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FOREWORD

The publication of "Aviation in Canada 1971'" was prompted by the obvious need to preserve and
centralize diverse and scattered data and to provide a general reference and information source on
Canadian civil aviation. While it is hoped that the statistically-minded will be satisfied with the
tabular presentation of material contained in the report, the handbook is also designed to supply the
general reader with available information on the subject in all its variety.

Four chapters emphasize the history and role of international organizations and the various
levels of Government in flying in Canada since the turn of the century, and numerous other items of
information such as the provincial distribution of flying, gliding, and aircraft safety. The chapter
on "Aircraft Technology" covers Canadian research, the development and manufacturing of aircraft,
imports and exports, and the operating characteristics of different aircraft in this country. Three
other sections contain a review of the statistics relating to aircraft movements at Canadian airports,
passenger and cargo traffic, and Canada's commercial services, primarily during the decade of the
1960's.

Acknowledgements are extended to all the officials of the Ministry of Transport, the Canadian
Transport Commission, and Statistics Canada who gave of their time to offer valuable comment as the
book progressed, and who guided the project on its journey to publication. Specifically, the contri-
butions of Messrs. John Gray, Semior Legal Executive, and K. Parks, Information Services, both of the
Ministry of Tramsport; R.W. Bradford, Curator of the Aviation and Space Division, National Museum of
Science and Technology; and R.G. Halford, Editor and Publisher of '"The Canadian Aircraft Operator' were
gratefully received. Special acknowledgements are extended to Messrs. G.E. Clarey, G.C. Coleman, and
K.J. Marks, all of the Aviation Statistics Centre, for their support and constructive criticism. Miss
Maureen Keough and Mr. Robert P. McDougall, also of the Aviation Statistics Centre, likewise contributed
extensively to the successful completion of the project. The graphical work was done by the Drafting
Section of the Statistics Canada directed by Mr. L. Tessier.

"Aviation in Canada 1971" was initiated and coordinated by Mr. Jan Bekooy of the Aviation Sta-
tistics Centre, under the general direction of Mr. A.L. Brown, Director of the Transportation and
Public Utilities Division.

Walter E. Duffett,
Chief Statistician of Canada.
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Chapter I

HISTORICAL BACKGROUND






Canadian aviation was born in 1909 in the small community of Baddeck on lake Bras d'Or in the
hills of Cape Breton Island, less than six years after the Wright Brothers' historical visit to Kitty
Hawk. There on a cold February day, twenty-two year old John Douglas McCurdy made the first successful
flight of a heavier-than-air machine in Canada. From McCurdy's amazing 'first' to today's blasé accep-
tance of aircraft performance, there has been a rapid development in aviation brought about by many
factors — by the geographic barriers encountered in the exploration of Canada's rich northland, by the
availability of equipment from the United States and England, and by the strategic position of the na-
tion on the air map of the world, but above all by the military urgency of the two world wars.

This section will portray briefly the historical development of Canadian aviation, from the
first faltering steps before World War I to the establishment of today's polished industry with its
scheduled transcontinental and international commercial services, and the correspondingly remarkable
expansion in private flying.

Early Achievement, 1909-14

The guiding genius behind McCurdy's 1909 achievement was the famous Alexander Graham Bell, who
had a summer home at Baddeck. Dr. Bell had turned to research in other areas after his success with
the telephone, and through experimentation with man-carrying kites he became interested in the possi-
bilities of mechanical flight. During the summer of 1907, deciding that he required the help of trained
mechanics in testing his theories, he hired two recent graduates in engineering from the University of
Toronto. They were John McCurdy and a friend, F.W. '"Casey'" Baldwin, who had both helped Dr. Bell in
his kite flying trials.

The enterprise soon attracted enthusiasts — notably Glenn Curtiss, g motorcycle racer and manu-
facturer, and Lieutenant Tom Selfridge of the US Army, on official leave for the affair. 1In the fall
of 1907, feeling the need to formalize arrangements, Bell and his four assistants banded together to
form an "Aerial Experiment Association' with the objective of constructing "a practical aerodrome or
flying machine driven through the air by its own power and carrying a man.'" Mrs. Bell financed the
venture to a total of $35,000 and work was transferred to the Curtiss machine shop in Hammondsport,

New York. The Association was ‘'off the ground'.

The group decided that each member should be allowed to design and build his own aircraft. The
first model, designed by Selfridge and called the 'Red Wing' was completed in March 1908. Casey Baldwin
made a successful run in the plane from the ice at Lake Keuka, N.Y., before a crack-up on his second
attempt. Failure was attributed to a lack of lateral controls. Baldwin corrected this deficiency in
his machine the 'White Wing' by introducing into the design the first ailerons in a North American
flying machine. Next came the 'June Bug', designed by Curtiss, which made three successful flights
in the summer of 1908 and won the Scientific American Trophy for the first airplane to fly a distance
of one kilometer.

McCurdy's machine, the 'Silver Dart', was originally built and flown at Hammondsport, but it
was taken apart, shipped to Canada, and reassembled at the Bell lab in Baddeck in the winter of 1908-09.
The 'Silver Dart' was without doubt more sophisticated than aircraft previously flown. It embodied
several new and very important features, notably a three-wheel undercarriage, tapered wings, and the
use of aileron control. Driven by a fifty horsepower engine, it made its first flight February 23rd,
1909, a run of eight hundred yards at ten to thirty feet from the ground and a speed of approximately
forty miles per hour.

With the flight of the 'Silver Dart', the purpose of the Association had been accomplished and
it was decided to disband. To secure fresh financing to sustain the newly-born industry, John McCurdy
and Casey Baldwin endeavoured to interest the Canadian Department of Militia in their work. They found
a willing audience in Lieutenant G.S. Maunsell, M.E.I.C., then Director of Engineering Services at
militlia headquarters, who had followed their pioneer work with fascination. With his backing, McCurdy
and Baldwin finally received Government approval to give demonstration flights before militia officers
in August 1909.

A series of successful trial flights by the 'Silver Dart' and the 'Baddeck I' raised the hopes
of the pilots and the interests of military observers, but unfortunately, the primitive airstrip at
Petawawa was much rougher than the smooth ice at Baddeck, and both demonstration aircraft crashed on
landing. The flyers were not injured, but the blow to Canadian aviation was nearly fatal.

With flying becoming increasingly popular, however, private financing proved sufficient. Ex-
hibitions of flying were held throughout the country, and notable international aviators, such as
Jacques de Lesseps, Comte de Suez, made the beauty and potential usefulness of flight readily apparent
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to large numbers of Canadians. The Comte later married Grace MacKenzie, whose 1910 flight made her
the first Canadian female aviator.

Improvement in the strength, reliability, manoeuvrability and payload of aircraft was rapid
during this pre-war period. In 1910, Canadian-built aircraft such as the 'Silver Dart' and the
Templeton airplane from Vancouver (with a silk-covered spruce and ash frame), were making short and
cautious flights. By 1914 Lieutenant-Commander John Porte's planned attempt to fly the Atlantic was
receiving as much encouragement from Newfoundlanders as it was from the Irish. This attempt was can-
celled with the outbreak of war.

John McCurdy continued in the vanguard of the flying movement during this period. 1In 1910, he
became the first pilot to use radio in flight. His next success was a flight from Key West to Havana
on January 30th, 1911. The longest overseas flight to that date, this feat was not equalled for seven-
teen years until Charles Lindbergh flew over the same route to inaugurate airmail service between
Florida and Cuba. McCurdy also won a much publicized race from Hamilton to Toronto against Charles
F. Willard, a United States' pilot, in thirty-six minutes for thirty five miles.

The First World War, 1914-18

Despite the intense early interest in flying and despite its obvious potentialities for warfare,
the Canadian Govermment, preoccupied with recruiting an infantry expeditionary force, made no effort
to organize an effective air arm. This neglect of aviation was not peculiar to the Canadian Government
alone — none of the world powers had realized in advance the important part aircraft would play in the
War. At the outbreak of hostilities Canada had no aircraft nor any facilities for manufacturing them.
In addition, there were practically no properly certified pilots because Canada did not have a flying
school until 1915. (Canadians who wanted to be pilots were told to pay their way to Britain and join the
Royal Flying Corps (renamed the Royal Air Force in 1918), or to enlist in the Canadian Expeditionary
Force and take their chances on a transfer once they arrived in Europe.

As flying services gradually proved their usefulness in reconnaissance and support, the Gov-
vernment began to move tentatively on the problems of air training. John McCurdy appeared again in the
spring of 1915 as director of a flying school established at an American Curtiss plant outside Toronto.
However, the Government was still following a '"hands-off'" policy and would-be pilots had to pay both
the cost of training — about $400 — and the boat fare overseas. Then, in 1916, the situation changed.

Beginning during the bloody Somme battles, new, fast and manoeuverable German aircraft were
introduced which could (and did) fly circles around the previously unchallenged French and British
Sopwiths, Bristols and Nieuports. Soon Allied pilots were dropping 'like flies'. Reserves, rushed
into the fighting after only a few hours of solo flying and a little gunnery practice, proved easy
marks for the more experienced enemy airmen. As the number of casualties grew, both the Royal Naval
Air Service and the Royal Flying Corps accepted on transfer from the Canadian Expeditionary Force,
young pilots who had already learned to fly in private schools. In action, the exploits of Canadian
pilots (such as William Avery "'Billy" Bishop, and Roy Brown, who shot down the 'red Baron' von
Richtofen), continued to draw attention to their natural ability in air warfare.

The federal government finally became convinced of the need for imperial co-operation in mili-
tary aviation and negotiations with the Government of Great Britain occupied much of 1916. At the
end of that year, funds from the Canadian Finance Department began to flow through the Imperial Mu-
nitions Board to aviation centres in Canada. The Curtiss plant in Toronto was bought by the Munitions
Board and began production of the famous JN-4 '"Jenny'" trainers. Moreover, land at Long Branch and
Camp Borden, Ontario, was set aside for the establishment of Royal Flying Corps training centres.

Beginning in 1917, the Royal Flying Corps began active recruiting in Canada to establish twenty
new training squadrons. Five now aerodromes were established and by June, 1917, the first class of
military pilots to be trained in Canada received their wings. By the end of the war some 2,500 cadets
had been trained and sent overseas, and twenty-five percent of the RAF was Canadian-born. Canadian
military aviation activity, however, was discontinued after the Armistice in November, 1918.

Canada's air contribution to World War I has an interesting post-script. A Royal Canadian
Naval Air Service (RCNAS) was organized in the summer of 1918 to protect ship convoys on the Atlantic
coast. American pilots were sent to the bases during August to initiate air patrols, while Canadian
airmen were recruited and trained. After the Armistice had cut short the training program, the RCNAS
was demoblilized. All flying materials, including twenty-four Curtiss flying boats, motors, and other
equipment, were presented by the Government of the United States to Canada and later proved invaluable
in building the forest patrol system organized by the Government.



The De Havilland biplane at Revelstoke during its flight from Calgary to Vancouver in connection with the trans-
Canada air mail flight made by personnel and machines of the Canadian Air Force, in October, 1920.

Photo curtesy of the Aviation and Space Division, National Museum of Science and Technology.
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Post-war Developments, 1919-29

There was considerable agitation in post-war flying circles for regulation and control of avia-
tion in Canada, At least one federal department had considered obtaining flying boats to transport
and supply scientific parties working in the more remote parts of northern Canada. Within a few days
of the Armistice a meeting was held in Ottawa under the auspices of the Dominion Land Surveyors' As-
sociation to discuss the future of aircraft in such work. Similar discussions were proceeding overseas
in Air Service messes where Canadian pilots were awaiting demobilization. At the same time, Canadian
representatives at the Peace Conference in Paris were assisting in drafting the International Conference
on Air Navigation for development of international civil aviation policy.

In March, 1919, the Canadian Pacific Railway asked Parliament for an extension of their licensed
operations to include the use of aircraft. This brought matters to a head: the resulting Air Board or
Aeronautics Act received Royal Assent on June 6th, 1919.

The structure of the Act will be discussed in the following chapter. Suffice it to say that
the executive instrument of the legislation was an Air Board from 1919 to 1923, and the Civil Aviation
branch of the Department of National Defense from 1923 to the creation of the Department of Transport
in 1936.

The Air Board began its work by taking over the seaplane docks at Dartmouth and Sydney and
establishing new bases at Vancouver; Morely, Alberta; Ottawa; and Roberval, Quebec. These bases housed
the twenty-four Curtiss flying boats donated by the United States, and about one hundred land planes
and flying boats donated to Canada by the British Government from its surplus war stock. These depots
were the centres for the federal and provincial survey and forestry services.

A decision was also taken at the time to found a professional Canadian Air Force. However,
there was an anti-military feeling in the country at the time and it was agreed that the operation of
the Air Force should be largely of a civil nature. Early Canadian Air Force duties included flying
for the Department of the Interior on forestry and water-power development missions, and undertaking
patrol work for the Department of Marine and Fisheries to prevent illegal fishing. This made the
Canadian Air Force of February, 1920, and its successor, the Royal Canadian Air Force formed three
years later, unique among the world's air forces in that while it was a military organization it was
doing work of an extensively civil nature.

The feverish production of the war years left a glut of aircraft on the post-war market, which
were being disposed of at very low prices. Moreover, Government restrictions on private flying were
non-existent. Anyone with the urge and the money could buy a plane and fly away with it, and thousands
of young pilots, flooding back from the war full of enthusiasun for flying took advantage of the oppor-
tunities. Many formed small partnerships, bought one or two 'Jennies' and became 'gypsy' fliers or
'barnstormers'. Thousands of spellbound Canadians were introduced to aircraft by watching daring pilots
do loops, wingwalking, transferring from aircraft to ground vehicles, and other hair-raising stunts at
town fairs and exhibitions.

But the main impetus for commercial flying in this period was the lure of the vast, trackless
North, rich in minerals and forest resources and almost totally devoid of regular transportation links.
Here the new breed of 'coureurs de bois' had to master hazardous challenges — intense cold Arctic
blizzards, rough landings in unknown country, inadequate supplies, rickety planes, and equipment
generally unsuited to the geography and climate.

The first commercial flight into Canada's northland was made Iin October, 1920, when two pilots
flew a LePas fur buyer named Stanley, five hundred miles north from Winnipeg in a cranky Aeroc 504
biplane. Despite blinding snowstorms, the journey was successfully completed in two days. Nonetheless,
it was the discovery of crude 01l in the Yukon which led to the first real commercial attempt to esta-
blish air transportation in the far north. In November, 1920, the Imperial 0il Company hired two
German-made Junkers to carry its men and supplies from Edmonton to Fort Norman along the valley of the
ice-locked McKenzie River. The first cabin-type planes to be used in Canada, the 'Rene' and the 'Vic'
were ideally suited to the northern climate — strong, dependable, and adaptable to wheels, skis
pontoons. When one plane ploughed into a snowdrift on its malden voyage, new propellers and skis were
constructed from oak sleigh boards and glue made on the spot from moose hide, and the aircraft flew
safely home.

The value of airplanes, especially flying boats, in forest patrol and photographic work had
been recognized since 1919. Between 1919 and 1921, aerial surveys were conducted by a branch of the
Laurentide Pulp and Paper Company of Quebec, called Laurentide Air Services Limited. In addition, the
company obtained a large contract from the Ontario government for photographing lakes, waterways,
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and forests in the northern part of the province, and Laurentide was on its way to becoming the first
of Canada's major air services.

Laurentide Air Services began operating a passenger and freight service to the Rouyn gold fields
in Quebec. In 1924, their planes carried more than four thousand passengers and some forty tons of
express and freight. This service showed the profitable nature of flying activities in the gold fields
of Quebec and Ontario. Soon other flying organizations invaded the area and traffic grew to conside-
rable proportions. Especially vital to the expansion of the North were survey and reconnaissance firms
such as Western Airways (financed by the prominent Winnipeg businessman, J.A. Richardson), Dominion
Explorers, Northern Aerial Minerals Exploration (N.A.M.E.), Prospectors Airways, Yukon Airways and
Explorations, and Canada Airways, some of which served equally important roles as freight carriers.

As the payload of aircraft expanded, heavy mining equipment and machinery, teams of horses and
oxen, and giant tractors all became commonplace in hitherto inaccessible outposts hundreds of miles
from any roads or navigable rivers.

In 1928, Sherman Fairchild, the American who conceived the '"Fairchild" high-wing monoplane for
photographic work, granted a license to Canadian Vickers Limited in Montreal to manufacture the FC-2;
that same year Bellanco and De Havilland began production in Montreal and Downsview, respectively.
Like the Junkers, these aircraft were strong, dependable and adaptable to harsh conditions. But they
also had the blessing of a heated cabin. From the standpoint of different models used, the number of
aircraft in use, and the longevity of service, these aircraft played a leading role in opening up
northern Canada.

Aviation development in Canada received a further impetus for expansion by the governmental
decision to support airmail freight. On June 24th 1918, a Curtiss 'Jenny' took off from Montreal's
Polo Grounds carrying one hundred and twenty randomly selected letters for delivery in Toronto —
Canada's first air-borne delivery. This exploit stirred public imagination at the time and focussed
attention on the potentialities of the airplane as a rapid delivery vehicle.

One of the first tasks assigned to the Canadian Air Force by the Air Board was the survey and
test-flying of a transcontinental airmail route. This was accomplished between October 7th, 1920, in
a wide variety of land and marine planes, and through the extremities of fog, snow, darkness and storm
traditionally associated with the postman's job. Travelling the three thousand miles between Halifax
and Vancouver in forty-nine hours over ten days may appear trivial in these days of six hour jet
crossings, but in its day it was an impressive feat and the beginning of an important air service.

By the mid-1920's, enterprising commercial flying companies such as Laurentide and Canadian
Transcontinental were handling mail as routine cargo, along with freight and passengers, in the sparcely
populated northern areas of Canada. The Post Office Department was delighted to co-operate because in
many cases the existing surface transportation facilities consisted of river boats in summer and dog
teams in winter.

In 1927, official government airmail deliveries were authorized on an experimental basis in
certain parts of Canada where surface deliveries were subject to interruption in winter weather. For
example, London Air Transport was awarded the contract to make four round trips weekly during the winter
months between Leamington and Pelee Island which lies seventeen miles out in Lake Erie. Other companies
were awarded contracts on the north shore of the St. Lawrence, to the Magdelan Islands (between Prince
Edward Island and Newfoundland) and to isolated Red Lake, Ontario.

By the following year, ten airmail routes were being operated under government contract, in
addition to many being operated on a private cargo basis. One of the official routes was the Ottawa-
Montreal-Rimouski service during the navigation season to speed the transatlantic mail. Others included
a daily service between Montreal and Toronto, Montreal and Albany, NY, and an experimental Prairie run
connecting Winnipeg, Regina, Saskatoon, Calgary and Edmonton.

At first, the Canadian Government permitted the operating companies to issue their own airmail
stamps to defray aircraft operating costs. The mail carried also had regular Post Office stamps, whose
cost reimbursed the Govermment for sorting and ground delivery expenses. This unique feature of
Canadian aviation provides a most interesting philatelic memento of the early days of Canadian civil
flying. However, it did not provide a satisfactory method of reimbursing the pioneer efforts of the
early operators and the federal government was forced to take action.

Increasingly, after 1930, airmail carriers were compensated indirectly by the Post Office, which
issued the only official stamps, collected all revenues, and paid the operators. Payment was made per
mile flown regardless of weight carried, a situation naturally advantageous to the Government since an
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increase in the quantity of mail produced more revenue at the same level of expense. The Post Office
had also considered placing its air delivery service on a more uniform and unified basis. 1In early 1930
it initiated negotiations with the two major railroads for the formation of a national-scale airline
which would receive most of its contracts. On June 27th, 1930, Canadian Airways was incorporated,
absorbing both Aviation Corporation of Canada and Western Canada Airways. This airline flew a number

of airmail routes in eastern and western Canada and by 1931 operated from coast to coast with an almost
complete monopoly of the air transport business in Canada.

The Depression, 1929-36

Though the depression dealt the civil aviation industry a severe blow, it did not knock it out
completely. The Government was forced to cancel many of its airmail contracts and only the Montreal-
Rimouski run continued without interruption up to the Second World War. These cancellations hurt many
small operators, but the larger carriers such as Canadian and Pacific Airways and numerous other opera-
tors whose income was not solely dependent on government delivery work, prospered. The re-evaluation
of gold in the United States in 1933 to $35 per ounce brought a new boom in mining explorationm, and
the place of the airplane in transporting and supplying the new sourdoughs can be seen in the sudden
jump in freight carried — from 2,370,000 pounds in 1931 to 26,439,000 in 1935. Despite the cancellation
of the government contracts, private operators continued to obtain revenue from conducting airmail
services. A minor price-war had knocked the pound-mile rate down to about fifty cents, and by the years
1936-37 the Government was back in the airmail business again, at a profit. Unlike many businesses
of the time, the aviation industry was basically sound and uninflated. It survived where many others
failed. (Table 1.3)

The depression also provided the opportunity for the Government to execute the airport comstruc-
tion necessary for completion of its airway development scheme, through the employment of thousands of
Canadians at the various sites. This airway plan had been inaugurated after the early experimental
airmail flights, which showed the blatant inadequacies of the existing ground facilities both in the
sparcely-populated north and west, and in the more settled parts of Canada where the dependable and
efficient transportation offered by the railroads had stunted the growth of aviation. Further impetus
for the scheme had been engendered on the one hand, by the fact that the newer aircraft required smooth
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runways for takeoff and landing; on the other hand, the rapid world development in international and

inter-urban flying soon underscored the lack of Canadian enterprise demonstrated by the non-existence
of a coast-to-coast air system.

The new system was based on a chain of airports built by air-conscious municipalities, encouraged
and later supported by Ottawa. Operations began in 1928 with the founding of the Airports and Airways
Section of the Civil Aviation Branch of the Department of National Defence, whose responsibility lay
in providing auxiliary services to the municipal aerodromes — emergency landing fields, beacons for
night flying, and radio and weather services, among others. The first concentration of effort lay in
providing a safe route, day and night, for the Prairie Airmail System.

For daylight flying, the grass airways were marked by tall orange cones, while at night the
runways were outlined with flare pots and headed by a lighted wind-sock to show wind direction. A
rotating beacon marked major fields and acetylene beacons at tem mile intervals indicated the routes.
Air traffic control from the ground was non-existent, but a teletype system transmitting weather reports
across the country connected the air-strips to keep pilots informed. Finally, radio beacons were in-
stalled at two hundred and fifty-mile intervals across the Prairies which could be used for navigation
by pilots with the right equipment. The first commercial aircraft to use this service was a Canadian
Airways flight between Winnipeg and Moose Jaw in June, 1931.

There was still much room for improvement in airport facilities, particularly in Ontario and
across the Rockies into British Columbia. 1In the middle of the depression though, great expense on
aviation seemed an unlikely probability. Nonetheless, as the result of an idea of the then Chief of the
General Staff, General A.G.L. McNaughton, it was decided in 1932, to put some of the 150,000 to 200,000
unemployed to work on government payroll to effect the improvement. As a result, between 1932 and 1936
fifty airports were built across Canada at one hundred-mile intervals: ten between Lethbridge and
Vancouver on a route across Crowsnest Pass, a total of twenty-six in Manitoba and Ontario, including
many in the long, lonely stretch between Cochrane, Kenora, and Winnipeg, and fourteen in Quebec and the
Maritime provinces. The general plan of the major airports included paved strips three thousand to four
thousand feet long, illuminated by double rows of lights and outlined by young spruce trees. There were
also emergency landing fields strung at thirty-mile intervals along connecting routes.

