information management
YYstems. It comprises a planning frame-
Work to assist users in planning and
bui|ding their own information manage-
Ment systems, and includes the provision
of telecommunications products, services
id features for the implementation of
le 18 Sch 5 stems.
abo! Northern Tel is planning f
It h# ny ecom is planning for a
; Mber of new voice and data terminals,
yilabl for :

W | series of services and features for
l "formation handling, and for enhanced
®tworks based on digital communica-
| 'ons technology.

A digital switch, either in a telephone
D(:mp_any central office or on a user’s

®Mises in the form of a business com-
p ub“ications system (or PBX), will be the
! i or controller of the system. Northern
o tlecom s evolving its DMS-100 family
i 'elephone switches and its SL family

yund
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who
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The OPEN World

nocthem
felecom

The OPEN World integrated information management system being developed by
Northern Telecom is depicted, with a variety of systems, equipment, networks and
services under the control of an SL PBX controller, on one integrated, evolving system.

of PBXs as OPEN World products to meet
these requirements.

Northern Telecom Limited is the
largest manufacturer of telecommunica-
tions equipment in Canada and the second
largest in North America. It is also a
significant manufacturer of information-

processing equipment. It employs about
35 000 people throughout the world and
has 49 manufacturing plants in Canada,
the US, England, Republic of Ireland,
Malaysia and Brazil. Its shares are listed
on the Montreal, New York, Toronto
and Vancouver stock exchanges.

‘ T()"Vilrds a perfect robot
s
| :::New York Police Department recently
v b’iefWEd a call about a suspicious-looking
M . 'Case outside a restaurant in Manhat-
N It called in its new bomb-disposing
|v°t.from Canada, the Remote Mobile
SStigations Unit (RMI-3).

. th ease and dexterity, the remote-
; t"_" device picked up the case and
it %ited it in an explosion-proof box
T '€ rear of the bomb squad’s truck.
bﬁt Case was found to be harmless,
fi the robot’s performance was a con-
‘ ,,e'Success.
by .'S like buying life insurance for
Dfei SQuads,”” says Robert Pederson,
fo,, Nt oOf Pedsco (Canada) Ltd., the
fattt.mventor. His firm has been manu-
Q'\t "INg the units at its Scarborough,
"y '9 location for six years.

cﬁﬁ! Mgy N Contacts and encouragement sup-
g A 4 g Y the Ontario Ministry of Industry
jn V9" iy \"ade field offices in both New York
lowdale, the company has been

o

Bomb-disposing robot proves a success.

able to expand its international profile.
Approximately 90 RMI-3 models now
can be found in the service of law en-
forcement agencies overseas and through-

out the United States, as well as across
Canada.

The robot has won widespread publi-
city. In New York, the briefcase incident
brought news hounds scrambling for
details. Major newspapers, including The
New York Times, and three major tele-
vision networks covered the event.

The robot most recently demonstrated
its strength in Arizona during a hostage-
taking incident. Complete with two-way
radio and mounted guns, it confronted
the criminal and forced his surrender,
while the police kept vigil a safe 90
metres away.

The basic robot sells for $20 000 (US)
with extra options available on a made-
to-order basis. These include radio con-
trol, X-ray vision, blasting water guns
used to defuse bombs, and firefighting
equipment.

When assembled, the New York Police
Department’s model cost $64 000 (US),
weighed in at 104.3 kilograms and stood
46 centimetres high when folded.



Canada’s computer industry continues to grow

Telidon — an innovative design in Canadian computer technology.

The Canadian computer industry is a
burgeoning sector of the Canadian eco-
nomy that is moving towards becoming a
major force on the world scene — both as
user and supplier. In 1982 its revenues
totalled some $4.5 billion in retail com-
puter and office machine sales, repre-
senting an annual growth rate of about
20 per cent. In addition it generated
$1.2 billion in revenue from computer
services.

The several hundred companies in the
computer equipment field supply a
variety of products such as microcom-
puters, large mainframes, peripherals and
operating software. The services subsector
provides a wide range of systems design
services, data processing by service
bureaus, on-line data bases, consulting
and custom software. There are more
than 1400 companies providing com-
puter services, employing more than
20 000 people. At least 90 per cent are
Canadian-owned: it is estimated that
Canadians produce 82 per cent of the
total service industry revenues. An
average growth rate exceeding 20 per cent
has been realized in recent years and
shows no sign of abatement.

The Canadian market for computing
equipment is largely supplied by imports.
In 1982 Canada imported computer
equipment worth $3 billion, the bulk of
which originates in the US. In a com-
plementary manner, about 90 per cent or
$900-million worth of the output of

8

domestic production was exported by the
industry. Canada is the fifth largest
impert market and eighth largest exporter
of computing equipment.

Innovative designs

Canadian firms have generally chosen not
to compete with multinationals in the
production of general purpose computers.
They have, instead, concentrated on the
design of innovative products with a wide
range of applications incorporating the
latest advances in microprocessors.

The following Canadian products and
services have met with particular inter-
national success:

— word processing systems, now sold in
more than 80 countries;

— "intelligent”’ terminals, such as the
(computer-aided design/computer-aided
manufacturing) special high resolution
terminal developed for Telidon:

— data communications products to link
computers to data networks,
packet switching;

— CAD/CAM graphics with specialized
terminals and software languages:

— custom-built on-line computer systems;
— Pproprietary software packages;

— desk-top microprocessors for finan-
cial management applications
businesses:

— specialized data bases: and

— microcomputers capable of receiving a

Wwide variety of software services through
cable television networks.
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Babies’ better chance to live

A team of Winnipeg, Manitoba doctors. is
earning an international reputation for.ltS
success in preventing infant deaths during
or just after birth. :
Using a unique ultrasound evaluation
and amniocentesis screening process
pioneered in Manitoba, the doctors havé
been instrumental in reducing the pro
vince’s infant mortality rate to 1.3 pé
cent of babies born — one of the lowest
rates in the world. Dr. Frank Manning and
his team recently combined skills with DI
John Bowman, aworld leader in treatment
and prevention of Rh disease, to succes®
fully complete intrauterine blood tran’
fusions on twins with Rh factor diseasé
This procedure was not new to th
Winnipeg doctors. Hundreds of patient
from across the country and throughou!
the world have been referred to them. BV'
using sophisticated, high-resolution ul-tra
sound scanning, they are able to monltoil
the path of the needle through the wall ¢
the uterus and into the abdomen of th*
fetus. Before ultrasound, the procedU’e
was done “blind”’ and presented a mud
greater risk to both mother and fetus. :
Dr. Manning and his associates ha“C
used the same method to identify an
treat fetuses with abdominal and bladdel
obstructions. On another occasion ths
screening program discovered two fetus?
that had developed fluid in their Iur\gz
at the time of delivery, needles were us
to remove the fluid and save the lives ‘
the babies. 4
Provincial medical care officials pO'?n
to the program as a significant factor '1‘
helping to reduce the province’s infa;
death rate to 13.3 per 1000 births z
infants who weigh over 500 gram$:

(4
46 per cent decrease in the death I
since 1977.
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