As the country sank deeper into the financial morass of the depression it became increasingly
obvious that municipal airport finmancing was impractical considering the high cost of rapidly increasing
electronic facilities, the constant demand for extension of runways as new and larger aircraft became
commonplace, and the necessity for all-weather, all-weight surfacing. Furthermore, many cities were
having difficulty trying to support the interest payments of their airport bond issues.

The first major federal-municipal finance agreement was initiated in 1936 when Parliament
consented to pay up to one-third of the costs of 'terminal'" airport construction. By 1939, almost $2
million had been pumped into this scheme; in more recent years, the federal government has shared much
more in the costs of operation and maintenance — particularly since the takeover during the Second
World War of existing municipal airports. (Table 1.1)

Prior to 1936, federal government involvement in aviation was minimal, the exceptions being
the airway scheme and the civil activities of the RCAF. Airports were largely the responsibility of
private individuals or communities. Airlines, expecially in the north, flew largely without government
airmail subsidy, and usually without even navigational aids. Moreover, by 1936 the aviation industry
had recovered from its brief slump and authorities recognized the key role of the airplane in the
nation's overall transportation scheme. The formation of the Department of Tramsport's Civil Aviation
Branch and the initial airport financing scheme, foreshadowed the government founding of Trans-Canada
Air Lines and made 1936 a natural watershed year for Canadian aviation.

The Second World War 1939-45

As did World War I, World War II at once accelerated and channelled the development of Canadian
aviation. On the one hand, in military and scheduled commercial flying, Canada progressed from an
inferior force to a major voice in world aviation; on the other hand, private, charter, and small com-
mercial operations slowed down considerably under the restrictions of the 1939 War Measures Act.

Probably the prime beneficiary of this new thrust was the RCAF which developed from a relatively
insignificant, semi-military organization with largely civilian duties prior to 1936, to a powerful and
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highly respected armed force. The Department of National Defense began, in the years of the mid-1930's
to build up its regular and auxiliary strength, and to organize the construction of a chain of airports
across the country. In this effort it was aided by the Civil Aviation Branch of the Department of
Transport which had assumed the control of Canadian flying under the Tramsport Act of 1936, and by the
reviving flying clubs movement. By 1939 Canada had a small but capable air arm which was entrusted,
during the ensuing five years, with many vital tasks.

Undoubtedly one of the most important services rendered to the Allied cause was the British
Commonwealth Air Training Plan (BCTAP) devised by Britain, Canada, Australia and New Zealand, which
began in June, 1940. Canada had been selected as the setting for the operation because it was secure
from attack yet close enough to the battlefield to keep transportation costs at a minimum. Through
the war years, in co-operation with the flying clubs and the commercial airlines, the RCAF trained
over one hundred and thirty thousand commonwealth airmen in all aspects of flying, earning Canada the
rhetorical but largely accurate title, "The Aerodrome of Democracy".

Canadian aircraft production skyrocketed — assembly totalled over eight thousand training, and
almost six thousand combat aircraft, including the Tiger Moth, the Mosquito and the Lancaster bomber.
To facilitate an expeditious transport of planes manufactured both in the United States and Canada to
the European theatre, the Atlantic Ferry scheme, or ATFERO, was launched in November, 1940, Initial
arrangements were made by the Aircraft Production Minister, Lord Beaverbrook, with Canadian Pacific Air
Lines, to fly the Hudsons, Lancasters, Liberators, Catalinas, and Fortresses, but the plan was taken
over, late in 1941, by the RCAF which continued it successfully during the war. At the same time, both
BOAC and Trans-Canada Air Lines were flying mail, strategic freight, and VIP passengers over "the ditch"
on the first scheduled trans-Atlantic services,

Nearly seventy-three thousand Canadians served in the RCAF during the war, over twenty percent
of whom died in battle. Twenty-one fighter squadrons fought throughout Europe, North Africa, and the
Pacific, helping to win the Battle of Britain in Hurricanes, Spitfires and Typhoons, or harrying
Rommel 's forces across the Sahara. Fourteen Canadian units flew the mighty Halifax and Lancaster bom-
bers which were used to destroy the industrial heart of Germany. Canadian Transport squadrons landed
glider-flown troops behind enemy lines which helped to turn the tide of the battle for France. Less
glorifed but of no less importance were the Atlantic Patrols in their Cansos and Stranraers who guarded
the convoys and kept Britain's lifeline open.

At the war's end, Canada's contribution to the victory in the air was acknowledged as vital,
the excellence of her aviators as unquestionable. This widespread respect elevated Canada to a leader-
ship role in the international aviation policy debates which followed the war, and in the world of
civil aviation to this day.

At home, perhaps the most valuable outgrowth of the war was the expansion of the airways and
airports scheme. The wartime urgency and the requirements for BCAP facilities forced the Department
of National Defense take-over of the administration of all airports in the war, pushed the Airways
Scheme to completion in 1941, and initiated the conmstruction of twenty-four additonal landing fields,
chiefly in the Prairies, Quebec, and Southern Ontario. Furthermore, the necessity for hard-surface
runways to accomodate the increased air traffic and heavier aircraft necessitated the resurfacing of
runways and taxi strips at numerous main and relief airports.

Meanwhile, three joint Canadian/US projects provided Canada with a string of northern airports:
the Northwest Staging Route sheltered by the Rockies along the Alaska Highway which served as the best
all-season passage to Alaska and the Far East and was designed to keep communications open with Alaska
in the event of a Japanese attack in the North Pacific; a string of airports along the McKenzie River
to support the pipeline project along the CANOL route; and the Crimson route to Europe via Le Pas,
Churchill, Coral Harbour, Fort Chimo, Frobisher, Greenland, and Iceland. Though these bases were little
used during the war for ferrying purposes, the Canadian Government in post-war settlements, paid the
United States' authorities over $110 million for the complete networks which proved themselves invaluable
as access links to the Arctic meteorological exploratory, mining and scientific bases appearing in this
hi therto remote region., All in all, almost three hundred airports of one kind or another had been added
to the Canadian registry by 1945. -

Another incisive domestic effect of the Canadian war experience was the phasing out of the
government 's direct involvement in civil flying operations. The RCAF became a purely military force:
the Canadian Government for its air defense projects, such as the DEW Line and the McGill Fence, turned
for transportation services to independent operators which, through various mergers and acquisitions
during the decade after completion of the projects, emerged as Canada's scheduled, regional air car-
riers. Although govermment air arms do exist — Air Canada, the RCMP air wing, RCAF Search and Rescue,
and provincial services in Ontario, Manitoba, and Alberta, among others — civil aviation in Canada
today is dominated by the private operator.



- 20 -

Private Flying and the Flying Clubs, 1919-70

One of the most startling changes in the Canadiam civil aviation picture since 1936 has been
the vast increase in private flying (Figure 1.2). This can be traced to a number of root causes, the
earliest of which is probably the flying clubs movement begun during the First World War with the foun-
dation of the Aerial League of Canada. Although it could be argued that the Aero Club of Canada incor-
porated in 1916 was actually the first flying club in the country, its role was primarily military.

As the Canadian Govermnment had no officials qualified to pass or reject student pilots at this time,
the Aero Club was recognized as the authority for the granting of Canadian pilots' licenses during the
war and up to the time that the Air Board assumed the functiom in 1919. The Aero Club subsequently
petered out.

The Aerial League which first came into being on February 20, 1919, held itself responsible for
the co-ordination of flight training, the standardization of licensing requirements, and the general
encouragement of recreatiomal and commercial flying. One of its most adventurous projects resulted in
the first flight across the Rockies, by E.C. Hoy in a Jenny biplane in the middle of August, 1919.

The Aerial League achieved modest but appreciable success in its goals, but by 1927 the demand for
airmail and bush pilots had placed such a strain on the supply of qualified flyers that the Govermment
had been forced to recruit aviators, at a considerable expense, from overseas.

The first initiative of the RCAF was to establish a school at Camp Borden for commercial pilots,
or persons with a firm offer of employment as commercial pilots. Only the cost of the training, trans-
portation, and aircraft rental would be paid by the Govermment; all other expenses were to be borne by
the students. The first classes were held during the winter of 1924-25 using the old Royal Canadian
Naval Air Service flying boats, and the graduates, pilots of Laurentide Air Services, were accordingly
enrolled in the military reserve and certified as able pilots. By the late 1920's it was decided that
only refresher and advanced courses would be offered at Camp Bordenm to keep Canadian pilots up-to-date
with modern technological advances. In 1931, for instance, Canadian Airways was successfully pressuring
the Government for training courses in night-flying and radio beacon navigation.

The Civil Aviation Branch was also becoming concerned with the quality of private instruction:
in 1928, taking a leaf from the British folio, the federal govermment decided to initiate a Canadian
Flying Club Movement to stimulate both pilot training and the municipal airport construction which
served as a basis for the proposed trams-Canada airway system. To accomplish these aims, the Civil
Aviation Branch promised to donate two light aircraft to any non-profit organization that would set up
an aerodrome with adequate accomodation for housing and maintenance of the machines, engage the services
of an instructor and an air engineer, and provide its members with training in flight principles. In
addition, the Department of National Defemse agreed to issue one additiomal aircraft per year for the
next five years providing the club would match the gift with a new aircraft of its own purchase.

To provide incentive for membership drives to the clubs, the Government guaranteed a $100 grant
to the club for every pilot trained, to a maximum of $3,000 a year to each club. The qualification of
139 pilots in sixteen clubs from Halifax to Victoria at the end of 1928 attests to the success of the
movement, to the popular appeal of the new, light, and highly manoeuvrable aircraft being manufactured,
and to the popularity of flying in a prosperous Canada.

After this initial success, flying clubs were confronted with numerous difficulties: competition
from commercial flying schools, accusations of high accident rates due to insufficient discipline and
poor training methods, and other attempts to have the movement suspended. The obvious need for a
central authority was filled in 1930 with the formation of the nation-wide Canadian Flying Clubs Asso-
ciation with a permanent secretariat in Ottawa and an annual government operating grant. The new orga-
nization helped carry the movement over the early lean years of the depression with such programs as
the Trans-Canada Air Pageants (a touring summer air show which crossed the country beginmning in 1931),
and annual competitions for the best amateur pilot which have continued, uninterrupted except for the
war years, to this day. A considerable blow was dealt to the movement when, in 1933, the Department of
National Defense (DND) decreed that only pilots with special licenses could offer dual instruction.

On discovering that Canada had only forty-nine such qualified flyers, DND commenced in 1935 to train
flying instructors free at Camp Borden in all phases of visual, instrumental and night flying. The
first instructors trained in specially-equipped Fleet-10 aircraft under this scheme were A.H. Wilson
of the Aero Flying Club of BC, and J.R.K. Main of Toronto, later to become director of Civil Aviation
in Canada and a noted historian in the field. The Flying Clubs Association was also responsible for
the publication of the invaluable 'Manual of Ground School Instruction' in 1936, revised in 1954.

so successful was the flying club movement during the 1930's that the supply of pilots far
exceeded commercial demand. Some of the surplus was absorbed by the Department of National Defense
which organized a number of RCAF auxiliary squadrons. Furthermore, the Department of National Defense
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began in the summer of 1939, to enter contracts with the flying clubs for the training of military
pilots under BCATP. The flying clubs were to act as Elementary Flying Schools, and by 1945, twenty-two
clubs had trained over forty thousand pilots to aid the Allied cause. Ry the end of the war, the
Canadian Flying Clubs Association had been so efficient that it was able to return $6 million to the
Government. Moreover, in appreciation for its contribution to the war effort, the King granted the
Association the privilege of adding '"Royal' to its name. The federal government not only allowed it to
occupy many of the one hundred and fifty wartime hangers built across the country, but also sold it,

at a low price, a considerable number of surplus Tiger Moths, and contracted it for the post-war re-
fresher training of RCAF pilots. Although there have been rough stretches since, by-and-large the
Royal Canadian Flying Clubs Association has continued to prosper, contributing by the mid-1960's, a
sizeable portion of the hours flown in Canada.

Naturally enough, with all available pilots away in Europe and all usable factories in war pro-
duction, the numbers of both private and non-military pilots licensed during the 1939-45 period dropped
substantially (Figure 1.2). At the end of the war, however, the trend was reversed, and as large num-
bers of pilots returned from the Front, both commercial and private flying shot skyward. This upsurge
has continued except for a brief time in the early 1950's when the economic recession and the exodus of
pilots to the Korean battlefields restrained growth momentarily. Between 1946 and 1970 the total num-
ber of pilot licenses issued expanded from 3,188 to 35,187. The number of aircraft flown in Canada
doubled between 1946 and 1947, between 1947 and 1957, and between 1957 and 1966 to reach the 1970 high
ofi L1 53155

Probably the most startling feature of the popularity of flying is the extensive number of
privately registered pilots and planes, in contrast to the previous commercial domination. By 1958
there were more private planes than commercial, and by 1970 the ratio of private to commercial pilots
was over 3 to 1. Numerous factors can account for this phenomena: the increased manufacture of safer,
cheaper planes; the efforts of the RCFCA and the RCAF/RCN Air Cadet program; and finally, the extended
use of company-owned aircraft by business executives.

Moreover, in 1948, as an encouragement to the formation of a large corps of private pilots, the
Department of Transport commenced to pay $100 to any pilot becoming certified, as well as reintroducing
the traditional $100 grant to the clubs that had been discontinued during the war. In 1969, this double
bonus to pilots-in-training was discontinued, causing considerable consternation and predictions of
doom for flying schools and clubs., Nevertheless, both the number of planes registered in Canada and
the number of pilots licensed continued to rise steadily in 1969 and 1970.

Until recently, the numbers of commercially-owned aircraft and commercial pilots remained com-
paratively constant due partially to the practice followed by many airlines of buying bigger planes
instead of more planes to handle the expansion of passenger traffic. Yet by the mid-1960's fast-
growing passenger and cargo traffic loads reinduced an increase in commercially-owned aircraft regis-
trations (Chapters III and VII).

Commercial Aviation, 1936-70

If the growth of private flying after 1936 was the most dramatic aspect of the expansion in
aviation, certainly the broadening in scope, services and sophistication of commercial air operators
was no less interesting or important. The modern era in Canadian commercial air services began in this
key year with the transfer of control over civil aviation from the Department of National Defense to
a newly-created Department of Transport, with the Honorable C.D. Howe as first Minister.

Mr. Howe came into office with powers over a wide range of matters — inspection and registra-
tion of aircraft and airports, licensing of all aviation personmnel, and the control of air routes. On
the other hand, he had many problems to face — despite Canada's enviable record in bush operations, her
transcontinental and other air connections were far behind those of Europe and the United States.
Travel was easiest to the south, and most Canadians used American airways for rapid transit across the
continent. American interests were pressing Parliament for the right to operate a transcontinental
service within Canada. At the same time, Commonwealth nations were pressing Canada to join an all-Bri-
tish round-the-world air route. Howe's solutions were to complete the airway system and to organize a
financially secure Canadian trans-national and trans-Atlantic airlinme.

Initially he hoped that existing firms would take up the transcontinental challenge. Efforts
had been made by private airline companies prior to this time to schedule such a service. Canadian
Airways seemed the most logical company to acquire such a route: not only did it have very extensive
operations in Canada, but its pilots were well-trained in the more advanced American flying schools
and it had just purchased two Lockheed 10A aircraft for a passenger service between Vancouver and
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Seattle. But the Airline felt it could not meet the financial cost of setting up such a system without
government assistance; this, and the delicate political nature of the enfranchisement of any one parti-
cular company to a trans-Canada service lent extra support to Mr. Howe's preference for a government-

financed airline.

The Minister, therefore, approached Canadian National Railways (CNR), Canadian Pacific Railways
(CPR), and Canadian Airways jointly with a proposal for a new airline company which would be a non-
profit organization guaranteed by the Government against loss. 1In addition, Howe also promised to fur-
nish the necessary airports and communication system to make the airway operable. The proposal, however,
fell through over the issue of government appointees on the Board of Directors; the Govermment was back
at square one. Finally, a solution was reached on April 10, 1937, with the establishment, by Act of
Parliament, of Trans-Canada Airlines (TCA). The firm was organized on a common-stock basis, with
fifty thousand shares totalling an authorized capital of five million dollars. All shares were pur-
chased by CNR, and a provision was made that all stock sales had to be approved by the Minister of
Transport, Air Canada, as TCA was renamed in 1964, is still a completely owned subsidiary of CNR, which
nominates four members to a seven-man Board of Directors, to the Government's appointment of three.
Nevertheless, the airline functions as a fully independent Crown Corporation, reporting to Parliament
separately from its holding company.

In order to establish the new airline on a sound financial basis, the Govermment granted TCA
exclusive use of certain routes, and directed the Post Office to enter into airmail contracts in certain
areas with this official carrier only. Moreover, the airline received the same guarantee of federal
financing to cover any annual deficit as had earlier been offered the CNR / CPR / Canadian Airways
consortium. James A. Richardson, President of Canadian Airways and a director of CPR, strenuously ob-
jected not only to the formation of a government-controlled and favoured airline, but also to the
fact that the operation-manager and most of the executives of the new firm were recruited from United
Airlines, an American firm. This opposition laid the foundation for the competition of later years
between TCA and Canadian Pacific Airlines.

Operational headquarters were established in Montreal, the repair base in Winnipeg. The first
flight of the new air service was run in 1937 when two Lockheed 10A Electras flew passengers and mail
from Vancouver to Seattle. By the next year, an enlarged fleet of Electras had pushed passenger service
from Vancouver to Winnipeg, and mail service to Montreal; by 1941, an all weather day-or-night service
was in effect between Vancouver and Halifax, first by Lockheed 14H aircraft, later by Lancasters.

During this period, however, the airlines were running into considerable pressure from the Post Office
for delivery of more mail at lower prices, and from the military authorities in a takeover bid to incor-
porate the entire concern lock, stock and propeller into the BCATP. C.D. Howe was largely responsible
for guiding TCA through its difficulties, for resolving satisfactorily the postal issue, and for arran-
ging for an order-in-council exempting TCA and all its pilots from military service,

TCA's contribution to the war effort was not unimportant for being indirect, however. The
Winnipeg shops laboured long hours overhauling engines and instruments for use in the BCATP while the
Dorval headquarters provided mechancial backing for the BOAC trans-Atlantic wartime flights. The loan
of TCA crews to the latter likewise provided valuable training prior to 1943 when TCA launched a trans-
Atlantic service of its own. These flights by the sturdy Avro Lancasters, were designed to regularize
the sporadic mail deliveries between Canadian families and their army in Europe, but in practice it was
intended as a beginning for a Canadian overseas commercial service. 1In 1945 a ticket office was opened
in London, and in 1947, with a fleet of the dependable new North Stars replacing the veteran
Lancasters, Trans-Canada Air Lines (Atlantic) was formed. It was the only section of TCA to show a
profit that year.

The post-war years have generally been good to Air Canada. The world-wide increase in passenger
travel has sustained the high costs of successive purchase of larger and more modern aircraft, from the
venerable DC3's to the turbo-prop Viscounts, DC-8's and Boeing 747's. Although domestic cargo opera-
tions proved unprofitable in the earlier years, an equitable airmail scheme had been reached by 1948
with a standard pound-mile rate and the introduction of air delivery for all domestic first-class mail.
This put Canada in the van of world mail services, a position maintained by the 1971 decision to ship
all overseas mail by air. New routes added prestige and revenue to the fleet — particularly the inter-
national flights to the Caribbean (since 1948), to Europe via London, Paris and Dusseldorf (1951-52)
now changed to Frankfurt, and finally, as the first North American airline to fly into the USSR
(1966) . At home, although the high costs of all-jet aircraft on short-distance runs has phased out air
routes into smaller centres, Air Canada has continued its dependable trans-continental routes securing
its worldwide reputation for service and safety.
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The late 1930's and early war years were not profitable for small private airlines. The mining
"boom' was over — most producing mines had turned to road and rail transport, and prospecting had
dwindled. The RCAF was still doing much of the nation's air survey and forestry patrol work. Further-
more, not only did the war drain off many young men who might otherwise have been exploring the north
for minerals, but the fighter units were also receiving all the new planes and spare parts that the
aviation industry could produce, to the detriment of civil aircraft in need of repair and replacements.
Military flying commanded most of the Government's attention, and TCA had been granted the most lucra-
tive airmail contracts. With their clients slowly disappearing at a time when more and more air firms
were entering competition, it was little wonder that rate-cutting, bankruptcy, and general acrimony
prevailed among the bush flyers.

Canadian Pacific Railways, despite its 1936 rejection of participation in the TCA scheme, had
retained its interest in aviation and determined to start a national service itself. 1In 1942, Canadian
Pacific Air Lines (or CP Air as it was renamed April lst, 1969) was formed by the amalgamation of
large and small bush operations throughout the country. To its own airline which had been operating
since 1919, CPR added by stock purchase, ten private aviation firms in Canada, including Canadian Air-
ways, Ginger Coote, Prairie Airways, Arrow Airways, MacKenzie Air Services, Yukon Southern Air Trans-
port, Dominion Skyways, Starratt Airways and Wings Limited. The only significant firms remaining
independent were M & C in Saskatchewan, Leavens Brothers of Toronto, and Maritime Central Airways on
the east coast. By 1944, routes had been licensed in the BC/Yukon region, across the Prairies and
Northern Ontario, and along the St. Lawrence Valley east from Montreal in the name of the new firm Ca-
nadian Pacific Air Lines (CPAL). The service quickly fulfilled expectations of lower operating costs
through standardization and centralization of aircraft purchase and maintenance, and through elimination
of route duplication.

CPAL fell heir during the war years, to numerous contracts made by its constituent firms, in-
cluding the massive freight and passenger services needed for the construction of the aluminum works
in Chicoutimi, and the o0il pipeline between Norman Wells and Whitehorse along the McKenzie River. It
trained twenty-nine thousand airmen in seven observer and Elementary Flight Schools for the BCATP, and
like TCA, donated its repair shops and mechanics for overhaul of training aircraft. It made all the
initial arrangements, training programs, navigational solutions, and operational decisions for the
ATFERO "Ferry Service'" scheme. CPAL also participated in the military activity occurring in the north
during these years, contracting with the United States' Army for support of the construction along the
Alaska Highway and receiving in return, up-to-date American aircraft unavailable at the time to any
other Canadian airline.

Its ATFERO experience had given CPAL training for and aspirations to postwar continental and
overseas flights, and in 1944 it made application to the Board of Transport Commissioners for routes
across Southern Ontario which would, in effect, have given the airline a conmected transcontinental
service. This challenge to TCA was presenting the Government with certain problems.

To resolve the issue, the Government refused to comsider the CPAL application and placed a
"freeze'" on all new route licensing for the duration of the war. Legislation was simultaneously intro-
duced in Parliament transferring route licensing under the Aeronautics Act from the Board of Transport
Commissioners to a new Air Transport Board. Further amendments stipulated that, in the interests of
breaking transportation monopolies and of giving returning war pilots a field for commercial entry, no
surface carriers could own an airline as well. Fortunately, this amendment, which jeopardized the
future existence of CPAL, was modified after the war to exclude railways from the divestment order,

The four-year period after the war was one of cautious consolidation for CPAL under the leader-
ship of its president, Grant McConachie. Obsolete equipment and unprofitable runs were eradicated
and new routes, chiefly in BC, the Prairies and East Quebec, were commenced. With far-sighted man-
agement, the airline expanded rapidly internationally in the decade following 1949. CPAL acquired its
much desired first internatiomal route to Tokyo and Asia in 1949 after TCA had exercised its right of
"first refusal". The Korean campaign in the early 1950's increased passenger volume on the Far East
route to such an extent that what was initially a '"prestige' run soon became a profitable tenure for
the airline. Two new international routes were added to the CPAL map in 1955: a Vancouver /Amsterdam
'polar flight', and a 'southern service' to Mexico and South America obtained from TCA in exchange for
the St. Lawrence Valley domestic services,

Internationally, CP Air's routes, including its 'South Seas' schedule connecting Australia,
Fiji, Honmolulu and British Columbia, and its 'Orient' run to Tokyo and Hong Kong, form a vast cross
radiating from Vancouver and displaying the Canadian flag in five continents.

Domestically, CP Air has attained its major goals. It was the prime transporter for the DEW
Line Project and it maintains profitable regional cargo and passenger operations, principally in the
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wast gnd nerth. Ellgwing ¢ brief stroggle in 1888 shich cresulvsd $n the hiring of an indepmndent
aconomic analyst, Stephen Wheatcroft, to examine submissions by both TCA and CPAL, the Air Transport
Board agreed to license the private airline to operate a single, daily transcontinental flight from
Vancouver to Montreal. This has been expanded in recent years to approximately twenty-five percent of
#ir Canada's passenger capacity on the route.

In forty years, what began as the amalgamation of a loose network of bush operators has become
4 significant world airline with a fifty thousand mile route pattern crossing the international date-
line, the Greenwich meridian, the Arctic Circle, both tropics, and the equator. CP Air is highly re-
spected at home and abroad for its passenger service and its operational efficiency.

The post-war years were kind to small as well as to the large operators., Bush flying flou-
rished once again in the mining and northern development of the late 1940's and early 1950's. There
was also an incredible expansion in charter services as well as the introduction of helicopter opera-
tions. Certain secondary aviation companies achieved considerable strength and financial stability,
and five of them (Pacific Western Airlines, Transair, Nordair, Quebecair and Eastern Provincial Air-
iine: wave accorded the status of '"regional carrier" in 1966.

The two areas in which significant growth took place were the international services of CP Air
#nd Adir Canada (Figure 1.1) and the increased transborder traffic between the United States and Canada.
Of all such Canadian air agreements, the oldest are with the United States dating back to a reciprocal
airmail agreement between Montreal and Albany first flown in 1927 (Canadian Airways flew south and an
American line north, over the same route.) Treaties signed between Canada and the United States in
1929 and 1938 covered recognition of foreign licensing and admission of transborder commercial flights
respectively; specific agreements reached in 1940, 1949 and 1959 gave Canadian and US carriers limited

mutual dEcass to each othar's airports. JThe firgt extended services were inaugurated April 1st, 1950
bebtves: Wonsraal wand daw Toulk, and a0 Apeil 2ad 2f fhe sawe game Dabwaan Torones wnd Tampe.
A treakthroagh cams in the sarly 1960's when Presidantc john F. Fennedy ssiked Cuadiian<boro

@cungnis & John Kenneth Galbraith to prepare a paper on the situation: the eventual report, which advo-
cated a continental approach, maximum usage of aircraft, and first-priority consideration to consumer
preferences, led to the creation of a joint US-Canada Board with monopoly powers over transborder routes.
Today, penetration by Canadian and US aircraft into many parts of the other country have become com-
monplace and generally of mutual profit both to the airlines and to the flying public.

The aggregate commercial picture can be viewed in Table 1.3, Between 1946 and 1970, all sche-
duled passenger services increased by a factor of twenty — from 850 thousand to 15 million, while total
jsgsenger miles (the sum total of all miles flown by each passenger) rose even faster — from 200 mil-
lion to 12 billion. This indicates that the average passenger is flying four times as far as he used
to: the present-day figure is about 800 miles per passenger. Airmail poundage has expanded to 40
thousand tons, annually. While income has fluctuated through periods of loss (circa 1950 and 1960)
and waves of relative prosperity (in the mid 1950's and 1970's), both revenue and total assets (Chapter
VI) have increased consistently. Table 1.3 also shows the upshot in both hours flown and operating
revenues received from services by Canadian commercial aircraft, and it is interesting to note that,
thanks to more efficient operation and larger planes, companies receiving approximately $200 per flying
acur esvarali dn 138D acqauiied about $300 an hod: Se 1960, #nd sver $50C im 1970

whavesar domen:oy any b la, howgsar, Capedigrs ogn 8% without Suegieration, %act Frea the
asvliest beginnings on the ice at Baddeck, to the roar of a 747 taking off from the modern international
airpeuts spaced from coast to coast, this country has earned its place among the world leaders of the
HMrbdng.
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TABLE 1.1 Federal Expenditures for Airport Development, 1933-70

Direct Aid to
Year Number of government municipal- Remarks
aizpores(l) investment (2) ities(2)
dollars

LG 3 N 118 )
BB/ o 130 )
1085k 5 e v 1o 123 ) 1,835,000 212,000 Unemployment relief projects (1932-37)
1986 1oy fos N oYe 155 )
T 158 h
WOBIBY 120 rere)e e ope 123 2,342,000 375,000
ILEIC SRS O 116 2,498,000 1,262,000
1948, . 5 o fae a7 2,837,000 1,365,000 1/3 cost-sharing with municipalities
IROZHAL o Vors VNS 91 1, 348,000 446,000 (1938-42)
W42 " | ore xixer ke 90 1,353,000 260, 000
LOSGIN &30 o rouit ey 20 2,375,000 -
1944 ......... 88 2,770,000 - No aid to municipalities during war
194S—, .x o s ge 28 8,377,000 - years; DND takes over airports
G2 G S R 161 8,050, 000 -
T l=tore crehers a1l 273 101, 631, 000 25,000 Purchase of airports on Alaska route
ISOLB = Crevasd orelaatl o 354 23, 244,000 - and Crimson airfields from US (1947)
A49) i\ o iipeli 361 16,132,000 25,000
112)510) (R T 415 8,107,000 122,000
12571 | AR S 403 6,609, 000 196,000 Municipal aid $25,000 maximum (1947-53)
HOS2RNNN exaserevent 415 6,099,000 164,000
1100)5) [ SR Y 433 7,085,000 92, 000
QOGN .. o o olotare 470 8,336,000 150,000
158 Lhie kel o ofs 495 10,307,000 130,000
WAS6) srers o ot oio s 519 20, 543,000 150, 000
11577/ M50 4, SR 550 26,927,000 208, 000 50/50 cost sharing added to $25,000
L1V N - 8 456 35,499, 000 99, 000 maximm (1954-59) for municipal aid
I5EF Jrete ofs) o rbve 483 53,538,000 192,000
11170 L (R 483 52,542,000 99, 000
6T v &% e 546 52,907,000 89,000
628" . o ! 45 589 60, 900, 000 98, 000 Contribution (1958-65): $50,000
11007515 (S P 657 48, 748,000 88,000 maximum for remote airports; 50/50
TGS 0 . i 672 27,709,000 101,000 cost-sharing for local or municipal
GG o Lororsrls 698 40,255,000 36,000 airports.
IR . - e e 711 42,459,000 773,000
110757 S S 782 52,016,000 653,000

$1,000,000 ceiling for total municipal
D68 . oreve aere 10 818 45,893, 000 1,018,000 aid (1965- )
I06B ... .eee e 808 59,119, 000 1,393,000
IBOFONCL. . eleiss 844 36,961,000 721,000

(1) Licenced only, as of 31 December 1933-66; as of 1 April 1967-70.
(2) Excludes grants for terminal buildings and equipment garages at municipal mainline airports.
Sources: Historical Statistics of Canada, MacMillan, 1965; Civil Aviation, Statistics Canada, 1963-69;

Public Accounts of Canada, 1961-70; DOT Annual Report, 1937-70; Aviation Statistics Centre

files.
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TABLE 1.2 Canadian Civil Aviation Activity, 1933-70
Commercial i
T?tal and Prlyate 1T°tal d Private Commercial
fe=s reg1stered government s l?i“ie pilots(2) | pilots(3)

aircraft aircraft craft(l) pilots
OO re R oo oo 3 N - . . 11,315 3,398 7,917 35,187 26,729 8,458
1969 b b o O | . 10,772 3,359 7,413 33,093 25,111 7,982
1968 .. ... .. ..t 9,973 3,130 6,843 32,694 24,798 7,896
ICIEYTA . . . owos oo sgenenafele « svd 5 o ol o 9,162 2,775 6,387 29,035 22 145 6,920
IGIEIEE .v. . . o el e, o & Sae o o1 ofe 8,310 2,532 5,778 25,232 19,628 5,704
N9GEG" WS 30 IR o 7,542 2,337 5,208 22,381 17,654 4,727
1964 Nl R LAYPIRL. . s, 6,933 2,211 4,722 21,201 16,922 4,279
LEEETE o P PR e S 5 6,501 2,184 4,317 21, 140 17,058 4,082
1) (0] R T S A S, Y S ek 6,249 2596l 4,088 20,510 16,561 3,949
MGIGIRN.. . . . . ol B olaparers L 5, 885 201577 3,708 18,764 15,100 3,664
GOt ipe e e - 5 - bR ", A 5,38 2,067 3,251 19,153 1) 1145 4,008
1S5S FR | ST G e O PR 4,857 2,077 2,780 14,896 10,972 3,924
o5 1. L e L 4,509 2,071 2,438 13,387 9,347 4,040
Tolsi7l - N0 e, W e 3L 4,005 2,001 2,004 11,897 8,119 3,778
115)5 (51 PR I . O) ] P8, - DA 3 3,541 1,857 1,684 9,867 6,460 3,407
i1'7) S5 v 2 SRS - NS P =R Sall P 3,148 1,682 1,466 8, 543 5,760 2,783
1954 o PG o o8 o B i T T 2,800 1,513 1,287 7] o SIHS) 5,139 2,434
IRSISIRI, . e e s e e e e 2,654 1,503 1,151 7,102 4,644 2,458
115 57 e S = A G 2,411 1,425 986 6, 646 4,617 2,029
NOFI% o ol SCEISCHINN S o P 2,306 1,454 852 5, 684 4,065 1,619
IS 01T e o B PP SR 1,960 1,222 738 4,827 3,460 1,357
1949 ......... aepe o P bl 5 2,001 1,334 667 4,038 2,488 i, S50
TG s R P see- A 2,021 b4 544 4,353 2,508 1,845
1G0T R PR G P . 1,873 s, pSHA. 299 3,827 1,786 2,041
L6 1 - swsvva B T olo ‘o LIRS 911 866 45 3,188 1,123 2,065
A T L % e ey e e s 5 381 336 45 L5677 389 1,038
T2 e SR | e = 247 - - 822 255 567
LA T O, Bt o b ¢ - T . — - - 762 242 520
LA T o o ca P S T SR I 318 274 44 1,276 656 620
MDA SR B R 440 335 105 1,317 760 557
1940 ... B o Toook aol T R 473 339 134 1,354 825 529
INTBONE . % . die o . e 5 488 325 163 1,299 795 504
1970 | o TR oI, ol R S, 471 360 111 1,255 734 521
15 Z)7] RS O TR g . SO . 604 419 185 1,157 635 522
118 2150 o e I R - S S U 450 301 149 1,046 559 487
1925 RS- P 380 - - 910 496 414
119) 2/ P PR | | SRS 368 - — 834 429 405
HE)Te e W W . oo P ohon 345 - — 879 405 474

(1) Including gliders and other miscellaneous categories.

(2) Including glider licenses.

(3) Including transport licenses.
Note: As different sources were consulted for different periods, and as different compilers use diffe-

rent methods, exact consistency is not implied.
Sources: Civil Aviation, Statistics Canada, 1933-69; Historical Statistics of Canada, MacMillan, 1965.
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TABLE 1,3. Fifty-year Summary of Canadian Commercial Aviation, 1921-70

Canadian and foreign carriers All Canadian carriers
Year
P“?T)\sers PS.??EZ%ZS Cargo(3) b b 5332? 4) mﬁ'ﬁim refiﬁﬂi(e )
pounds dollars
L9770 (oioa et s iaiele Jd-8LE.. 14,768,275 | 10,278,287,378 | 651,375,138 | 80,185,838 | 1,299,350 1,300,944(6) 821,751,745(6)
1969 ........04 trvecasnsoaans 13,237,724 8,813,017,643 | 581,319,688 | 76,978,315 | 1,228,167 2,820,154 721,112,496
1968 ....covvveeevnveoeano.. | 11,857,701 | 8,066,168,412 | 471,745,746 | 68,294,540 | 1,188,228 11,924,455 630,393,139
1967 ..oceeevovocnacanoanass | 11,596,102 7,558,559,689 | 374,183,884 | 61,666,351 | 1,128,736 10,618,104 558,146,074
1966 ..... e R 9,023,691 | 6,025,992,516 | 359,719,124 | 53,929,067 963,067 16,211,517 473,447,373
1965 .eaeccvacosassaveces 7,838,539 | 5,065,493,215 | 291,499,029 | 54,677,855 801,129 13,181,834 392,806,566
L e 0 08600 ~ana b oo .o | 6,774,652 ! 4,200,293,067 | 250,789,269 | 50,705,488 679,784 8,393,110 334,930,874
IS8 Y- 8¢ 0 oA & 45 6,278,298 3,822,248,493 | 229,636,108 | 45,210,723 646,956 1,390,060 308,835,913
M . ... ...l gl . 6,064,074 { 3,666,655,321 | 218,487,619 | 41,596,384 642,284 4,597,327 284,618,321
17101, PSPPSR 8o B o B Joc 5,740,577 | 3,352,704,994 | 211,044,506 | 39,024,564 649,107 | — 13,146,423 254,873,901
WD BB o B8 S M5 - BN, 5,451,716 2,847,022,735 | 217,220,865 | 37,472,145 712,371 - 6,450,886 235,973,562
B9 . Ll IR Saco 5,316,001 | 2,495,682,456 | 214,391,889 | 35,558,226 798,527 | — 2,484,178 220,423,558
1958 .. . . .. veoesan Coor 486 50 4,555,251 | 2,142,276,186 | 200,388,312 | 33,628,013 709,337 | — 1,806,744 201,713,936
1957 ..... EEELTY obgocacandhe 4,319,920 1,835,183,870 | 264,812,177 | 31,413,504 742,056 | — 552,897 190,043,015
T2 sl boon oot e oo - N 3,864,818 | 1,547,279,882 | 319,260,401 | 27,914,288 734,822 4,699,586 182,168,850
HEEEEN. . . o T eXo¥enoronons 3,249,099 | 1,223,825,448 | 233,561,830 | 26,616,505 605,913 4,132,752 152,739,018
19540 " 4. -ovi% sllerelorefers axsleze +15 2,792,348 | 1,066,805,242 | 109,299,256 | 24,228,571 472,817 849,647 108,864,289
19531 ciae oo R L PRI 2,724,432 942,269,095 | 177,451,345 | 20,319,952 498, 891 1,120,441 104,255,500
1952 ... S EREBTe oY Lol 2,298,194 805,642,141 | 135,055,106 | 18,328,310 469,677 1,372,385 90,519,295
5N S e SRR -kt o - RIS HORE50 679,819,451 | 59,199,354 | 16,824,652 507,745 5,311,541 62,084,519
)0 S B CPETE R o 208 St 1,500,361 550,534,058 | 41,586,726 | 14,501,110 267,282 410,977 46,367,317
1949) L1 Jotetelsiots B oleteie o oo BT 1,258,614 464,609,486 | 35,119,684 | 13,752,434 245,956 | - 2,081,544 39,581,021
OUB o romtorora - opelole oo b o b 4. 1,092,825 385,334,811 | 35,301,494 | 10,340,024 251,593 1,730,381 33,712,329
10L7Y. 5. iy N Rl 509,394 273,867,217 | 32,291,824 | 7,118,074 229,382 | - 2,787,482 26,834,090

See footnotes at end of table.
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TABLE 1.3, Fifty-year Summary of Canadian Commercial Aviation, 1921-70 — Concluded

Canadian and foreign carriers

All Canadian carriers

Year
;:::?[1‘; Failes(sy | Goods(® HERE f}11:::(11.) - (5 reg;:::( 6)
pounds dollars
GG 56 00 B G BOBIAR S 00 06 0o o 855,381 206,776,408 23,838,762 5,930,338 164,648 753,693 21,987,969
NOET LTS BEST00T oo b ololog 537,718 153,504,833 13,143,271 6,418,944 125,569 -~ 457,782 17,355,154
1944 ...t iaveanacnoainnnsns 392,243 111,127,010 11,182,902 7,296,265 105,815 — 1,062,046 17,119,291
eV 885 5460000 capagor Aaaa 302,267 100,530,892 12,338,275 7,568,809 101,169 - 377,835 16,386,989
HET TE A 388 08808 6088550 o o A0as 215,702 70,554,377 11,408,001 5,470,209 92,314 659,157 11,751,964
1TSS B B8 & 7H6a 0.0 006 G0 o d 193,011 53,891,516 14,826,250 3,411,971 88,536 284,832 9,193,477
W0 o 00aaERoA00 oBo 0600 o o 137,619 38,438,439 | 12,990,551 2,710,995 80,796 566,546 7,994,754
1161250 R il o SRS Iea ' 133,776 21,840,483 | 21,253,364 1,900,347 87,717 = 587,829 5,839,941
NEG)E oo ol oao.Ba0 00 60 doaep it 104,117 10,913,409 | 21,704,587 | 1,901,711 100,262 - 1,712,338 3,691,224
13705, SR e e 110,864 12,658,264 § 26,279,156 1,450,473 126,869 — 697,816 3,234,280
L33 50 5 0 f gl 0 GBcito 0 50 00 a d 99,451 8,724,790 | 25,387,719 1,161,060 101,953 11,223 2,501,242
BB . L L R 140,379 7,936,950 26,439,224 1,126,084 88,451 = -
O | SFE . v - ennie o IR 72,085 6,266,475 | 14,441,179 625,040 75,871 - -
155 o ho 0 aboadB 06000000000 53,299 3,816,862 4,205,901 539,358 53,299 - -
1237 50000 03B o0 oD "5 OEESts- 3 76,800 2,869,789 3,129,974 413,687 144,080 - -
19T o o NSS Tk o 0 ST o R ASTTN 100,128 4,073,552 2,372,467 470,461 73,645 - -
S0 ¢ 60000000 BBB0 0000000 124,875 - 1,759,259 474,199 92,993 - —-
70 o SBRG HBBAGBE 5 65000 5 96,375 = 2,489,189 576,831 51,571 - =
[ S e rorerorelsrala) o palelele o ole¥are 54,913 - 1,641,250 316,631 28,719 - -
1007 £ 80 OB oo 0 bn0 16,664 - 380,433 | 14,684 4,209 - -
1l B e o 0 0 I a0 00 500 o 3 4,800 - 65,308 3,960 2,331 - -
1925 G600a000 8000000000500 3,683 - 38,580 1,080 1,351 - -
127, SR T P R 4,314 - 77,385 - 1,893 - -
T2, 6 0 0 JOEE o HORTEE o o o AIDoH 2,328 - 11,600 - 2,830 - -
NOZL 00 0 JORGOPIRR RS 1 O 4,282 - 11,481 - 2,541 - -
IDRT G offio AP o O 0 W% 88 5 1 o 5 O 9,153 = 79,850 - 4,347 = =

(1) Totals crew and passengers, 1921-32; revenue passengers only, 1933-70; passengers include unit-toll and charter.

(2) Passengers and crew, all services, 1931-35; unit-toll services' passengers onmly, 1936-70.

(3) Total goods, 1921-39; revenue cargo only, 1940-70; includes unit-toll and charter.
(4) Total hours, 1921-37; revenue hours of unit-toll and charter services only, 1938-70.
(5) Operating revenue less operating expenses, 1936-42; income after taxes, 1943-70.

(6) Income and revenue figures for 1970 include only those airlines with over $150,000 annual income.

Sources: Air Carrier Operations, Statistics Canada, 1970; Civil Aviation, Statistics Canada, 1936-69; Historical Statistics of

Canada, MacMillan, 1965.







Chapter II

GOVERNMENT AND CIVIL AVIATION






Few industries are as dependent on government assistance as aviation and in turn acquire so
much federal regulation. The reasons are many — the safety requirements of air travel, the high cost
of modern airports and communications equipment, the protection of sovereignty, and the need to avoid
mutually destructive competition over the air travel market, among others, all necessitate support and
control at a level only government can provide.

Working through the International Civil Aviation Organization, the Intermational Air Tramsport
Association, the domestic air transport organizations, the airport authorities, the airlines themselves
and the aircraft manufacturers, government regulation wraps the airplane in a protective cocoon. It is
reflected in the reliable radio beams that help to guide aircraft; it reaches into the flight deck,
observing pilot techmique and proficiency; and it even touches the private lives of the air crew.

Though the groundwork for national regulations is laid internationally, there is still a good
deal of room for action in adjusting and applying the principles evoked to the national needs. This
section will examine the web of control and support of Canadian Aviation — international and federal,
financial and operational.

International Organization

The development of the airplane into a major instrument of transport has brought with it inter-
national problems — the co-ordination of techniques and laws, the dissemination of technical and econo-
comic information — far beyond the ability of individual governments to solve. Though the complexity
of international involvement in aviation today would presuppose more than twenty-seven years of deve-
lopment, it has only been since World War II that specific laws of worldwide applicability have come
into existence.

A first, but unsuccessful, attempt to reach international agreement was made by nineteen Euro-
pean nations in 1910, only seven years after the Wright Brothers' flight at Kitty Hawk. Between 1919
and 1943, there was no commonly recognized law under which aircraft on "innocent passage' could navigate
the air freely as ships did the open sea. The air-law that existed was contained in the International
Convention for Air Navigation (ICAN), drawn up in Paris in 1919 during the Peace Conference. ICAN
endeavoured to provide for international uniformity in technical matters, but was rather limited in
scope and implementation due to the opinion prevalent into the 1930's that the airplane was a regional,
rather than a worldwide means of transport. The Convention was ratified by most European states, and
by Canada through its membership in the British Empire, but neither the United States mor the Soviet
Union were signatories.

For civil aviation, the years prior to the Second World War were characterized by numerous
bilateral agreements between governments. Institutional developments proceeded along regional lines
only, resulting in two bodies, one based in Europe, the other in the United States, whose efforts
remained uncoordinated and subject to duplication. Separation was also reinforced by differing govern-
mental attitudes: in Europe, particularly in Great Britain, the airlines were heavily state-subsidized
and state-controlled; in North America, private, independent commercial airlines flourished with a
minimum of federal financing and regulation.

Great strides were made during World War II in many aspects of cooperation. There was incredi-
ble progress in technical matters — in uniformity and coordination with respect to air routes, naviga-
tion procedures and communications. Naturally, in legal and administrative affairs, progress at global
co-ordination was virtually non-existent as the furors of war consumed national energies.

Aroused interest in the future of aviation was visible both in the UK and US by 1944,
Preliminary discussions for an international agency were initiated during the last week of March of that
year in talks among Canada, the United States and Britain. Canada favoured a post-war organization
with wide regulatory powers — an International Air Transport Authority administered by a convention
having universal application whose signatories would surrender certain of their sovereign rights in
respect of aviation.

On the basis of these debates, invitations were sent by the US to fifty-five allied and
neutral states to meet at Chicago in November, 1944, for a conference on civil aviation. Canada's
voice was one of the most influential at the Convention, due in large measure to her high rank among
the Allies in terms of wartime flying achievement, Moreover, the Canadian draft proposal, the most
comprehensive of any submitted at the conference, formed the basis of the final charter.
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The constitution of the International Civil Aviation Organization (ICAO) which ultimately
emerged, was built upon the Canadian proposed "Five Freedoms of the Air'": (1) the right to fly over
the territory of a foreign nation without landing; (2) the right to land on the territory of a foreign
nation for non-traffic purposes (for example — refueling, emergency repairs, shelter from inclement
weather); (3) the right to put down in a foreign country passengers, mail and cargo taken on in the
state whose nationality the aircraft possesses; (4) the right to take on passengers, mail and cargo in
a foreign country for the state whose nationality the aircraft passesses, and, (5) the right to put down
(ot take on) in a foreign country passengers, mail and cargo from (or for) the territory of a foreign
country.

Since not all countries were willing to endorse all five freedoms, optional arrangements were
permitted for partial acceptance. Canada has made approximately twenty bilateral treaties under the
first four freedoms but, in congruence with the general feeling in many countries, only a few commit-
ments under freedom five have been signed.

ICAQ is basically a technical organization responsible for developing a standardized system
for such matters as air navigation, licensing, safety and landing procedures., It also has an advi-
sory capacity in economic affairs, ICAO determines the oceanic control zones, designates the coun-
tries responsible for the air traffic control over the oceans, and has recently had outerspace placed
under its juridical umbrella,

Al though never formalized on paper, one of the most important and extensive compromises reached
at Chicago was a decision to promote the organization of the International Air Transport Association
(IATA) to control rates and charges and supervise the general conditions of operation, by mutual agree-
ment between the major commercial airline companies. A similar association formed for the mutual pro-
tection of the airlines, had been functioning in prewar Europe under the name of the International Air
Traffic Association. The idea was expanded to worldwide proportions and incorporated under a special
act of the Canadian Parliament.

IATA sets forth international rates for air routes and attempts to develop more productive
ground procedures for passengers and cargo. Although some non-scheduled airlines are not members of
IATA, the practice of recognizing its decisions has become worldwide and has made it, in the economic
field, the greatest stablizing influence in world aviation today. In this country, the Air Transport
Association of Canada implements many of IATA's regulations,

The most significant difference between IATA and ICAO is in their orientations: IATA is an
economic association of commercial airlines which establishes rates for international air routes; ICAO,
a specialized agency of the United Nations, is an organization of governments which publishes standards
for general aviation to which governments should aspire. Yet, though they differ, much still remains
in common for IATA and ICAO — a strong desire for first-class airports, improved traffic control sys-
tems, safer planes, highly qualified pilots, and efficient operations.,

Canada has continued to hold a leading position in the international aspects of aviation, due
largely to recognition of her technical competence. Both of the major international aviation organi-
zations maintain their central administrations in Montreal. 1In ICAO statistics of the world busiest
airports (by commercial flights only: Table 2.1), the Canadian listing of three airports is bettered
or equalled only by the United States, Great Britain and West Germany, all of which have higher popu-
lations. In addition, Canada's international carriers both rank in the ICAO listing of the top world
airlines by tonne-kilometers flown (Table 2.2), Overall, by this measurement Canada ranks behind
only eight countries — the United States, the United Kingdom, France, West Germany, Japan, the
Netherlands, Italy, and the SAS consortion (Dermmark, Norway, Sweden) in international services. 1In
domestic operations, Canada holds second place behind the United States, and in combined operations
is preceded only by the US and Great Britain. The Ministry of Transport has been instrumental
through the Canadian International Development Agency and the Colombo Plan in applying Canadian
construction expenditure for building airports in many undeveloped areas, most recently in Katunayake
(Ceylon) and in the West Indies. Finally, in ICAO membership dues, which are calculated partially
on a nation's contribution to aviation, Canada has paid the highest per capita levy for some years.

National Organization

In Canada, the orderly planning and co-ordinated implementation of civil aviation policy has,
by virtue of the national scope of aircraft activity, increasingly been placed under federal control.
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The winter climate demands the erergies of sophisticated heavy equipment at Canadian airports.

MOT photo.
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The Canadian government's activity in civil aviation takes numerous forms: certifying pilots,
licensing aircraft, building and operating airports, providing weather information, and deciding how
much competition is acceptable to airlines on a given route. Changes in emphasis take place within
the basic governmental structure so that it can accomodate itself, to some extent, to the increasing
demands placed upon it by a rapidly expanding industry. In this section, both the relationship between
the air transport industry and the federal government, and the financial administration of civil avia-
tion in Canada will be considered.

The British North America Act of 1867 accords the federal and the provincial governments sepa-
rate legislative jurisdictions, but of course makes no reference to aviation. Municipal governments,
which took, and which often still take the initiative in airport construction, usually consult the
federal government in air terminal planning and operation, but an overwhelming majority of such faci-
lities are not directly municipally-controlled due to the financial pressures of operation.

Prior to World War II, there was considerable agitation from provincial capitals for a share in
the control of civil aviation, culminating in the Supreme Court decision Reference re Legislative Powers
as to the Regulation and Control of Aeronautics in Canada (1932), contesting the federal government's
rights to pass dominion legislation to enforce the ICAN agreements. This Aeronautics Case, appealed to
the Privy Council in London, was decided in favour of Ottawa, and federal authority has prevailed in
civil aviation from that time. Today, the Ministry of Transport operates under many enactments inclu-
ding the Aeronautics Act, the Carriage of Goods by Air Act, the Foreign Aircraft Third Party Damage Act,
the Air Canada Act, the Department of Transport Act, the Transport Act, and the National Transportation
Act.

On June 6, 1919, the Canadian Parliament passed the Air Board Act, It was a far-sighted piece
of legislation governing such interests as scientific research and contruction of airports, the naming
of air routes, the licensing of aircraft and personnel and the investigation of accidents. It has been
amended from time to time to keep pace with changes in technology in.civil aviation.

The present Act is divided into three parts: Part I outlines the requirements for the registra-
tion of aircraft, the licensing of pilots, the establishment and maintenance of airports and facilities
for air navigation, air traffic control, accident investigation, and the safe operation of aircraft;
Part II is concerned with the economics of commercial air services and it assigns to the Canadian Trans-
port Commission certain regulatory functions in this connection; Part III provides for the internal
administration required for the implementation of the enactment. In addition to this legislation the
air regulations made under the Act cover a range of activities from inspection of pilot qualifications,
airplanes, airports, and the enforcement of navigation laws to the specification of conditions for the
carriage of goods, mail and passengers, and the designation of navigational routes, their use, and
control.

Acting under the Air Board Act the Government appointed an Air Board which by the end of 1919
had drawn up the first air regulations in Canada. One of its stipulations required the immediate
licensing of all pilots. A reconstituted Air Board in 1920 put these regulations into effect, licensing
the first Canadian pilot, J.S. Scott in January of that year. The Aeronautics Act (which is the origi-
nal Air Board Act, with a large number of amendments and additions) remains the basis of Canadian air
law to this day.

The control of aviation in general, remained with the Civil Aviation Branch of the Department of
National Defense until 1936 at which time the Hon. C.D. Howe became the first Minister of the Depart-
ment of Transport, and assumed responsibility for Canada's non-military flying. The Ministry of Trans-
port which became responsible for implementing the air regulations specified by the Aeronautics Act,
considers as well such matters as accident investigation, enforcement of safety legislation, control of
traffic in the air and at airports, the management of air terminals and airport property, and the appro-
priation of grants for municipal airport construction and operation.

Between 1938 and 1944, the licensing of commercial air routes was handled by the Board of Trans-
port (or Railway) Commissioners which held the responsibility for all aspects of Canadian transporta-
tion. From 1944 to 1967 this function was handled by the Air Transport Board whose authority was
acquired through an amendment to the Aeronautics Act,

On September 19, 1967, the Canadian Transport Commission (CTC) was established under the Na-
tional Transportation Act, inheriting all the powers and duties of its predecessors, the Air Transport
Board, the Board of Transport (or Railway) Commissioners for Canada, and the Canadian Maritime Commis-
sion,
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Organizationally, the Commission consists of a committee of seventeen and is concerned with
the regulation of the various modes of transport. The Air Transport Committee maintains control over
the classicication of commercial air carriers in Canada. The designated groupings include first, domes-
tic air carriers — the scheduled transcontinental and regional airlines, plus the specific point, char-
ter, contract, and specialty air carriers and the flying clubs; and second, international air carriers —
scheduled and non-scheduled. (Table 2.6 outlines in detail these two divisions).

The Commission is responsible for the commercial regulation of air services within Canada and
abroad and to foreign air services operating into and out of Canada. This is accomplished through the
licensing of all services and the subsequent regulation of the licenses with a view to maintaining
economically viable operations and the provision of adequate service to the public. The Commission
al so makes orders or gives directives with respect to accounts, records, reports, traffic tolls and
tariffs, under the authority of the Aeronautics Act or the Commercial Air Services Regulatioms.

The CTC has taken over the role of the Air Transport Board in regulating the services of com-
mercial aircraft operators. In general, the various boards and the Air Transport Committee of the CIC
have adhered to the principle of '"regulated competition', allowing two airlines to serve the same route
only when it appeared economically feasible to do so.

In the past, the policy of the regulating authorities was to favour TCA (or Air Canada, as it
became), as the ''chosen instrument', both domestically and internationally. To quote Prime Minister
William Lyon McKenzie King (2nd April, 1643):

“"The government sees no good reason for changing its policy that TCA is the sole Canadian agency
which may operate international services. Within Canada, TCA will continue to operate all transconti-
nental systems, and such other services as may from time to time be designated by the government.
Competition between air services over the same route will not be permitted ... between a publicly owned
service and a privately-owned service".

Both the international and domestic structures of this policy have been revised in recent years,
however; for example, CP Air has been allowed to carry up to twenty-five percent of transcontinental
passengers in competition with Air Canada, as well as maintaining an extensive international service.
The CTC also administers the allocation of route areas among the regional carriers — Pacific Western
Airlines in British Columbia, Alberta and the Arctic; Transair in Manitoba, Saskatchewan, Western
Ontario and the Arctic; Nordair in Western Quebec, Eastern Ontario and the Arctic; Quebecair in Quebec
and Labrador; and Eastern Provincial Airlines in the Maritime Provinces with a link to Montreal (Figure
2.1). Administration of these air services is based on federal government regional policy out-
lined in 1966 and detailed in 1969. It involves the careful control of route allocation and competition
between the regional carriers, the smaller operators, and the two international carries. Occasionally,
federal funds are used to subsidize regional carriers on an unproductive run judged to be of public
benefit, but this factor is nsed on a minumum of occasions.

Moreover, the Commission takes an active part in the work of the International Civil Aviation
Organization on behalf of Canada, although it is the Department of External Affairs, on the advice of
the Air Transport Committee, which actually negotiates international air agreements. Bilateral agree-
ments arrange both for foreign airlines to serve Canada (Chapter VI) and for Canadian airlines to
serve foreign countries. By April 1971, the CTC had licensed four Canadian scheduled airlines to
operate internationally — Pacific Western to Victoria/Seattle; Nordair to Hamilton/Pittsburg; Air
Canada to Europe, the USSR, the USA, and the Caribbean; and CP Air to Vancouver /San Francisco, the
Polar and Southern Routes to Europe, South and Central America, Asia and the South Seas (Figure 2.1).
A number of international services are also operated between Canada and the United States under an
exchange of diplomatic notes.

In early 1970 it was announced that the former Department of Transport would be reorganized to
encompass broadened and decentralized responsibilities in the field of national transportations. The
new "Ministry of Transport' comprises administrations for Air, Surface, Marine and Artic Transporta-
tion, a Transportation Development Agency, the Canadian Meteorological Service, the Canadian Transport
Commission, and the Crown Corporations (Air Canada, Northern Transportation Company, and CNR) (Figure
2.2). The Ministry headquarters, through its Transportation Council, is responsible for co-ordination
of government policy in these sectors.

Over the past decade, the Ministry has aspired to the provision of better plamning and co-
ordination in the various elements of the national transportation framework, applying the principles of
long-range forecast, anticipated development, and recoverable financing to the areas of national unity,
regional and especially northern development, and the restriction of growing environmental problems.
Aviation planning and research have been undertaken on both the theoretical aspects: the effects of new
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aircraft types, the future of air cargo operators, and the long-range integration of airport facilities
into overall urban transport needs — and likewise on the practical aspects: radio interference, pollu-
tion from jet engines, cloud seeding, hail, ozone production, wind patterns, noise levels, weeds and
ice on runways, collisions with birds, and underwater wreakage retrieval, Even the uses of outer space
have come under study by the Aviation Services sector,

Parallel to this expanded planning and administrative function, and coupled with the rapid ex-
pansion in flying, is the steady growth in federal expenditures for aviation services during the last
ten years (Tables 2.2-2,5). Operating costs have sharply increased, while capital outlay has oscilla-
ted about a slowly declining axis. Both air services and terminal construction were increased in all
six MOT regions (Pacific, Western, Central, Ontario, Quebec and Maritime) in 1970, with projects
across the country, particularly in the west and north., Moreover, quarter-million dollar grants were
made to the flying club movement and to universities (primarily for meteorological research), and three
million dollars was paid in ICAQ membership dues.

The complexity of civil aviation administration is reflected in the organizational apparatus
necessary for its control, and the demand for financial support, by the level of government expenditure.

Airport Construction and Operation

The capital cost of a major modern airport is prodigious, and in order to ensure that federal
funds are wisely spent, Ministry of Transport planners have, in the last decade, formulated a master-
plan for national airport development in Canada, Overall plans have been drawn up for such centres as
Vancouver, Calgary, Toronto and Montreal, and work is proceeding on the realization of the two latter
schemes: a major terminal in Southern Ontario to compliment Malton due for completion in the late
1970's, and a $400 million facility at St., Scholastique, near Montreal, scheduled to open in 1974, On
the Atlantic Coast, TOPS (the Trans-Oceanic Plane Stop) by offering lower landing fees, successful
public relations, and new radar, terminal and runway construction, aims to attract trans-oceanic jet
flights to stop and refuel at Gander, Goose Bay and Ottawa (as their piston-engined ancestry did), on
their way to and from the American West Coast.

Plans are designed to fit the projected growth in transportation needs for particular geogra-
phical areas, to accomodate possible advances in technology and even to take into account unique deve-
lopments, The emphasis is on foresight — the additional airport facilities for Expo '67 started in 1963,
plans for runway and terminal expansion to handle "jumbo jets" and the SST's commenced in 1967, and
work has already begun for the integration of the Toronto International complex with the new Southern
Ontario airport network, not yet off the drawing boards.

While these plans are proceeding to fulfilment, an average of $50 million per year is expended
for construction and/or improvement of runways, buildings, and equipment at Canadian airports — a total
outlay of almost half a billion dollars since 1960 (Table 1.1).

Over the past twelve years, a wave of terminal construction has provided the country with a
string of functional yet artistic aviation centres from Gander to Victoria. An understanding of the
expenses involved can be governed from a rough cost-breakdown of the newly completed Vancouver airport
additions: twenty-four million dollars for general construction, six million for new equipment, three
million for turnways and runways, and two million dollars each for land acquisition, for sand and cement,
for lighting and utilities, and for the construction of access roads, bridges and ramps. The total cost
approached $50 million,

The capital costs of keeping the air traffic control and meteorological systems up to date have
totalled over $160 million since 1963, an average of $20 million per year, More tracking and other
equipment is necessary than one would surmise from a consideration of the average number of aircraft
arriving or departing (the maximum, 2 per minute, is reached at St. Hubert), since slack and busy pe-
riods are the rule, and sometimes 200 planes must be handled in one hour.

Runways have traditionally proved important sources of expense, not only as a result of the
constant wear and tear, but also because advancing aircraft technology demands longer and stronger
takeoff and landing strips for its progressively bigger and heavier products. When the DC3's were
introduced into commercial service in 1946, runways had to be extended to 4,500 feet; the advent of the
Constellations in the mid-1950's increased this distance to 7,500 feet, while modern aircraft require
up to two miles at the major Canadian airports. (Many Canadian airports now have runways exceeding
this distance). Other qualities, such as braking capacity and bearing strength must be continually
tested and updated. ICAQ has set suggested standards in these areas, including a minimum of one 12,000
foot, 150,000-pound bearing-strength runway at every international air terminal. Requirements seem
always to remain one step ahead of reality.
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While supporting airport construction directly, the federal govermment has also continued to
support the erection of air terminals by local or municipal bodies (Table 1.1). With the full return
of Canadian airports to civilian control in 1947, a series of $25,000 grants were authorized to aid
communities in updating their air facilities for commercial operators. This scheme continued in ope-
ration until 1959, with a modification in 1954 that this federal contribution would constitute no more
than 50 percent of the project cost. In the period 1949-59, a total of over $1.5 million dollars was
disbursed, as compared to $3.2 million in the 1930's, Commencing in 1960, grants were increased and
placed on the basis of airport category (Chapter IV): a maximum of $50,000 per "remote" facility and
of $100,000 (on a 50/50 cost-sharing basis) per ''local' facility. 1In 1965, a $1 million per year
maximum was placed on federal aviation aid to municipalities: during the decade 1960-70 a total of
almost $5 million was granted to over seventy local, remote and developmental projects.

As Table 2.7 clearly shows, a majority of the 1,600 airports in Canada are privately owned
(including such relatively large strips as Wabush and Buttonville), although substantial numbers are
municipally-operated, and a lesser number are run by the Ministry of Transport or by the armed forces
of the United States or Canada, However, most of the major commercial airports are operated by the
Ministry. Several communities, such as Regina, Hamilton, Waterloo, Oshawa, Brandon and Edmonton, have
chosen to retain control of their own air facilities but the operation of a major airport is a diffi-
cult, costly, and often thankless job, and not many areas with federally-run terminals have appeared
willing to assume their management despite Ottawa's guarantee to absorb any operating deficits.

One reason for the reticence is purely financial (Table 2,5): while airport capital expenditure
has slowly, if eratically, declined over the last decade, operating costs have almost doubled, from
$20 million in 1963 to an estimated $40 million in 1970-71, or a total of $250 million during the
eight-year period. Even with some revenue from landing and hangar fees (based on the size and weight
of the aircraft), rentals of counters and concessions in the terminal, and utilities charges, the fe-
deral operating deficit last year alone was $10 million. And even where a break-even situation was
guaranteed, a consciencable level of operating, maintenance and capital expenditure would weigh very
heavily on any municipal budget.

A second cause for reluctance is political — a major airport almost invariably becomes entangled
in controversy among the proponents of industry, suburban dwellers, environmental activists, transpor-
tation planners and the holders of the city's purse.

Certainly, another prime source of hesitation is the organizational complexity of air terminal
operations. To begin with, a large airport like Dorval may give employment to as many as 8,000
people — airlines personnel, concessionaires, air traffic controllers, maintenance and security staff,
mechanics, runway specialists, emergency officers and clerks — of whom perhaps twenty to twenty-five
percent work for the Government, and all of whom must be coordinated and directed to serve the ever
changing flow of aircraft, cargo and passengers passing through the terminal. Lighting must be
arranged to keep the airport open safely, and all night-time activities must be controlled to keep
disturbances to surrounding neighbourhoods to a minimum. Runways must be cleared of snow, weeds, and
other materials, to ensure the aircraft's landing safety, Fire alarm circuits must be installed, crash
equipment purchased, and crews trained for emergency situations. Even nesting and migration of indi-
genous birds must be studied, for more than one crash has been blamed on high-speed collisions with
innocent avians (Chapter III).

Typical of the complexity of the problems facing airport managers is the issue of snow and ice
removal from winter runways. Early in the decade, hot sand and a giant revolving steel brush were used
for this task. As jets were introduced, it developed that the engines were particularly susceptible to
damage by ingested gritty particles, and a massive blower was brought into service to remove the snow
and sand more effectively. At the same time, research was begun to discover a method for reducing the
necessary quantity of sand, and eventually urea was discovered to have the necessary properties. Then
in 1967, lighting units sunk flush into the runways were introduced at Malton 05 Right, and it was
found that the revolving steel bristles tended to damage the illuminators., The answer to this episode
in the constant battle was the invention of a rubber snowplow blade., So the problems continue.

These are only some of the many and various problems which must be solved by an airport manage-
ment (Table 2.9). All must be done while maintaining a calm and orderly front for the occasionally
querulous travelling public, and while supplying satisfactory facilities to the highly competitive
airline companies. It is hardly surprising, then, that airport management has become a separate course
at many schools of business administration, or that so few municipalities are eager to take over major
airports from the federal government.



LA k-

Air Traffic Control

Because of the tremendous growth in air traffic in Canada, safety and efficiency in the use of
airspace at once takes on new significance and becomes more difficult to ensure. Because of the grea-
ter speeds and higher altitudes attainable by new types of aircraft, further demands are being made on
airspace utilization. In addition, the factors of nonaeronautical use of airspace, weather blocks, and
noise abatement procedures are complicating the solution to the problem of efficient aircraft movement.
The foremost answer to such intricate problems is found in Air Traffic Control (ATC) — the controlling
mechanism for every aspect of a plane's activity from terminal to terminal, in the air, and on the
ground,

The prime concern of ATC is to provide safe, efficient airspace utilization. All planes coming
onto the screen of an ATC radar are advised of their speed, direction, altitude, and the airspace in
which they are permitted to fly to avoid interference with other aircraft. As a plane navigates, it
passes from one air traffic control zone to another so that its flight is kept under constant surveil-
lance.

The work of air traffic controllers is divided into five specialized functions. Ground control-
lers direct movements of aircraft and service vehicles across the runways and taxiways, ensuring that
planes landing or taking off have a clear path. Airport controllers, who generally occupy the upper
floor of the ATC tower and use visual contact, direct the takeoffs, landings, and near-terminal flight
patterns of most aircraft close to the airport. Terminal controllers, who use ASR or AASR radar (thirty-
mile range), for contact, handle instrument arrivals and departures at major airports, while area
controllers maintain similar coordination over blocs of the airways, Finally, Precision Approach Radar
(PAR) operators, using a highly sensitive electronic hookup, guide instrument landings in poor-visibi-
lity conditions,

Historically, Canada's federal aviation policy tended towards dependence upon aircraft pilots
to avoid mishaps under all conditions. However, municipal and federal governments assisted with traffic
control measures after the need was demonstrated by individual failures. Initial regulations were air
traffic "rules of the road" followed at first by terminal control measures, then by traffic control
"en route',

In 1937, the Department of Transport took over from the Department of National Defense's seven
'radio range' markers which pinpointed important airports. During the ensuing few years, these were
replaced by newer, more powerful and more precise 'Adcock' ranges, to the total of forty-four by
1942. At the same time, the congestion resulting from the war forced the introduction of radio and
air traffic control at major airports (beginning at St. Hubert in 1940), and along principle airways
(commencing in 1942). Subsequently, this service switched to instrument control and fully-manned,
twenty-four-hour air traffic towers were opened at all major airports. The chain was linked together
by additional towers and airway control centers both in Canada and in adjacent areas across the border.

This control system necessitated the formation in Canada of a school for the training of civi-
lian and military traffic control officers and assistants. As ATC has grown in scope and complexity,
training has become more intense, standards more rigid, and the controllers themselves more professio-
nal. Today, Canada's one thousand air traffic controllers belong to the Air Traffic Control Association,
responsible for the promotion of the competence and good conduct of its members, and for the improve-
ment of the safety and efficiency of ATC in Canada. Federally, the Air Traffic Control Branch of the
Ministry of Transport, which has the tenure over Canadian controllers, continually works to improve the
Government's role in ATC,

Post-war developments displayed the incredible increase in electronic technology that had resulted
under wartime pressures. In 1948, homecoming beacons, which were uni-directional and could guide air-
craft better than the radio ranges, were introduced, and in April of that year the first Instrument
Landing System (ILS) in Canada became operational at Dorval Runway 10. Experimentation in Very High
Frequency (VHF) transmissions had already begun, and special weather stations were established to
monitor flying conditions. By 1953, there were ninety-six radio ranges, sixteen radio beacons, twenty-
three ILS systems, seventy-five VHF systems, and four aviation weather stations operating in Canada,

Two major developments in the next few years revolutionized ATC, In the first place, Very High
Frequency Omni-Directional Ranges (VOR's) gradually phased out the less sophisticated radio ranges and
beacons in the more congested airspaces. Secondly, the injection of radar systems into the ATC system
commenced with the Raytheon and Decca models ordered in 1956 and continued through the PAR's (Precision
Approach Radars) set up initially at Toronto in 1961, the AASR's (Airport and Airways Surveillance
Radars), and the SSR's (Secondary Surveillance Radars) for airway surveillance, installed in 1965. By
1963 Canadian airports and airways numbered two hundred and sixty-three non-directional radio beacons,
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thirty-six VOR stations, thirty-nine ILS systems, three PAR and fifteen AASR radar systems, and seventy-
seven radio ranges.

Modern developments in Canada's ATC comprise the placement of TACAN (Tactical Air Navigation)
military systems for the RCAF, the establishment of Decca MR-75 weather radar systems, and the intro-
duction of Doppler VOR's (first at Port Hardy in 1964). In addition, computers now play a vital role
in ATC: an APT system links satellite photography units with airport tower weather display terminals
and computerized flight data records are becoming commonplace. The primary computerized system was
installed at Gander in 1968 and models have since been made operational at Toronto, Montreal, and
Moncton,

The current Canadian ATC picture is extremely fluid due to the large number of Department of
National Defense operations being turned over to the Ministry of Transport for control. Nonetheless,
facilities at April lst, 1971, included two hundred and ninety-four non-directional beacons, fifty-
eight VOR's, twenty-eight TACANS, and fifty-two ILS systems (including a few newer models designed for
low ceilings and poor visibility). A total of twenty-six PAR's and ASR's (Airport Surveillance Radar,
with a range of approximately thirty miles) are in use at Canadian airports, along with eight AASR
units and twenty-six SSR systems (maximum range of four hundred miles). These radar systems, which
record only the range and bearing of an aircraft, may soon be superseded by a new network called the
Beacon Video Digitizer (BVD). Combined with the computerized flight data system, the BVD can determine,
display and record range, bearing, altitude, azimuth, identity, flight path and airspeed. When it
becomes fully operational, BVD will create an automated, nation-wide system placing Canada in the
forefront of ATC.

En route control traditionally has been imposed only on instrument flights in Canada although
procedures (including, since 1960, a radar advisory service) do allow for voluntary inclusion of visual
flights below twelve thousand, five hundred feet in the Rockies, and below ninety-five hundred feet
elsewhere. Since about 1960, IFR flights have increased faster than VFR flights (Table 2.10) and the
growing number of aircraft has shifted the balance between controlled and uncontrolled airspace towards
the former. These factors have combined to greatly increase ATC responsibilities.

While there are no designated categories of uncontrolled airspace there are numerous ones for
controlled airspace, Starting generally at the lower altitudes and going up, there are control zones,
transitional areas, additional control areas and extensions, continental control areas, jet routes and
advisory areas, and positive control routes and areas. Furthermore, there is an extensive list of
airspace used for special purposes such as restricted areas, military climb corridors, caution areas,
prohibited areas, controlled firing areas, student jet training areas, warning areas, and flight test
areas. The rapid growth of aviation 1s evidenced in the expansion of total airspace from under seventy
thousand miles in 1965 to over one hundred thousand miles in 1971.

In the past, navigation has not been of major concern to Canadian ATC both because sufficient
margin for navigational error was provided for in the designated vertical and horizontal separation
standards, and because the pilot in the low-speed, relatively slow aircraft of the era generally had
sufficient time to devote to navigation to maintain a constant knowledge of his position. But this
has undergone significant change in Canada for several reasons. The rapid growth in aviation is dic-
tating a more thorough examination of all possible means for coping with the great increase in airport
congestion including the possibility of considerably reducing separation standards from the present
altitude of 1,000 or 2,000 feet, the lateral separation of ten miles, and the longitudinal distance of
ten miles flying time, In addition, pilot workload has increased to the extent that less time is
available for navigation. And finally, the increase in the numbers and speed of aircraft has forced a
greater percentage of all traffic to operate under adverse weather conditions, thus placing much grea-
ter demands on navigational equipment, the pilot, and the air traffic controller.

Looking towards the future, ATC will have to continue to treat such problems as noise and
sonic boom, shortage of terminal capacity, the separation of commercial and private recreational flying,
and the effective movement of V/STOL aircraft. The demand for ATC service is expected to rise even
faster than aviation activity in general. Overall, the demand for ATC service is expected to almost
treble present capacity by 1980, and to treble again by 1995, Increasing costs will undoubtedly demand
greater attention by the federal government. In the summer of 1968, a special committee of the Ministry
of Transport was created for the purpose of recommending an ATC system for the 1970's and beyond. ATC
facilities and procedures are in the process of being renovated in a massive program designed to correct
deficiencies and to update the service in the light of recent advances in the electronic industry.

In such areas as standards of training, terminal control, air routes, and the North Atlantic
control zone, the quality of Canada's ATC effort is second to none.
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Interactions between governmental organizations in Canada and the air transportation system
will undoubtedly increase in proportion to the augmenting complexity of the industry.

Certain trends seem apparent for the future, Integration of airport planning into regional
planning will necessarily increase as airport problems are recognized as part of the total urban area
planning responsibility, Distribution of commercial air services via satellite airports, and assign-
ment of pleasure flying and less essential general aviation activities to more remote airports, repre-
sent significant trends, The continued upgrading of safety systems and regulations in Canada during
the next decade will have a great impact on the performance requirements and licensing standards for
airmen, mechanics, and personnel in related fields.

In an era of intensifying congestion and scarcity of usable airspace and terminal facilities,
more control of all aspects of Canadian aviation seems inevitable,
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TABLE 2.,1. World Airports, 1969, by Total Commercial Movements

S::;?g Airport City :IELE\EEEZ: Rank P;;zsr(lg)er Rank f(l:g‘Z%Z) Rank
'000 '000's '000 tons

1 0'Hare(5) Chicago 632.0 1 28.10 1L 410.8 2
2 Kennedy New York 352 .0 o) 19,51 3 683.5 1
3 Los Angelos Los Angelos 411.2 2 207 3 2 342.4 4
A San Francisco San Francisco 306.9 4 18159 5 275085 5
) Heathrow London 236.0 9 14,09 4 343.4 8
6 Miami Miami 275.4 6 10.56 7 244.,5 7
7 Le Bourget/Orly(6) Paris 209.4 11 10,54 8 217.8 8
8 Frankfurt-Main Frankfurt 1587 13 7.51 15 258.0 6
g Logan Boston 243.8 8 968 10 14191, 5 14
10 Love Field(5) Dallas 275 =8 7 10.26 9 100.6 17
11 Metropolitan Detroit 2185 10 7.42 13 141.0 !
12 Tokyo Tokyo 141.9 14 7.60 11 157.4 10
13 Dulles/National(6) Washington 285.2 5 11.92 6 56.2 27
14 Philadelphia Philadelphia 195.3 12 7.13 14 124.4 13
15 Kastrup Copenhagan 126 .7 20 51,28 16 112.0 1’5
16 Fiumicino/Ciampino(6,7)| Rome 127.8 17 5.03 1) 88.4 19
17 Hobbey(8) Houston 141.2 155 4,51 23 - -
18 Isla Verdo San Juan 126.9 19 4.52 22 98.5 18
19 Schiphol Amsterdam 93.6 27 4.27 24 157.5 9
20 Honolulu Honolulu 127.8 18 5.24 18 64.4 25
24 Osaka Osaka 123.4 21 6.43 'S 54.7 28
22 MALTON(9) TORONTO 118.2 23 5.26 17 71.6 24
23 Seattle-Tacoma Seattle 108.1 24 4.80 21 84,2 22
24 DORVAL(9) MONTREAL 105.8 25 4.07 25 84.9 21
25 Zurich Zurich i3 28 1B TH] 28 85.9 20
26 Friendship Baltimore 133.4 16 3.04 2l 41,7 34
27 Moisant New Orleans 120.0 29, 3 27 38.4 36
28 Barajas Madrid 74,7 Sijl ) /7 29 48.6 31
29 Brussels Brussels 62.5 38 S 39 102.5 16
30 Malpensa/Linate(6,7) Milan 6835 36 2.66 36 8.7 23

See footnotes at end of table.




TABLE 2.1, World Airports,
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1969, by Total Commercial Movements — Concluded

Aircraft

Overall . Passenger Cargo

- Airport City move - Rank Rank Rank

rank(1) Sidalkin (77 flow(3) flow(4)

‘000 '000's '000 tons

31 Arlande/Bromma(6) Stockholm 77.9 30 2095 38 43512 33
32 Tempelhof Berlin U/ 85 32 4,91 20 24,3 49
3 Mexico Mexico 64.3 35 3.03 32 38.9 35
34 Ton Son Nhut Saigon 56.9 43 1.85 47 12573 12
35 Portland Portland 94 .6 - 26 2.64 37 29,6 41
36 Dusseldorf Dusseldorf 65.7 34 2.90 34 29.3 42
37 Central Athens 68.2 33 272 35 24,6 48
38 Tampa Tampa 90.3 29 3.06 30 19.6 59
39 VANCOUVER(9) VANCOUVER 62.5 a%7 2525 42 29.1 43
40 Aeroparqua/Ezeiza(6) Buenos Aires 59.5 40 2. 0% 44 36.7 39
41 Son San Juan Palma (Mallorca) 59.9 39 4,06 26 17.0 62
42 Hamburg Hamburg 57.6 42 2.54 38 25133 47
42 Hong Kong Hong Kong 38.5 5177 1.90 46 51.0 29
44 Barcelona Barcelona 49 .4 51 2.40 41 27.9 44
45 Munich Munich 58.9 41 2.44 40 20595 56
46 Maiquetia Caracas 49 .9 50 81,727 58 50.6 30
47 Geneva Geneva SHLL 46 20922 43 24,0 50
48 Anchorage(10) Anchorage 50.3 49 1.06 66 61.8 26
49 Manila(8) Manila 52.6 45 L7/ 48 - —
50 Dublin Dublin 817 {6 58 1.69 49 S8 38
Sil Khalde Beirut 38.9 56 1.27 59 47.6 32
52 Manchester Manchester 36.0 60 il 55 51 38.0 37
5% Congonhas/Viracopos(6) | Sao Paulo 50.9 48 1.48 53 21.0 58
54 Johannesburg Jonannesburg 43.3 52 1.46 54 27.4 45
55 Lod Tel Aviv sl AL 93 .99 68 26813 46
56 Los Cerrillos Santiago 16.4 94 .64 79 31.6 40
57 Broward County Fort Lauderdale SN 47 1.30 56 4.4 L1l
58 Palm Beach Palm Beach Sl 44 74 /8 35 120

(1) Order of average ranks for aircraft, passenger and cargo flows.

(2) Ranked continuously only above 50,000.

(3) Embarking plus disembarking; ranked continuously only above 2,000,000.

(4) Loaded plus unloaded; ranked continuously only above 25,000.

(5) Passengers = embarked X 2.

(6) Total of two airports.

(7) 6 months (January-June) X 2.

(8) Cargo data not given; approximate ranking interpolated.

(9) Estimates, scheduled services only; all other figures scheduled plus unscheduled.

(10) Cargo includes mail.

Note: Altanta (15.5 million), New York/La Guardia (11.7 million), New York/Newark (7.1 million),

Source: Airport Traffic 1969, ICAO Digest No. 153.

Denver (7.0 million), and Cleveland/Hopkins (5.3 million), are also major airports by
passenger flow, but data is not available. from this ICAQ0 source.
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TABLE 2.2 ICAO Ranking Top World Scheduled Airlines(l), 1960-70

Airline

Country

Millions of ton-kilometers flown

(passengers % goods)

1970 1970 1960 1960
rank per formance rank performance

Pam American USA 1 2,904 il 989
BOAC United Kingdom 2 1,493 2 439
Lufthansa West Germany 3 1,184 g 153
Air France France 4 IRLSS 4 283
Trans World USA S 1,073 6 207
Japan Airlines Japan 6 978 16 65
KLM Nether lands 7 929 8 356
Alitalia Italy 8 921 12 129
SAS Scandinavia(2) 9 644 5 232
ATR CANADA CANADA 10 608 13 112
Swissair Switzerland 11 581 10 137
Qantas Australia 12 538 7 155
Iberia Spain 13 450 24 35
Sabena Belgium 14 412 11 134
British European United Kingdom 15 384 8 155
Seabord USA 16 364 18 50
Varig Brazil 17 339 33 20
El Al Israel 18 335 19 47
Nor thwest USA 19 Sl 14 89
UTA France 20 310 20 44
Air India India 21 281 15 69
CP AIR CANADA 22 274 87 58
Aerlinte Ireland 23 218 22 38
SAS South Africa 24 206 25 32
Olympic Greece 25 198 30 21
Braniff USA 26 191 28 23
Argentines Argentina 27 165 23 37
Icelandic Iceland 28 1157 34 20
Air Afrique Yaounde (3) 29 148 - -

TAP Portugal 30 143 35 20

(1) Does not include Aeroflot (USSR).

(2) Sweden, Norway, and Denmark.

(3) Twelve African treaty states: Cameroon, Central African Republic, Chad, Congo, Dahomey, Gabon,
Ivory Coast, Mauritania, Niger, Senegal, Togo, and Upper Volta.

Source: ICAQ Circular 105-AT/26, 1971.




TABLE 2.3. Federal Govermment Expenditures on Civil Aviation, 1963-70

e T

Net expenditure on aviation(1l)
Year ending
March 31
MOT air services CIC ATB Totals
1968 - . .. cocooodcoon 115,491,000 - 819,000 116,310,000
TOGHSE. .. 5eenn . o) ops 99,759,000 - 636,000 100,395,000
ITGEIRY 0 ocivei e oo sjoles 103,450,000 - 688,000 104,138,000
I8EEN . . . B b 113,677,000 - 1,132,000 114,809,000
11257 S o0 TIO C - 132,997,000 355,000 402,000 133,754,000
I e e« o (onore oere o o 136,217,000 1,151,000 500,000 137,868,000
11902,) RS (JEEERN - 149,651,000 1,281,000 - 150,932,000
1077 P e [ 1 143,556,000 3,394,000 — 146,950,000
OEANIE! ... o /loke onsne o feio o 994,798,000 6,181,000 4,177,000 1,005,156,000
(1) Gross expenditure less actual revenue.
Source: Public accounts of Canada, 1963-70.
TABLE 2.4. MOT Expenditures on Air Services, 1969-70(1)
Year
Division
1970 1969
Operating
Biliceservide admBRESEration | cu..e.e e eeeeessps R e ON 6,316,846 5,409,434
Construction administration ......... B0 OB 0 0c a0 conan. 6,540,212 6, 357,586
Cildl " aviaelion ..o . d lddris. ) G0 0.0 © JoBh o c S8R0 J 8 9,126,981 9,851,036
Alrport operation .......... ol elelaiolalal s o slaisteia o Slalo o aieiols o o oldlols 10,083, 592 — 806,897
AU EHafREc cCONBEEOL- . Jore « srae ohale '« s ¥ % S OO0t RS o el 18,593,004 15,871,294
Telecommunications ........ SR 30 0 00 coc oo o I8 S oo o GOoT 22,485,675 24,689,305
Meteorology ...... o P IEBIO®0 0 000 A0 0000 10 80T 0 0 CC IR 31,1582, 119 26, 505, 804
fTozal's!, operagilon (vote! 30N, . ciilic ol Bl. Filettlere®s ofole » oxz Fore s « 104,729,029 87,877,562
Capital
Airport construction & Brants .....c.ceeecocccccosccosnsnss 39,628,742 62,456,626
Totals, capital (vote 35, 40) ......... B 70 e 5 TR O 39,628,742 62,456,626
RO EAE Farersrerelotone « » 5 & » ol o 30 T80 70 00 000 0 o b AR Lot e 2. 144,357,771 150,334,188

(1) Gross expenditures less anticipated revenue.
Source: Public accounts of Canada, 1970.
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TABLE 2.5. MOT Gross Expenditure on Aviation, 1963-70
(in millions of dollars)

Year ending March 31(1)

Division

1963 1964 1965 1966 1967 1968 1969 1970 1971

Airport:
(oY 12 LA © S—— N o0 48. 2L | 122 25} 36. 30. 25.8 | 20. 22,
Operation and Maintenance .......... 195 2081 245 26. 28. 38, 33,1 | 34. 3.
FobaNSH .« = rirexsT i@ r GHE- » RGP 68. 48.0 | 46. Bk 65. 64. 58.9 | 54. 5015
Ghitvisl jansiati ongiy: i 8. TSl F R 4. S 6. 6. 7. 9. 4.6 5E 7
Construction administration ...,....... 3. 3.8 (4. 4, S 58 6.4 6. gp
AlSr admindtS tralGionts B - onoi ke - Shtoren tae RF: L 49 28 20 2. 4. Sl 6. 8.
Navigation aids(2) ........c0e00c0.s -l EEE 37.7 | 45. 48. 50. 58] 63.9 | 64, 82.
HEEeonaligeyiel Jo o 8ol L et el E)S 20.601" 1214 231 26, 28. S2.W | B Sigy
Totaills capifeall Lel Ll . ks o 8 018 5 59. 38.9 | 39. 43. S8R 45, SO4EMT 36* 47.
TokEalis opeEatingF . ..o &« . o olae oo 735 7820 8g. 95, 106. 11 108 11293 mi'S6. 1658
GRAND TOTALS .......... S 133. 107,054 127, 4 139" 160. 166. 1800 |72 212,

(1) Actual 1963-69; projected 1970-71.

(2) Telecommunications, air traffic control, flight aids,

Source: MOT, Air Administration.
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TABLE 2.6. CTC Classifications for Commercial Licensing of Air Carriers

Class Domestic Carriers

1 Scheduled Air Carriers offer public transportation of persons, mail and/or goods by aircraft,
serving designated points in accordance with a fixed schedule at a fixed charge per
passenger or per weight of cargo.

2 Regular Specific Point Air Carriers offer public transportation of persons, mail and/or goods
by aircraft serving designated points on a route pattern and with some degree of regularity,
at a fixed charge per passenger or per weight of cargo.

3 Irregular Specific Point Air Carriers offer public transportation of persons, mail and/or
goods by aircraft from a designated base, serving a defined area or a specific point or
points at a fixed charge per passenger or per weight of cargo.

4 Charter Air Carriers offer public transportation of persons and/or goods by aircraft from a
designated base, at a fixed charge per mile or per hour for the charter of the entire
aircraft, or at such other charges as may be permitted by the Air Transport Committee.

5 Contract Air Carriers transport persons and/or goods solely in accordance with one or more
specific contracts.

6 Flying Clubs are air carriers incorporated as non-profit organizations for the purpose of
furnishing flight training and recreational flying for club members.

) Specialty Air Carriers operate for purposes not provided for by any other class.

8 International Scheduled Air Carriers are designated by the government of any state to
operate international scheduled air services between Canada and any other state, pursuant
to an international agreement.

9 International Non-scheduled Air Carriers operate, between Canada and any other state, any
commercial air service that is not a scheduled service.

Source: MOT.
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TABLE 2.7. Number of Canadian Airports by Category, 1970

Number
Land Water Helicopter Totals
Operated by MOT:
RN E 5 S o S0 G oloD D00 i Dot opa ol 0a 00K L0050 87 4 4 95
Unlitcensed e S8 A LR LN 3N Sob6o o5 a0000 dbods - 27 20 - 47
e UE 50 A0 oo 0 e A 00 00 o 50030 0" "0 0 0008 00 ke 5 114 24 4 142
Operated by municipalities:
IEceh=latlL VNN, Y. . . . . 1 N B, B B lel 24 - 185
UGS CETEREN vl L) ofaaihe s Bo% oo o oJe o o Nokeiea Sleleleloless « DL 81 19 1 101
151710 L O P TS o P, = 50000 ol o oo IR, 242 43 1 286
Operated privately:
Licensed ...... A0 o 8 do o e SB0I08 B0 10 o o 30 ol 137 331 43 511
URSICENSES croreie o srWipe coromete 5 S oromens s oPsWohege s R0 s oo s S 372 120 4 496
Totsals 5210 .. . PP S -kt VIR ME N S ThT s 509 451 47 1,007
Opexaitted! iby IRND b Y. P er Bl PR EE Y 28 3 - 31
Operateds by USARN N 0 - ih.- « e o »1s81+ = oleioXe chele 500 Qb © 7 - = 7
Opexatiedt by NSNESCIE S .. 4, . L SO, 0505 b o doe 1 - - 1
OperaEedibVIRECIE P .. ey v Bk g - 0550 46 dBoaa o e = - - i
Abandoned or operator unknown ...... T 00 ol Bk . 3 53 53 - 106
TolL RStCEnSEd 8. P .- P L AN, R . 385 359 47 791
Tetaliuniiiicensed - . .1 o - B0 L e o e SR - 480 1’50 5 644
Total military and RCMP .........cccievninrananannn 36 4 - 40
GRAND TOTALS ...... 008000000000 000005000 Hat oo 954 5)7/5) 52 1,581
Directory, Department of Energy, Mines & Resources, March 1971.
TABLE 2.8. Fire Losses at MOT Airport Sites, 1961-70

Year Fire losses
dollars

1961 ... 0o ¢ 300 a0t 80Kk R OE GOS0 0 o A B0k XL Ok ¢ oFs > o2l | (el 100,002.00
1962 ...... = Ao 800000 0006000 o oot (BB 808 - T | N o S . 539,234.63
1963 ..... BB e NS . e e B 5T oo poooo oot Dol JRRNNRY 117,728.00
1964 5500 J F CBBOSCDEE s BokE A = b ohson S R 500 o T 56 JOOOEE 12 28550
1965 .. SoT ORI W T F R R R ot Torene) = sfe o = ofe)e oo 5 61,085.28
1966 ........ S AR AT - RN e, SN . L Sy P e " 8,020.44
1967 ... . % IRl > RN S . 50 b 000 560600 b oo oo NN B 24,377.41
ICC T U P R L R R 323,387.91
1969y |, . V. ALE g A o e T U R DU e M. . Eendar 10,029.81
T o oo leee e i ane 5 v e 4 T ST rI LY T cx - i PR . G 8,460.00
Source: MOT.
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TABLE 2.9. Typical Air Terminal Functions

Aircraft and Vicinity

Flight and schedule information; passenger facilities (ramps, etc.); baggage handling (loa-
ding, unloading); meal loading; cargo handling (loading, unloading); communication between
plane and terminal; emergency services; parking areas; hanger facilities; maintainence
shops; fueling areas; cleaning areas; kitchens (for meals); utilities (power, water);
ground crew ready rooms; specialized storage areas (refrigerated, livestock, hazardous ma-
terials); communication, general administration; employee service and rest areas; fire pro-
tection, provision for service vehicle traffic; utilities; air traffic control; ground con-
trol; airport maintainence (terminal and runways); snow removal; garbage disposal; flight
operations room; air crew ready rooms; crew movements space; flight filing; weather fore-
cast access; runways and taxiways.

Telephone communication; interterminal transit (STOL/ground); special shipments; compute-
rized flight data information; transport to parking (moving sidewalks, etc.).

In Afrport

Restaurant services; medical services; customs processing; restrooms; security services;
newsstand; flight and schedule information; telephone; taxi stands (also bus/limousine);
possible V/STOL unloading areas, rail stations, baggage handling; cargo warehouses; cus-
toms cargo inspection areas; transport to/from aircraft;

Automobile loading/unloading and parking; inter-carrier cargo transport, including palle-
tized transport facilities; access to computerized cargo/passenger/flight data; facilities
for related industries; storage for repair supplies, tools, parts.

Recreational services; mail receiving; hotel and motel accommodations; miscellaneous sto-
res (gifts, barber, etc.); bar.

Restrooms, security; accommodation; flight and schedule information; telephone; passenger
loading/unloading from surface or V/STOL transports; auto rental facilities; baggage hand-
ling; cargo handling from ground transports; warehouses (general and specialized); communi-
cations; spare parts storage; satellite airports.

Restaurant; access to computerized data.

Mail receiving; newsstand; small shops; bar,

Optional on-near terminal

Ticketing; baggage check/claim; insurance; auto rentals; flight meal catering; reception of
individual small cargo lots; reception of regular large cargo lots; reception of cargo from
all types of surface transport; bonded storage; breakdown of pallets; delivery of cargo to
receiver or to all sorts of ground transport; cargo tracing, routing and other administra-
tion; major overhaul of aircraft.

Source: Air Transportation 1975 and Beyond, M.I.T. Press, 1968.
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TABLE 2.10. Number of IFR and VFR Flights Filed, 1958-70

IFR flights

VFR flights

T filed filed(l)
el ... LN N e DL A h, 744,900 226,037
1 IR S (Y e S v I 1 801,939 228,487
. B sl e R i a0 REL . - b 728,425 225,59
T e L L P Iy S 675,593 222,444
TRl e B - Rk - - e . SR, P 694,572 209,569
. L O =rree, PUDOUUTUTSON | TS 691,808 196,573
' R T Ao MW . P aamant.... B, I . shaNw, 701,725 188,767
1965 .. .vvvnunn.. : I ). Y — 744,915 196,520
1966 .......... L LY iy W T . - 792,570 223,781
.. BN R CREE Y BUTEENYEN B ol 886,481 239,755
1968 ......... LSO P S e g = s 1,048,440 240,878
RS . e kT L L el L 1,118,981 245,928
10 8 il - sl b s g S S 1,228,942 247,659

(1) This does not, of course, include all VFR flights made.

Sources: DOT Annual Report, 1959-66; Air Traffic Control MOT, 1967-71.










Such diverse aspects of Canadian aviation as general aviation activity in Canada from 1960 to
1970, private and commercial flying, aircraft in use — gliders, autogyros, and balloons — as well as
Canada's accident and safety record will be reviewed in this section.

Overall View

The activity level of civil aviation in Canada can be assessed from commercial carrier reports
to the federal government, departmental submissions, applications for certificates of aircraft airwor-
thiness, the number of aircraft registered by MOT, and the licensed aviation personnel in the country.
Figure 3.1, and Tables 3.1 to 3.4 outline various details in these categories. The total of over 2.6
million hours flown by all types of aircraft in Canada in the years of the late 1960's, is a fifty
percent increase over the beginning of the decade; this growth is primarily by commercial flying and
interestingly enough, represents seven minutes of flying per year for each Canadian citizen.

Pilot, aerodrome, and aircraft licensing in Canada is one of the international conventions
covered by the former ICAN agreements. Initially, all tests for the licensing of both aircraft and
personnel were conducted by an RCAF inspector, usually an air engineer employed by the Air Regulations
section of the Department of National Defense's Civil Aviation Branch., During the decade after DOT
had been created and assumed the management and regulation of civilian flying in this country, regio-
nal offices sprang up in Vancouver, Regina, Winnipeg, Toronto, Montreal, and Moncton; in 1948 they were
granted permission to issue licenses independently of Ottawa.

Today, this decentralization is still in effect. MOT inspectors in centres throughout the
country are specially trained in testing techniques to ensure maximum pilot safety in the airways.
Personnel licenses must be periodically renewed — from every six months for commercial and airline pi-
lots to every five years for glider airmen. Of the average annual increase of 1,700 licenses since
1960, the number of commercial pilots has grown the most rapidly. During this same period, the num-
bers of navigators, air traffic controllers, flight and maintenance engineers, have expanded from
2,869 to 4,400,

Similar to licensing, aircraft registration has been the responsibility of the federal govern-
ment since 1919. In the years following Versailles, Canada received '"GC" markings because of its asso-
ciation with Great Britain whose mark was "G'". However, in 1927, Canada was granted thirteen new
series of five letters each. The first series chosen, '"CF'" followed by any three letters, was inau-
gurated on January 28th, 1929, when "CF-CAK" was allocated to a De Havilland "Gypsy Moth' owned by the
Hamilton Aero Club. As there are 17,576 possible combinations in this series, it remains the only one
in use. However, a new bloc may have to be initiated in this decade if registration growth continues
at its present rate.

Today, between two-thirds and three-quarters of Canada's aircraft are privately registered, if
'ultra-1light' planes not technically heavy enough for MOT certificates of airworthiness, are included.
Commercial licenses dominate the remainder of the 11,315 aircraft currently on file — federal and pro-
vincial government airplanes number but a token 200. It is interesting to note that, since 1960, the
under two tons, 'light-plane' registrations have more than doubled — from 4,965 to 10,793 — reflecting
the surge in private flying in Canada. In addition, more than 10,000 of the aircraft registered at
present are power-driven, fixed-wing models; 552 of the remainder are helicopters, 245 gliders, 84 gyro-
copters and autogyros, and 10 ballons. Two of the aircraft registered deserve particular mention:
an Avro 504K owned by the National Museum of Science and Technology is on of Canada's oldest regis-
tered aircraft — the first model was produced in 1913; one 1917 Nieuport Scout is also privately owned
by an Ontario resident.

Table 3.5 depicts the distribution of the aircraft fleet by manufacturers and provinces. Only
a limited number of companies supply the majority of aircraft currently flown in Canada. In the
'light-plane' sector, the most popular models are the Cessnas and Piper Cubs — which between them sup-
ply more than one-half the aircraft flown — the Champion Citabrias, and the Cherokees. Boeing,
Canadair, Convair, Douglas, Grumman, Hawker Siddeley, Lockheed, Nihon, and Vickers are the major heavy
aircraft (over twenty-five tons) in use in the country today. The heaviest airplane on the civil re-
gistry is the Boeing 747 at almost 400 tons fully loaded. With an overall length of 232 feet, a wing-
span of 196 feet, and a 400-passenger capacity, this is also the largest aircraft flying in Canada.
Some of the fastest commercial planes are the Boeing 707 and 747, and the DC-8 series, all designed
for speeds of 600 miles-per-hour or more. Though military jet fighters such as the Lockheed Starfighter
are capable of Mach-2 speeds, such velocities will not be matched commercially until the scheduled air-
lines take delivery of the SST's.
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Provincially, Ontario and Quebec generally supply just under one-half of the aircraft registered
in Canada, and over one-half of the hours flown. This is partially attributable to their large popu-
lations, and to the fact that Air Canada's operating figures — in addition to those of Nordair and
Quebecair — are filed at their Montreal headquarters, despite the widespread geographical operating
areas of these companies. For helicopter operations, the mountain provinces of British Colombia and
Alberta rank second and third to Ontario; Quebec is relegated to fourth position.

Private vs Commercial Flying

A very general glance at private flying in Canada reveals that, in 1971, the private fleet was
comprised of approximately 7,900 aircraft including seventy-five percent of all types of airplanes
flown, and virtually one hundred percent of all gliders, autogyros, and balloons. Ontario itself had
more than one-third of the privately registered aircraft, followed by British Columbia, Alberta, Saskat-
chewan, and Quebec. It is noteworthy that one-half of Canada's aircraft were constructed before the
mid-1950's, while only about twenty percent were less than five years old. In general, twin-engine
planes were newer than single-engines, a fact consistent with their relatively recent invasion of the
'light-aircraft’ market. Furthermore, approximately forty percent of private aircraft owners were
between thirty-five and forty-four years of age, with almost eighty-five percent aged twenty-five to
forty-four.

Several other phenomena appeared on Canada's private flying scene in the 1960's: the upsurge in
glider flying, the introduction of autogyros, and the revival of ballooning.

Gliding is the art of maintaining horizontal flight in an aircraft without the application of
internally-produced thrust: most modern light aircraft are capable of gliding fair distances if their
engines fail. Soaring, distinct from gliding because it involves continuous flight by upward movement
in rising air columns, requires special aerodynamic design and lift construction.

Canadian gliding began in 1907 with the flights of Larry Lesh in Montreal, and of R.J. McCowan
in Sydney, Nova Scotia. Their vehicles were bamboo and muslin biplane rigs propelled by towing, and
controlled, at first, by shifts in the pilot's centre of gravity. The sport largely died out until
other efforts were initiated by Norman Bruce of Medecine Hat, Alberta, in the 1920's. Founding the
Cloud Rangers' Gliding Club, Bruce barnstormed his gliders throughout the country, reviving the sport
and inspiring the formation of more organizations, among them the McGill and Webster Gliding Clubs of
Montreal. During the 1930's, clubs sprang up throughout Canada — at Victoria, in many Prairie cities,
and at Ottawa, in particular. World War II, despite its suppression of much civil aviation activity,
did nothing to halt Canadian enthusiasts. On the contrary, both the inexpensiveness of the sport, and
the fact that the vehicles did not demand valuable war materials for their construction, strengthened
the appeal of gliding which ultimately was responsible for the training of a considerable number of
pilots sent overseas., Eventually, gliders were used as troop transports on large-scale airborne troop
movement operations, such as the German invasion of Crete and the Allied landings on D-Day. Today, many
RCAF air cadets receive pilot training on gliders to accustom them with the "feeling" of flying.

In a move to improve training standards and organize the sport on a national scale, the Soaring
Association of Canada (SAC) was formed in 1944 to become the Canadian member of the Fédération Aéronau-
tique International (FAI) — a world gliding and soaring fraternity. Instruction and imstructor-training
began at Carp, Ontario, just after the war ended, and the first national meet was held at Kingston in
1949. Throughout the years, Canada has become a strong contender for international soaring awards, and
has acquired many leading FAI ratings, including the 'Diamond C' certificates of which there are only
400 to 550 in the world., Moreover, Canada is renowned for sound work in glider design by such agencies
as Brandlmayr and Czerwinski.

At ICAO's suggestion, MOT commenced in 1946, to register, inspect, and license all glider pilots
and aircraft in Canada. During the last decade, gliders have increased in number from 100 to 250,
pilots from 444 to 1,500. The majority of these aircraft, valued from $5,000 to $15,000, are imported
into Canada from the United States — notable the most popular single-pilot model, the Schweizer — or
from Europe, including the Schleucher, Slingsby, and Omnipal/Blamk models. Numerous gliders are assem-
bled in Canada as well. The total for all glider hours flown in the country for recreational training,
and aerodynamic research, has averaged just over ten thousand hours annually in recent years.

The year 1963 introduced to Canadians the autogyro — a rotating-wing aircraft in which the motor
remains unpowered during cruising; instead, thrust is supplied by a pusher-propeller mounted behind the
pilot. Virtually all the autogyros or gyroplanes in the country are produced by the Benson Company of
Raleigh, North Carolina, although the Avian Company of Canada has also manufactured a few models. At
present, there are eighty-four such craft in Canada, with the majority in Quebec.
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Ballooning, on the other hand, predates even gliding in Canada. In 1858, an American named Lowe
made an exhibition flight over Canada's newly-named capital, Ottawa., Twenty years later, the wave of
ballooning enthusiasm, begun with the Paris flights of the Montgolfier brothers some years before,
spread to Canada and inspired the construction of a spherical balloon by Charles Pagé of Montreal. Held
aloft by city household gas — it being difficult to acquire the 70,000 cubic feet of hydrogen gas re-
quired — the craft completed a pleasant but uncontrolled five-mile flight from Montreal to St. Juneau,
Quebec, on July 31, 1879. Pagé and his financier "copilot", R.W. Cowan, were acclaimed as Canada's
first aviators.

Despite this feat and continued exhibitions at fairs during the next few decades, it was not un-
til the end of World War I that ballooning was really taken seriously. At that time, Britain, impressed
with the manoeuvers of the German Count von Zepplin's civil and military dirigibles, decided to initiate
a round-the-world airship service. The sister-ships, R-100 and R-101, were scheduled to arrive in Ca-
nada from England in the late spring of 1930 and then return home. Extensive work began in 1927, to
prepare St. Hubert's near Montreal for the airship landings. The visit of the balloons was a great
success, but their lack of manoeuvrability in rough weather and the explosive nature of the buoyant
hydrogen gas, made them unsafe for public use. The project was thus abandoned.

The world today, but particularly North America, is witnessing a resurrection of ballooning in
its original sporting context. In Canada there are about a dozen balloons, both hot-air and light-gas
driven, and the number has been increasing steadily since the revival in 1967.

With reference to commercial flying in Canada, several facts are interesting to observe. The
ownership of commercial aircraft appears to be about two-thirds by private corporation, with the remain-~
der by partnership investments. Unit-toll hours are the domain of heavy, multi-engine transports flown
throughout the country. Charter and contract flying tend to be concentrated geographically in the Cana-
dian west and north, while speclalty services are undertaken in greatest number in the southern and
metropolitan areas. Almost eighty percent of charter services are flown by light-weignt, single-
engine aircraft or helicopters, primarily Cessna 180's, Bell 47's, and De Havilland Beavers.

The branch of commercial flying termed 'specialty' is notable for the diversity and activities
it involves. Flight training, by far the largest portion of specialty flying, uses light, single-engine
aircraft, mostly Cessnas and Pipers. Cessna 150's and 172's as well as Piper 140's and 180's, play
leading roles in recreational flying rental, while scenic aerial photography favours DC-3's and Cessna
310's. On the other hand, survey photography generally employs light, twin-engines planes, although
DC-3's and Bell helicopters have high usage rates as well. Aerial application has been the subject of
considerable technological development, and specialized light planes such as the Cessna Agwagon, the
Grumman Ag-Cat, and the Piper Pawnee are being used more and more extensively. Many "flying farmers",
however, are still using older models, and the most commonly flown individual type in this category is
the Boeing Stearman biplane. Helicopters — such as the Bell 47 and Hiller 12; light planes — Cessna
172's and Piper Super-Cub's; and occdsionally larger, greater-range models such as DC-4's, are all used
for aerial reconnaissance. Helicopters for aerial construction work, and the amphibious Cansos and
Grumman Avengers for water-bombing, are likewise finding wide-spread use.

Safety and Accidents

Canada has a good aviation safety record, especlally considering the indigenous level of flying
in this country (Tables 3,6 to 3.8)., The stringent regulations of MOT and the research of NRC scien-
tists have contributed largely to these developments.

MOT, through its Aeronautical Englneering, Flight Standards and Regulations, Accident Investi-
gation, and Aviation Safety Divisions, 1s responsible for the maintenance of adequate safety standards,
and where unfortunately necegsary, the investigation of any accidents which do occur.

The Aeronautical Englneering Division ensures, in general, that aircraft flown in Canada are
airworthy. When a manufacturer wishes to introduce a new type of aircraft into the Canadian market, he
must first submit designs and a production model for inspection, at his own expense. All the compo-
nents — structure, control, avionies, powerplant, and aerodynamic performance — are examined by experts;
if the aircraft proves satisfactory, a type certificate of airworthiness is issued. After models of
the plane have been sold, the owners must submit their individual aircraft — usually once a year — for
inspection by an MOT certified mechanic, and for a test flight by a licensed test-pilot, If all tests
are passed, a certificate of ailrworthiness is i{ssued, without which it is illegal to fly in this country.

'Flight Standards and Regulations' is responsible for the standards of pilot training; examina-
tion and licensing; regilstration of aircraft; airport standards; and air operations surveillance, among
others., Inspectors from this Division monitor pilot behaviour in all controlled airspaces, at airports,
and in the operation of large airplanes. These men often fly long domestic and international routes
with an air transport pilot to ensure that the commercial operators are remaining alert and precise in
their navigation.



The Stearman 4EM was used in Canada during the early 1930's as a fast, efficient mail plane. The aircraft had
very pleasant flying characteristics and this quality, coupled with its speed and performance, made it well liked
by pilots. This airplane was restored in the markings of CF-AMB, one of the Stearmans used by the Eastern Air-
lines of Canadian Airways, Ltd. The restored machine was first flown in December, 1969, and subsequently pre-
sented to the National Aeronautical Collection by Mr. John Paterson of Thunder Bay, Ontario.

Photo curtesy of the Aviation and Space Division, National Museum of Science and Technology.
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FIGURE 3.2
'Accident Investigations' determines

the causes of all accidents in Canada with a

view to the prevention of further casualties.

Using such technological advances as the Black ACCIDENTS

Box on-board flight data recorder, and with PER |OO’OOO FLYING HOURS

the facilities of its own sophisticated la- (19680 —1970)

boratory in Ottawa, the inspector of this Divi- 6O man. ’ - i -
T L

sion can often determine the most obscure me-

chanical flaws responsible for malfunction,

even when the wreakage of the aircraft is so

complete that recognition is scarcely pos-

sible, Moreoften than not, however, it is

found that pilot error or carelessness, and 50
not a mechanical device, must be blamed.

Over the last decade, although flying
hours in Canada have more than doubled, acci-
dents have increased by only sixty-five per-
cent. The safest segment of the industry is
scheduled domestic and international services
which averaged only one accident each year
per one hundred thousand flying hours, There
were none recorded in 1967. Private flying
records the highest rate, averaging forty
accidents per hundred thousand flying hours.

Although Chapter VII outlines in de-
tail the work of the National Research Council
(NRC), it is appropriate to mention here the
particular studies being conducted on the
bird-strike problem, that is, the number of
accidents caused by collisions between air-
craft and birds. Since the early 1960's,
scientists have been analyzing the habits of
birds with the intention of discouraging large
populations from nesting near airports. In-
ternational coordination has been established
to create a network of observatory stations &<
whose reports are used to prepare charts of
the migration routes of various species at all
times of the year. At the Uplands laboratories
in Ottawa, such sophisticated equipment
as the ''chicken-gun' — which can fire pre-
killed birds at an aircraft at over 600 miles- O
per-hour to duplicate in-flight collisions — P O T e e P
assists government scientists in determining
the effects of such incidents on the struc-
tures, particularly the susceptible jet en-
gines, windshields, and tail areas of the air-
craft.

The scope and diversity of aviation
in Canada, indicated very sketchily by the
different aspects touched upon in this chap-
ter, are attributable to the variety of the
country's vast geography and the increasing
demands of its expanding population.

NUMBER KILLED

NUMBER
INJURED SERIOUSLY

1260 19682 12684 1966 1968 |270

Octa Saurce: MO.T.



- 62 -

TABLE 3.1 Hours Flown by Canadian Registered Civil Aircraft, 1960-70

Class of operation

Hours flown by year

1970 1969 1968 1967 1966 1965
Commercial Revenue
Scheduled:
Domesitaic] L1, 1. L . S VL. g A s b o 262,893 274,354 289,598 281,562 238,886 214,639
International ............ 965 143,179 134,305 134,311 117,485 96,483 83,259
Non-Scheduled:
Unit-toll ......... T T 103,021 80,376 63,014 48,552 41,414 37,481
Chamztel |, . Y., | ool gt e A el g 671,496 598,150 527,532 509,978 481,722 431,269
SpeclallEyIfl) o : 2 o ofels B maifi ) e ome s 8 468,112 525,980 574,006 550,494 456,511 296,688
Sub-totals (revenue) .......... 1,648,701 | 1,613,165 | 1,588,461 | 1,508,071 | 1,315,016 | 1,063,336
Commercial Non-Revenue ............ 65,177 56,486 58,691 60,739 59,559 44,221
Sub-Totals (Commercial) ....... 1,713,878 1,669,651 | 1,647,152 | 1,568,810 | 1,374,575 | 1,107,557
Flying clubs ........ ST Bl 133,498 | 142,039 172,374 202,173 169,857 105, 380
Private f1Ying «..eveeeenneeenneen. 719,000 700,000 698, 201 656,054 584, 886 502,992
Sitaltel MdSuitnge M. 0 DTN | . J00 10 76,000 75,000 73,320 76,000 73, 600 74,400
GRAND TOTALS ......cvvveveunn 2,633,376 | 2,586,690 | 2,591,047 | 2,422,298 | 2,202,918 | 1,790,329
1964 1963 1962 1961 1960
Scheduled:
Domestic .......e0uveann FES 196,952 194,389 208,418 206,613 248,333
International .............c..... 70,690 72,451 75,396 83,156 108 151
Non-Scheduled:
UnIfEStolSl .. .%o . . il oo B 33,156 31,815 40,178 37,786 31,679
CRAGEEL © o . oo ov o oo eadlome ofiias o 377,246 332,131 306,324 313,225 289,113
SpeciAEVICL)™ . & S, . 8 S 234,288 202,226 186,127 184,643 178! 5615
Sub-totals (revenue) .......... oil2,332 823,012 816,443 825,423 845,849
Commercial non-revenue ............ 355 258 34,044 77 52 39,681 32,709
Sub-totals (commercial) ....... 947,585 867,056 854,195 865,104 878,558
Filiing, CGIRABSE . . B8 S dryen.tore oo ahanare nane 87,631 84,198 89,215 98,468 122,636
Private Flying ...... BE T 00o o 441,518 384,591 336,899 295,120 258,650
Sltalie’ BLWANE .ot 08 e oo ee donne 0 5 71,600 72,400 70,400 68,000 63,200
GRAND TOTALS .....cvevvnuneae 1,544,803 | 1,408,245 | 1,350,709 | 1,326,692 | 1,323,044

(1) Includes rental.

Source: Aviation Statistics Centre files.



TABLE 3.2. Number of
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Personnel

Licenses in Force, 1960-70

Number at 31 December, given year
Type of license
1970 1969 1968 1967 1966 1965
Pilot:
Gymocopter k.. hwt LWV, . O | 5 4 2 1l 1 -
CUSHABY: * ool b« - & oo ane I o ol Jn koo I, 520 1,342 1,175 1,025 917 823
IBIRRVA TR ek aoReTe L o ga] ToNe * %o 775 @ Ghase e @ o 3 25,203 281,465 23,621 21,089 18,710 16,831
Gonplenci'all Ty MRS TR s B . 4,945 4,631 5,004 4,268 3,550 25885
Senior commercial ...... ol 50 0ok ob g0 oo 734 696 550 507 405 359
IBNATUEROGEN 15 .+ « [WexeMlorsl. o e RS o TOTE L o 3 25709 2,664 2, 4% 284S 1,749 1558
Sub-totalls (PAleES) ........:0c00des 315, 187 33,093 32,694 29,035 25,832 22,381
Flight navigators ..... J6, B SO P> 0 0BTl OF 216 217 193 179 171 128
Air traffilcecontrolllers ........ccci000e 1,000 931 924 865 813 782
BISEhE enpfimgers! . . adga M. a0k ... 23850 95 eIl 112 102 65 59
Aircraft maintenance .......... oI o0 o 3,089 3,001 2,811 2565 2,539 2,369
GRAND TOTALS ......c0000.0 co gt ads , 39,587 3%;338 36,734 32,813 28,920 25,719
1964 1963 1962 1961 1960
Pilot:
(€ psicTele) k= o MRS ro PP Getreisenae = = = g
Glider ..... oo G B N SR (. 5 763 665 582 503 444
BYANALE] mak . Sk, nt onnilone A 16,159 16,393 15,979 14,597 i1.45,/700
GOMMELCAAL ot 4's o0 o ME s « o Telenilo s o ST 25, 2, 359 2,251 1,996 2,3
Senior commercial .......... o e e 317 368 356 381 439
EGATISDONE s Sl P, T e L 1,387 1,955 LS 2] L1287 1,250
Sub=totalls (DILTESR) "5 oo o o v« ramsave oo 245201 21,140 20,510 18,764 19,453
HIMEhiEl NaVAZAGOTSREI NN xoisisqsi o ole o ool o o olas aole 928 91 94 90 96
Alr traffic controllers .............. dc 792 814 807 788 763
FIEhEr engdmeenB ... . oive s - ioeombiencvrtosane 36 38 28 572 57
Aircraft maintenance ................. a3k 2 250 2,270 2,109 1,824 11,958
GRAND TOTALS .........onh.uemsoncs 24,404 24,368 23,548 235518 22,022

Source: MOT.



TABLE 3.3. Summary of the Civil Aircraft Registry by Type of Aircraft

= am

Number at 31 December, given year

1970 1969 1968 1967 1966 1965
Registration
Commenaitalll T : oo o Lo o 6o aae ekt ¢ 3,3i6/1 - 3,069 2,840 2,486 2,253 2,073
Commercial (restricted) ............. ¥ 100 90 90 75 76 64
StatE]l |kt e e ey - J 201 200 200 214 203 200
Privatell. | S . R Tl AR e 7,292 6,919 6,392 6,047 5,499 4,990
Privaite (Bestricted) L 8.1 L R 28 37 ay 25 19 13
Ultra-light ..... LN - Ll L - Jp 496 440 399 292 240 181
ExpenimeniEal - . .. - § .corenne o ofor o ael i ofake o ¢ ! 3% 17 20 28 20 21
Type
Ayl LTS SRS SIS o B8 00K alol 5% - 10,424 9,955 9,223 8,469 7,699 6,996
HelHICORER! 1« . .. . . ol e o i 552 502 453 435 390 354
(€151 1 - TR & UL R I Fppse 58 245 229 216 202 189 170
EUGODLANE] axe o102 S omcnaiss o o lole ol holomsgaTe shele 84 78 77 54 32 22
112010 ot R B S S R B0 Gl (i 10 8 4 2
Number of engines
One ......coecue. e T . o B ki xepe e 3 9,647 9,205 8,518 75850, 7,140 6,498
DL - « fliss « T7e o) 4 PRI - ¢ ekl Y I L, 255 15,5079 1,082 960 839 738
Morel ithapt [Gwo. . ... & . JUSE B R SASN 156 | 150 153 146 142 136
Weight ross
O - 4RO OBIBIN . i o « ool e hanskihe: bt 9,443 8,973 8,256 7,561 6,851 6,214
4 5000=1 105G b, . W 5. SR P 1,350 1,318 1,254 181171 1,069 958
112, S01s BOROOO MDM L. 2 0 - . o o SR 205 189 182 191 172 164
30, 00 IHWRA00 BN - - - ke - @ 178 182 182 167 147 139
LOONEMISand “over The M- . .. LR TR 139 110 99 72 71 70
GRANDSROBATIS S5 0. .« . e o 0. e elaai el 11,315 10,772 2) B 7 gl 162 8,310 VoS
1964 1963 1962 1961 1960
Registration
(O (o7 L B R R PR 5 1,949 1,929 1,908 1,910 1,818
Commercial (restricted) ............... 62 64 71 60 45
Srariat, | NI . - S S . ! 200 191 182 207 204
Rriszaie) Eal el ol DGR | 4,544 4,172 3,976 3,612 3,186
Brivaties (Eestrilcted)up’ . oo ol oo L - Clbe 14 L1 11 15 8
ultnasifishie) ... 0L 0L el e e 152 123 93 74 53
BEperimentala N, . N, ... g DA, L e P 12 L) | 8 7 4
Lepe
PELoPIAEER ' oo Jakeas MG -1t b re o feh gt SRandh T 6,454 6,057 5,834 5,220 4,998
P lbiicopEenl . W e L G . el e e - B 316 294 287 216 219
FLILGE ] e "R (S IOl SR T R O Y 151 143 128 86 101
RGO DNEIETS 3 o) . Gt gy ot o st araens S 12 /]
walloon ...... oh o A L SRR S o S 5o
Number of Engines
BRE, Wl o M. o e O Rt AT TG0 . gy e 6,002 5,639 5,433 4,827 4,608
8O ..y u - N " o M AR, AL 647 588 564 479 484
e 'tham EWel™. Y. -« « oo d JEGL R 1) 133 131 124 130 125
Waight (gross)
E-TA000 1o 8. ., e, UL ks B s Si¥7 20 5,344 5,104 4,599 4,280
4,001- 12,500 1b, ......... R o0 847 789 776 620 685
125 501- 30,000 Lb. ra..:00 . R 000 o Bg OOOD 157 159 165 112 160
20, 001=NDGJOOONLB:. o . o hens vne ¢ o ofhe slekars.s 139 151 152 140 161
K00, 00 SARd. OMEE i Bl btk ox CRERRR: - & 5 69 58 52 Sk 32
GRAND POTABS: +.p. ok oo o ol e e 6,933 6,501 6,249 5,885 5,318

(1) Including ultra-light and experimental.

(2) Including state,

Swiunele: GiWil Airepaft Regisesmy, SIES 1.960-705



TABLE 3.4. Hours flown by Canadian Registered Aircraft,

- §5 =

1969

Hours by weight group (1bs.)

Powerplant No. engines Totals
1,000- 2,501- 18,001- 35,001
2,500 18,000 35,000 and over
Commercial
Lo R R LT o s o o O 2 1,868 1,750 115,328 118,946
4 151,389 151,389
RGNS, (B2 51 « » okl i Foxe s s Foye vt s 1,868 10 /510 266,717 270,335
1117 o] o IR = =S 1 187 187
2 19,587 5,993 19,184 44,764
4 3122 108,250 108,572
TaEals) o ... 809, . .. A ! 20,096 5,993 127,434 153,523
BHSEON .. . Nowre oo o B RR LT G ; 1 228,268 528,265 756,533
2 125, 349 52,853 6,111 184,313
4 155135 15,135
T Ll o ~ Mok ool et g 228,268 653,614 52,853 21,246 955,981
HElO D ECE s - vo e - vme s & ere L 171,287 19,037 190,324
2 874 874
RAIEA'S 5 . g e e s ie e s 171,287 19,037 874 191,198
GRAND TOTAES L. cB o oi «isioishons 399,555 694,615 61,470 415,397 | 1,571,037
Private
IR, S Ry L L L ) 3710 8,639 883 1338228
4 264 264
o (T N S R R 3,701 8,639 1,147 13,487
B N - PN s . o ons os 5 o » i | 507 507
2 13, 364 1,998 45573 19,935
4 280157 2,717
105y EC N I | ISR SR SR S 13,871 1,998 7,290 23,159
Piston ... ool M. d LA 1 203,070 345,442 548,512
/3 90, 294 14,485 56 104,835
4 627 627
Seikails ........; oot X . 203,070 435,736 14,485 683 653,974
Helicopter ........cccvvevevnes 1 9,403 1,268 10,671
REEANISE | oloyaohe s bnepe o ore afers oo o a-alls 9,403 1,268 10,671
GRAND TOTALS v..oevevveonnn 212,473 454,576 2591122 9,120 701,291

Source: Aviation Statistics Centre files.



TABLE 3.5 Summary of Aircraft Registry by Manufacturer, 1967-69
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1967 1968 1969
Country
Alrcraft type Manufacturer of Model
manufacturer Numher Hours Humben Hours L Hours
o flown ® flown i flown
Canada Canada Canada
Airplane Ace UsA Baby Ace 4 304 4 302 4 118
Aero Commander USA Darter 4 403 17 1,106 12 2,473
Commande r (200) 1 42 1 143 1L 180
Commander (500) 12 2,965 15 4,239 17 4,063
Commander (520) 2 64 il 222 3 458
Commander (560) 5 1,478 S 935 5 972
Super Commander (680) 24 6,313 28 7,063 28 8,858
Alti-Cruiser 1 458 1 599 1 246
Jet Commander(1121) 7 3,052 7 3,687 8 3,915
Grand Commander (AC60) & 420 4 549 4 426
Aeronca USA Scout 10 594 10 607 12 770
Super Chief 113 7,795 114 7,424 123 6,006
Sedan (15) 26 2,138 34 2,643 33 2,368
~ (058) 1 56 1 116 1 6
American Aviation USA Yankee - - - - 14 68
AV Roe (Avro) Canada Anson (MKV) 5 1,776 3 989 4 1,403
- (748) 1 412 2 959 4 2,447
Auster UK - (MKVI) 10 627
- QEVID) r C 15 602 13 564
Aviation Traders UK Convair (DC4) (ATL 98) - - - - 2 1,710
Barkley Grow usa - (T8PI) 1 522 1 667 1 398
Beech USA Stagger Wing 5 182 4 103 5 72
Musketeer 33 5,782 52 6,223 62 9,534
Debonair 7 ST 5 678 S 400
Bonanza 71 8,851 86 9,088 93 9,100
Mentor - - - - 3 94
Kansan 1 211 1 25 - -
Expeditor 46 | 16,796 20 6,694 27 7,730
Super 48 | 13,602 85| 28,069 79| 26,023
Seminole It 415 10 2,455 9 2,003
Baron 22 6,694 1 536 6 740
Duke - - il 137 3 1,055
Queen Air 13 4,611 6 1,550 6 1,139
Queen Air(80) 4 1,540 4 1,988 14 5,037
King Air il 2,161 17 6,680 20 8,164
Travelair 26 7,236 47| 14,186 51| 14,820
Commuter Liner - - — -
Bellanca USA Cruisair 21 1,451 16 614 23 920
Skyrocket 2 717 3 784 1 379
Aircruiser 1 384 1 280 1 212
Boeing UsA Fortress 1 1 1 246
Stearman 21 4,864 18 2,168 19 1,261
Stratoliner (707) 2 1,310 1 3,051 2 3,497
Astrojet (727) 1§ 3,583 1 2,156
- (737) - - 3 145 15| 26,216
Jet Clipper (747) - - - -
Bristol UK Wayfarer (170) 2 891 3 1,399 5 2,644
British Aireraft UK - (BACIII) - - - - 2 2,805
Britten Norman UK Islander (BN2) - - k| 488 7 1,822
Callair USA - (A2, A3, A4) 7 812 - - 1 8
- (A5-A9) 3 587 5 682 % 579
Super Cadet (S1-Bl) - - 4 465 4 347
Canadair Canada - (C1215) - - - - 7 -
North Star 2 494 3 692 3| 962
Yukon 4 753 - - - -

See footnote(s) at the end of the table,
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TABLE 3.5 Summary of Aircraft Registry by Manufacturer, 1967-69 — Continued

1967 1968 1969
Country
Aircraft type Manufacturer of Model Number Narhes Number
manufacturer . Hours i Hours Hours
.l flown - flown i flown
Canada Canada Canada
Airplane — Cessna UsAa Cessna (120) 51 5,208 70 3988 75 4,525
Continued Cessna (140) 137 11,926 141 10,332 149 9,422
Cessna (150) 352 {190,195 S11 {232,766 576 | 221,633
Cessna (170) 143 IS, 163 12,950 179 11,618
Skyhawk (172) 486 | 118,454 615 | 121,646 692 {122,431
Skylark (175) s4 | 4,757 61 5,578 67| s,218
Cardinal (177) 12 887 37 5,874 47 7,924
Cessna (180) 553 | 136,822 628 | 143,305 657 | 162,365
Skylane (182) 99 | 15,570 132 | 15,741 134 | 15,998
Skyway M (185) 118 | 30,902 178 { 39,023 231 51,416
Agwagon (188) 4 351 5 456 ? 139
Cessna (190) 1 46 1 72 1 57
Cessna (195) 22 1,988 18 1,656 26 1,400
Cessna (205) 4 527 2 507 2 758
Super Skywagon (206) 47 1528532 59 15,020 70 15,820
Centurion (210) 17 2,743 26 3,348 27 2,793
Bird Dog (305/321) 1 416 s 608 2 794
Twin Cessna (310) 43| 11,171 | 9,309 56 | 12,104
Skyknight (320) 9 2,635 12 3,003 13 3,211
Skymaster (336) 2 365 3 460 4 140
Super Skymaster (337) 17 3,515 26 5,504 34 6,621
Cessna (401) 1 367 3 696 G 1,209
Cessna (402) 4 2,893 7 4,616 10 5,145
Cessna (411) 2] 1,511 5 1,195 4 1,399
Cessna (421) 2 147 7/ 522 7 2,075
8obcat (T 50) 3 111 1 10 2 7
Champion USA Citabria 398 | 57,362 471 | 52,672 512 | 48,202
Lancer 1L 36 18 76 i 24
Convair USA Canso 31 9,367 34 8,538 35 9,307
Liner /Classroom - - 1 1 1 56
Metropolitan (440) - - 1 1,666 2 7
Super Metropolitan 4 3,546 3 4,001 4 7,793
(640)

Curtiss-Wright USA Commando 5 4,010 4 3,461 4 3,460
Dassault France Mystare 5) 1,784 5 2,128 7 2,742
De Havilland Canada Chipmunk 15 1,074 13 986 14 762
Beaver 221 |110,178 259 {118,644 263 | 127,822
Turbo Beaver 24 7,528 - - = =
Otter 79 | 43,826 84 | 47,792 85 { 50,278
Caribou i 2,719 3 2,485 2 2,105
Twin Otter 13 6,604 28 | 15,080 38 67
Gypsy Moth (DH 60) 3 119 1 68 1 67
Tiger Moth (DH 82) 10 226 14 245 14 271
Dove /Devon - - 1 130 1 148

Heron 2 371 —
Dominie 13 6,460 16 5,931 19 7,647
Dornier Werke Germany Dornier 10 4,805 12 5,158 10 5,081
Douglas USA Invader = - 1 151 4 55
Dakota (DC 3) 82 515 ol 86 51,907 91 52,575
Skmaster (DC 9) 14 ] 19,697 16 | 15,827 9 9,829
Liftmaster (DC 6) 10 | 25,777 12 29,819 9 12,086

Douglas (DC 76) 1} 582 - -
Jet Liner (DC 8) 27 {106,979 37 | 128,160 42 | 143,693
Douglas (DC 9) 18 | 37,694 30 | 65,701 33 ] 86,307
Fairchild USA Husky (F 11) ¢ 1,294 4 1,238 4 1,086
Husky (F 24) 3 65 2 70 3 195
Friendship 8 | 29,878 8 | 12,540 9 | 11,437
Cornell 3 53 5 153 5 163
Fleet Canada Finch 2 18 2 9 2 15
Fleet 1 7 1 9 2 30
Canuck 75 | 24,921 80 | 21,439 83 | 14,680

See footnote(s) at end of the table.
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TABLE 3.5 Summary of Aircraft Registry by Manufacturer, 1967-69 — Continued

1967 1968 1969
Country
*Aircraft type Manufacturer of Model Nicher Number Number
manufacturer Hours Hours 2 Hours
! flown e flown e flown
Canada Canada Canada
Airplane - USA Alon/Ercoupe 107 11,268 |)

Continued 107 |-M1iceaty -9 Lemeus 1| 8,182
Found Brothers Canada Found Brothers 18 5,903 19 5,996 15 5,932
Funk USA Funk 2 186 1 29 2 44
Great Lakes USA Baby - - i 7 - -
Grumman USA Goose 20 7 510! 22 9,365 22 9,177

SCAN 2 225 2 186 2 322
Widgeon 12 2,461 10 2,19 10 1,338
Mallard 6 4,127 7 4,120 6 3,844
Gulfstream (G 159) 6 2,691 7 2,875 8 3,458
Gulfstream II (G 1159) 1 1 2 322 2 883
AG-Cat 2 402 3 428 3 381
Avenger 18 2,819 20 1,673 21 3,035
Handley-Page UK Herald 3 4,981 3 4,888 £ 5,199
Hawker-Siddley UK Argosy — - - — <) -
Andover - - - = = P
Helio USA Courrier 4 840 2 403 3 507
Super Courrier 6 1,293 8 1,123 8 1,401
Howard USA Jobmaster 2 79 Ji 3 4 236
Converted Ventura 2 358 /| 329 = -
Lake-Colonial USA Skimmer 13 1,075 18 1,274 29 2,097
Colonial ’ 4 118 4 102
Lear USA Lear jet 3 1,288 2 721 4 328
Lockheed USA Electra (10,12) 5 1,249 2 157 2 81
Lodestar (18) 9 2,870 9 2,051 8 2,092
Electra (188) - - - - 2 -
Super-Constellation 3 255039, 5 3,695 - -
Jetstar 3 961 3 1,263 3 1,476
Hercules 1 1351 3 1,604 1 1,361
Ventura - - 1 193 - -
Silver Star 2 205 2 262 2 278
Longreen USA Centaur 1 60 1 21 - -
Maranda Canada Super Loisir 2 279 6 155 5 116
Martin USA Mars 2 323 2 45 2 71
Maule USA Beedee 16 1,875 23 2,324 25 2,203
Mitsubiski Japan Mitsubiski - - 1 66 10 1,310
Mooney USA Mite 3 22
Mark 20 68 8,860 D 78 9,567 86 8,543
Model 21 1 661 |)
Maurane Saulnier France Rallye Super 10 440 10 440 10 564
Navion USA Rangemaster 11 726 17 936 16 663
Recruiter 1 1 2 34 - -
Twin Navion 2 72 2 12 4 64
Nihon Japan Nihon 1 il 2 1,533 2 4,295
Noorduyn Canada Norseman (IV) 11 729 8 1,688 9 1,690
Norseman (V) 22 10,179 38 14,479 32 12,984
Norseman (VI) 20 6,954 10 1,586 10 3,102

See footnote(s)

at the end of the table.
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TABLE 3.5 Summary of Aircraft Registry by Manufacturer, 1967-69 — Continued

1967 1968 1969
Country
Aircraft type Manufacturer of Model L . Number N
manufacturer Hours Hours Hours
i flown i flown Ao f lown
Canada Canada Canada
Airplane - North American USA Harvard 54 2,413 58 2,101 5 18528
Continued Mitchell 2 19 2 54 2 89
Sabreliner 1 136 2 361 2 1,048
Mustang 1 16 - - - -
Nor thwestern USA Porterfield 1 62 1 86 — -
Piaggio Italy Royal Gull - - 2 60 1 87
Piper USA Cub (PA 11) 72 6,244 84 5,764 86 6,258
Super Cruiser (PA 12) 137 16,380 156 1SR7ZIN 176 13,953
Family Cruiser (PA 14) 13 972 17 2,158 18 1,213
Vagabond PA 15 8 502 13 765 13 728
Clipper PA 16 21 2,104 24 1,557 29 1,805
Vagabond PA 17 7 1,366 6 623 7 433
Super Cub (PA 18) 247 42,338 294 41,748 310 37,385
Cub Trainer (J-2) 3 123 1 134 1 20
Pacer PA 20 39 2,612 46 2,934 50 2,779
Cub Trainer (J-3) 258 25,381 296 | 19,918 300] 20,779
Club Coupe PA & 13 2,375 14 905 16 L]
Tripacer /Caribbean 22 223 | 44,408 264 | 38,373 285 | 31,312
Apache/Aztec 23 179 | 60,860 215 | 65,633 227 | 65,424
Comanche 24 83 14,877 90| 10,513 103 11,830
Pawnee 25 22 4,014 29 3,873 32 3,738
Cherokee 28 184 95,826 324 | 124,503 394 { 130,378
Twin Comanche 30 39 6,371 46 8,469 57 11,501
Navajo 31 6 835 14 3,305 27 7,224
Arrow 32 6 1,276 10 1,545 20 3,574
Cruiser (J-5) 9 569 9 420 12 1,004
Pitts Canada Special 1 67 1 45 3 86
Republic USA Seabee 55 3,500 60 1,988 57 1,860
Scottish UK Twin Pioneer 1 41 1 62 i 63
Short Harland UK Skyvan - - 1 181 4 1,039
Silvaire USA Observer 119 9,822 138 8,960 141 8,575
Smi th usa Miniplane 3 135 6 60 3 27
Snow usa Snow Commander 4 453 7 1,136 7 574
Stinson USA Stinson 12 2,082 14 2,461 N2 2,200
Voyager 1781 12,234 213 | 12,463 214 | 10,589
Reliant 1 5, 2 108 - -
Stits USA Playboy, Flut-i-bug,

etc. 12 572 18 870 15 729

Superior USA Culver /Cadet 1 24 1 34

Swearingen Germany Merlin = = - -

See footnote(s)

at the end of the table.
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TABLE 3.5 Summary of Aircraft Registry by Manufacturer, 1967-69 — Concluded

1967 1968 1969
Country
Aircraft type Manufacturer of Model Number Number Number
manufacturer Fa Hours o Hours % Hours
Canada | — Canada £l Canada £l
Airplane — Laylorcraft USA Model B/C/D 138 9,857 153 8,933 163 8,762
Concluded Ranch Wagon 4 192 1 26 i 21l
Temco USA Swift 14 i1, 922 - - - -
Luscombe II 1 78 2 133 i 164
United Consultant Usa Twin Bee 1 173 - - 1 145
Universal UsA Globe ) 165 22 846 18 665
Vickers UK Viscount (700) 44 |1 118,308 43 | 104,023 41 77,380
Vanguard (950) 23 | 69,263 23 | 55,909 26| 31,979
WACO USA WACO 4 84 5 48 4 366
Wittmann Canada Tailwind 1 82 il 44 i 29
Helicopters Air and Space USA A &S 5 158 23 545 18 248
Bell USA Ranger/Bellarius 226 | 111,256 273 | 108,132 286 | 124,812
Iroquois 9 5,996 12 8,564 16 7,662
Jet Ranger 17 6,872 331 11,740 58 | 21,453
Boeing-Vertol USA Shawnee 1 142 1 309 1 286
Modified 2 437 2 721 2 674
Chinook 1 313 - - - -
Brantly UK Brantly 2 254 4 984 3 49
Fairchild Hiller USA Miller 9 2,845 17 3,116 8 4,201
Raven 31| 21,137 35| 19,048 35| 19,047
Hughes Usa Hughes 22 6,324 31 8,364 3s 9,026
Republic (Sud-Aviation) | France Alouette II (SE 313/8) 6 35, 522 10 4,066 15 3,952
Alouette III (SE 3160) 4 1,502 4 1,261 &4 1,400
Sikorski USA Chikasaw 15 6,752 10 3,646 12 5,125
Choctaw 2 904 2 1,261 3 1,206
Sikorski (§-61) 1 708 1 424 3 874
Sikorski (S-62) 1 222 1 205 - -
Balloons All — All - - - =
Autogyros Avian Canada Gyroplane (HG 18) 12 260 - -
Bensen USA All - - - -
Gliders All - All 124 8,924 171 | 10,565 163 | 10,154
Source: Aviation Statistics Centre Service Bulletins; Civil Aircraft Registry, MOT,
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TABLE 3.6 Accidents to Aircraft of Canadian Registry, 1960-70

Accidents by year
Type of Operation
1970 | 1969 | 1968 | 1967 | 1966 | 1965 | 1964 | 1963 | 1962 | 1961 | 1960
Commercial
Scheduled:
Domestic ..... S Vs B 2 3 1 0 il 3] 2) 2 3 1 3]
fntexnatEional .. JoW. Jlgm. /e o sxeho) 2 0 0 0 2 0 0 1L 2 i 0
Non-Scheduled: .
Domestic and contract ......... 136 128 | 105 1081 101 62 57 66 66 61 58
International ........ Woters s o P 0 0 0 0 0 7 0 1 1 2 6
Specialty:
Training ............ 00000 00 P 26 30 24 35 27 21 L2 5 9 17 23
Recreational .............. . 2l 2yl 25 22 26 24 23 153 14 19 15
OEREE & . o o eheieies o o os e RLeT ; 22 31 20 28 22 26 151 16 10 L7 26
Sub-totals (commercial) ..... 219 223 175 193 179 143 105 104 107 118 126
Non-Commercial
Flying Clubs ........ S 0ol0 o o EC 20 23 35 37 29 34 21 1,74 9 3 31
Privately owned airecraft
Reareational 5 A8 ....... . k. 194 163 156 176 144 115 2 89 126 114 129
Corporate-owned ............. =6 56 47 39 25 34 19 31 16 12 24 18
(ORE T L R 5 SR sxoneiiskone 26 37 19 30 31 25 20 17 12 18 12
Miscellaneous ..... b SO B o 15 9 39 1 5 12 18 16 5 14 14
Sub-totals (non-commercial) 1L 279 288 279 243 205 163 155 174 202 205
GRAND TOTAL ............... 530 502 463 | 473 | 422 348 268 259 281 Il 13120 [ %3351

Sources: MOT; Civil Aviation, Statistics Canada, 1960-69.

TABLE 3.7 Casualties and Fatalities Sustained in Accidents with Aircraft of Canadian Registry, 1960-70

Occurrence by year

1970 1969 | 1968 | 1967 | 1966 | 1965 | 1964 | 1963 | 1962 | 1961 | 1960

Pilots
@ilElied. o) L oL ion vl ca s o 3000 I oo 47 517 517/ 71 57 42 38 46 30 33 33
Seriously injured ......c.000000. 45 47 32 36 28 33 32 21 28 21 28

Other crew

RISl ovivavate o o Bl o By L o ariwa S 8 7 2 6 10 1 L 7 8 5 i

Seriously injured ....... 10 00 © o 6 4 i i 0 2 6 4 2 2 0
Passengers

Killed ....... SR o e e il 55 73| 103 75 38| 157 65 36 2l

Serdously tnfdured .........5.04000 35 34 Sl 39 45 31 27 24 23 19 20
Third parties

Kililed ...:.... AR b o o oot 4 i X 1 1 2 1, Ik 0 0 2
Sexiously imjured ,.y.. ..l . 2 0 2 ik 1 i 1L 0 0 It 0
Totals, killed ....,....... o okonan || 22881 T3GWLSINLSEL 1S7MET7) SR80 781 21| “103 74 57
Totals, seriously injured ..... 88 85 66 77 74 67 66 49 53 43 43
Totals, fatal accidents ....... S 64 63 84 64 48 45 48 38 37 36
Totals, all accidents ......... 530] 502)] 463} 472 422) 348 | 268 2591 12 8a81 132040 238

Sources: Civil Aviation, Statistics Canada, 1960-69; MOT.
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TABLE 3.8. Accident Statistics Per Hour Flown, 1960-70

Per hundred thousand flying hours by year
1970 1969 1968 1967 1966 1965

Type of operation:
Commercial scheduled .......... 1.0 0.7 (), 0.0 0159 .40,
Commercial non-scheduled ...... 18748 18.3 14.9 17.4 18.0 1_E8
Sub-total (commercial) se.o.. 12.8 13.4 10.6 128 13150 12.9
Elying! clabss N, ot @, et ol e 15.0 16.2 20.3 18.3 17.1 32.3
OBherspriivate om s.on s o s ¢ ok 370 33.0 32.8 33.1 32.5 29.6
Sub-total (non=-commercial) .. 388 30.4 30.5 2.7 29.3 30.0
Number killed .........ccc0cuu. 30 8.5 5.3 4.4 6re 5 7.8 V)
Number:' iniureaiiers Fore - v - o e ok 5 353 3! 2.5 352 3.4 e
Totals fatal accidents .. 252 295 2.4 385 280 27
Totals accidents ........ 19.1 18, 4 17.9 19.5 19.2 19.4

1964 1963 1962 1961 1960 [ 1l-year
average

Type of operation:
Commercial scheduled .......... Q17 1% 31 2.5 O 0.9 0.8
Commercial non-scheduled ...... 16.0 17.8 18.8 217 24,9 18.0
Sub-total (commercial) ...... 117141 12.0 S 13.6 14.3 13.0
Ediypinies clliubs®= otk O, e 500 24.0 20,2 10.1 31.5 25.3 20.4
Other: prilvates=m? hawe e Lo - g 2057 30.2 40.5 47.1 54.0 34.8
Sub-total (non-commercial) .. 27 3 28.6 815110 43.8 43.0 230 49
Number:Slcilliedi et S AR 0. 0L e )80 15.0 7.6 5.6 4.3 6
Number injured ..eeeeo..foonos. o o ¢S 3.5 3.9 8.2 35,3 384
Totals fatal accidents .... 229 3RT 2.8 2.8 2.0 28!
Totals accidents c.esceee 1728 18.4 20.8 24,1 25.0 19.8

Sources: MOT; Aviation Statistics Centre files,









The rapid growth of civil aviation in Canada after World War II placed a great strain on the
requirements for air traffic control facilities. The geographic location of Canada as an effective
control point for aircraft flying between Europe and North America necessitated adoption of sophistica-
ted equipment and techniques. Long-range planning became an accepted norm. In the late 1950's a sta-
tistical survey was set up by the Department of Transport to collect data on landings and take-offs of
aircraft at all civilian airports with an air traffic control tower. The statistics are used by the
Air Traffic Control Division of the Ministry of Transport to plan future requirements for manpower,
training and equipment.

National Trends

Air traffic control towers are manned by the Ministry of Tramsport at forty-seven airports (at
July 1971). This compares with thirty-one towers in 196l and thirty-three in 1965; some of the overall
growth in movements, therefore, can be attributed to an increased data basis. It is from the logs kept
by the controllers who record the type and identity of the aircraft, the origin or destination of every
flight made from their field, and the time and the runway used, that the data is obtained to compile
the Aircraft Movement Statistics. These statistics (Tables 4.1 - 4.5) are broken down in numerous ways
ways — by the origin and destination of the flight (domestic, transborder — that is, to or from the
United States, and other international), by the weight and type of powerplant of the aircraft, and by
the type of flight made — whether it be local (in which the plane does not leave the tower control
zone), itinerant (in which the plane enters and/or leaves the tower control zone), or simulated approach
(in which the plane makes a missed landing or a practice instrument approach).

Total movements, after a slight decrease during the period 1961-64, increased sharply from just
over two million to over four million movements between 1964-67. This jump is due largely to the
increase in local flights (generally recreational and training), and to a lesser extent to an increase
in itinerant flights (primarily commercial and business, with some recreational). Since the centennial
year, a gentle increase in all sectors has yielded a 1970 total of 4,375,000 movements. (Figure 4.1).

An examination of itinerant movements broken down by various criteria reveals an interesting
picture (Table 4.5). Itinerant movements, after a practically stationary period from 1960 to 1963,
have since doubled — from 900,000 to almost 1,900,000. An analysis by origin and destination shows
that, while international movements (including transborder) slowly but steadily increased during the
period 1964-70, domestic flights over the same period dramatically increased. Examination of break-
downs by weight-class and power-plant shows a close inter-relation between the two: a steep rise for
both piston and light aircraft over the period 1964-67, followed by one stationary year, then by two
years of very gradual growth. A similar trend is revealed when medium-weight and turboprop aircraft,
and heavy and jet aircraft, are compared. The gradual replacement of turboprop aircraft by pure jets
can be readily seen: in 1960 there were one-third as many movements by the latter as the former, but
by 1968 the numbers of movements were identical, and by 1970 the turbojet was making over fifty percent
more flights at Canadian airfields than was the turboprop. (This is primarily the result of Air
Canada's substitution of Viscounts and Vanguards by DC-9's). Finally, a breakdown by class of operation
illustrates that, while unit-toll (or major scheduled) services and private flying both rose steadily
during the decade, government flying (civil and military) fluctuated around a stable axis. Moreover,
non-scheduled commercial flying increased tremendously thereby shifting numerically from the least to
the most extensive operation.

Individual Airports

Airports in Canada can be separated into a number of categories — main and auxiliary, satellite,
remote, local, developmental, and specialized (military, heliport and seaplane base). Aircraft move-
ment figures for individual airports (Tables 4.4 - 4.5) reveal certain interactions among these cate-
gories,

Movements at main and auxiliary airports indicate that at intermational terminals, such as
Calgary, Halifax, Edmonton, Ottawa, Montreal, Quebec, Toronto, Vancouver, Victoria and Winnipeg, the
number of itinerant flights has increased consistently over the last decade with occasional fluctuations
produced by such special circumstances as Expo'67 in Montreal. Nevertheless, when local aircraft move-
ments are added to itinerant figures, a different picture emerges. For instance, total aircraft move-
ments at Winnipeg's airport fell from 181,000 in 1960 to 140,000 in 1962, increased to 270,000 in 1966,
but dropped again to 160,000 in 1970. The decrease in the first half of the decade is consistent with
the trend across the country for that period, but how can we explain the second decline in total move-
ments?

The explanation for this phenomenon which has occurred at other major centres throughout Canada
as well, can be ascribed to the increasing number of new satellite airports appearing annually:
St. Andrews, fourteen miles from Winnipeg, opened in 1967 and by 1970 was handling over 100,000 move-
ments yearly. By managing most of the area's private and small commercial flights, this airport has
permitted Winnipeg International to concentrate on large-scale airline operations. This pattern is



FIGURE 4.1
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This three-legged traffic control tower forms part of the complex air traffic control
facilities at Toronto International Airport.

MOT photo.
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duplicated by airports such as Pitt Meadows near

Vancouver, Buttonville and Toronto Island near
Malton, St. Hubert and St. Jean near Montreal,
and Springbank near Calgary. In each case,
satellite terminals have high total movements
but lower itinerant movements when compared

to the main airfields they neighbour. Thus,
the activity at an airport can only be judged
by considering the total activity in the aco-
nomic area where it is located.

The contrast between main and satel -
lite airports as defined by high itinerant and
local movement quantities respectively, is evi-
dent in the rapid expansion of total move-
ments at airports such as Oshawa and St.
Hubert, and the equally rapid decline at such
terminals as Winnipeg. The top five airports
by itinerant movements in 1970 were Toronto
(Malton), Montreal (Dorval), Vancouver,
Winnipeg and Ottawa — all prime scheduled
stops, while the most important airport ac-
cording to total movements was St. Hubert;
Buttonville and Toronto Island combined easily
to outrank Malton; and Pitt Meadows, alone,
topped Vancouver. In a 1970 analysis, Toront®
International ranked first in itinerant move-
ments, first in scheduled commercial movemants,
first in private movements, and first in si-
mulated approaches, while St. Hubert was or
top for total and 'other commercial' and lacal

(civil) flying, and Ottawa International hecaded

the list for government and military move-
ments.

Statistics are also collected from
over one hundred airports without air traffic
control towers (Table 4.2). Although some of
these, such as Whitecourt near Edmonton, would
be classified as satellite terminals, most ar
local (for community use), remote (for par-
ticularly inaccessible areas), or developmen-
tal (designed for opening up areas to eco-
nomic and scientific exploration). As is
evidenced both by the high number of new air -
ports (up sixty per cent from 1963) and tha
rate of increase in the total aircraft move-
ments (an almost four-fold jump from the 1965
figure of 400,000 movements to the 1970 total
of 1,400,000), this is a rapidly expanding
field in Canadian aviation,

Aircraft movement statistics are vaty
useful for pinpointing growth centres in avia-
tion, and for gauging the effects of past
decisions. Coupled with passenger and commo-
dity flows (which will be dealt with subse-
quently), this data establishes a firm foun-
dation for future policy and planning in
Canada's airport construction and operation
programs.

&~

FIGURE 4.2
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TABLE 4.1. Total Canadian Aircraft Movements, 1960-70, at Airports with Air Traffic Control Towers

Number by year (movements in '000)
1970 | 1969 | 1968 | 1967 |1966 | 1965 | 1964 | 1963 | 1962 | 1961 [ 1960

Itinerant movements .,.. {1,890 |1,821| 1,668 1,611 {1,320 1,114 989 929 899 899 897
Local movements ........ | 2,374 {2,381} 2,266} 2,313 {1,893 | 1,483 {1,211 }1,281}1,289 {1,435 {1,806
Simulated approaches 112 124 115 114 104 92 89 89 95 11 185

TOEANS rovercpardiors - o s (ovoms o[ 4,375 | 4,326 | 4,048 4,038 | 3,317 {2,688 | 2,289 | 2,299 |2,282 | 2,446 | 2,838
Number of airports re-

SR 98B oo A0 ckdod 47 46 42 39 28 38 33 32 32 31 26

Source: Aircraft Movements Statistics, Aviation Statistics Centre, 1960-70.

TABLE 4.2. Total Movements at Small Canadian Airports, 1964-70

Year

Number of
airports reporting

Total movements

............................................

109

98

)7

84

e

5 0o Sl

. 61

61

1,406,909

1,158,688

1,046,874

598,376

260,448

399,773

323,095

Source: Aircraft Movements Statistics, Aviation Statistics Centre, 1964-70.
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TABLE 4.3. Distribution of Itinerant Aircraft Movements,
Air Traffic Control Towers

1960-70, at Airports with

Movement by year

Category of operation
1970 1969 1968 | 1967 1966 1965 1964 1963 1962 1961 1960
('000)
By type of operation
Airline — unit-toll .. 550 524 511 475 391 356 330 319 322 335 366
Other commercial ..... 718 678 586 570 455 347 262 196 169 180 163
Private .........c0000 466 470 443 433 347 275 241 241 242 213 192
Govermment-civil ..... 47 44 43 41 315 34 27 22 21 21 16
Govermment-military .. 109 105 85 9l 93 101 129 151 144 151 160
By power plant
BRSIEOn | Mikpe . ol e, o . 1,119 | 1,111 | 1,045 | 1,034 864 730 640 600 574 576 600
NEED 8. e AR 441 363 248 197 144 106 93 96 96 95 72
Turbo-prop ........... 265 287 326 336 279 255 237 215 212 22147 210
Helicopter ........... 64 57 47 42 38 22 19 18 17 16 15
Gilsidei | ... il AN 1 2 i 2 — - - — - - -
By weight
0- 4,000 1b. 875 845 780 755 586 456 365 = =)
) Light
4,001- 9,000 " ... 245 252 216 206 183 166 152 - - D
9,001- 19,000 " ..., 74 63 5 47 46 37 40 - - N
)
19,001- 39,000 " ..,. 108 113 110 108 104 95 92 - - P Medium
)
39,001~ 79,000 " ... 164 184 229 249 199 181 187 — - P
79,001-159,000 " .,.. 307 254 185 161 126 N2 95 = - D
)
1B59: GO1-199. 000 "W 2. 1 1 2 3 3 7 2 - - D
) Heavy
199,001-314,000 " .,.. 7L 78 77 77 72 65 56 - - P
)
314,001 and over " 45 30 18 4 i - - - - P
Geographical
Eemesitic L. .. lL.... 1,684 | 1,621 | 1,484 | 1,440 | 1,182 995 880 — — — —
Transborder .......... 170 167 157 146 118 102 93 - - - -
International ........ g5 32 27 25 20 1% 16 - - - —
GRAND TOTALS ....... 1,890 (1,821 | 1,668| 1,611 | 1,320 1,114 989 929 899 899 897

Note: Columns may not total exactly due to rounding.
Source: Aircraft Movement Statistics,

MOT,

1960-70.
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TABLE 4.4. Total Aircraft Movements at Airports with Ministry of Transport Air Traffic
Control Towers, 1960-70

Airports 1960 1961 1962 1963 1964
No.
1 |l AbbolFsonialie: ool reliyoke o toh o ferstenstols o¥s - 25,445 34,157 48,832 57,838
2 BafdiemGOmeau’ . .. .0 T, 0 - ke 5 0 17,857 9,766 12,802 10,095 13,743
3 BEARAON | faxeye; ohuie » apogerere s Fare oxe arce E - - — — -
4 Butitonui$isie K.l el 83, o8 5 ole — - — - -
5) Calgary International ....... 50 147,075 132,679 171,121 142,066 140,133
6 Cantiletvillille "0 ST . o ook laltete 232,344 179,955 207,620 219,967 207,453
7 Edmonton Industrial ........e.0 225,676 162,622 146,292 141,196 142,191
8 Edmonton International ........ 1,139 17,788 19,216 20,233 24,034
9. " BORC*SE - MORR axe o« sre7s s o oo o8 oG 14,985 9,237 13, 440 17,878 27,311
10 Bine deniiciEonINTI doeve ol 2o e ol o e 20,907 22,453 21,943 24,235 29,301
11 Gander International ....... o8 24,764 29,529 29,973 3135190 30, 708
152 Halifax International ......... 12, 340 25,333 29,368 36,061 31,358
1ks) HamiSIEONMGHREY Soters ors oo c (=15 sisishelo/ale - - - - -
14 | KamloOPS ceaveesonvsosss 55200 o - - - — -
15 Thyndelr Bayl 3. evvv. & 5o o doBBo0 5 114,007 67,174 55,169 50,656 53,138
16 ESERBIRIAZe: . oreteas Rerenete fhorsisrels el 34,275 24,966 21,850 21,217 28, 404
17 LondGnl . . . . Sty 30 2006 o 56 87,953 73,166 67,847 79,778 71,722
18 | T2 Z5 Il OB GO0 00 co oo 0600080 55 51,165 47,663 38,453 41,533 46,832
19 Montreal International ........ 194,612 185,469 172,233 166,117 176,055
20 | NOTth Bay v.eeeveeeneenenenns N 53,614 53,636 26,161 44, 487 39,337
210 (FoShawak S92 ok 00800000 o - - - - -
22 | Ottawa International .......... 233,990 189,095 163,434 156,981 145,069
23 Penticton ...sceecsesocccsanans - - - - -
24 Pitt Meadows ...sveeens 0080000 - - — - -
2511 INBeREIHAEAR . 1 e . - et Le)e 2Ne eS¢ 13,279 13,853 13,911 11,869 13,397
26 Prince GEOrge ..eesscess _— L 12,778 21,809 15, 440 14,326 19,639
27 POnEbEe W . Bl ... SO 98, 790 84,146 89,529 80,154 88,599
28 REPAING 5Ll ieie oo o o -l opalfinalagel ol o 80,861 79,538 67,287 72,208 66,189
29 SAIMERVORRS " ecs o ore) ororeletelolopeneior sheke 55,620 (B (B 33,559 37,433 31,677
30 S, VANdmEEWS & . . . 0o e . B sherelelele - - = - -
81 St. HUBBBE .. .iscisiecie « o osione s sisie - - — - —
82 St JEeaR) |« sin oo e ool s iReTeare 50 - - — — =
38 SEBNOREMNS, < Sareafatomered o okilshe e¥e e 13,685 19,803 21,670 18,555 S GRill
34 Saskiatoon . .t Waieiensis o inkel? o oeke o 137,569 110,93 100,852 42,950 47,547
35 Sault Ste. Marie .ciivosesimens - - - - -
36 Sept=11e8 ..o o0 oo omanacecesenas 28,265 24,048 22,500 24,700 24,721
37 Springbank . .eseeiee e simeseseinials - — - - —
381 [ FSHEREY Wilerei? cxeid & HFo o lels oo o o o) lefel e 17,185 16,326 12,308 9,117 B278
39 | Toronto International ......... 140, 208 106,753 116,218 114,734 120,566
GomIR TonontEoEsliandy . . . .. 4 s sx + ofse 182,979 2il%2, 759 189, 001 186,601 191,749
41 | Vancouver International ....... 203,336 160,953 157,828 141,524 87,036
42 | Victoria International ........ 151,454 87,557 72,888 73,945 78,986
43 | Wabush ....ccvvevevccnnsncssses - - - - -
44 | Waterloo-Wellington .....eoeevee - - - - -
45| WhEsCEROEER, o Was & cc o bl oe o FoTee Jolsie 13,849 13, 466 1:2,18122 14,045 12,069
O I WERNGSONI. s O 5 agers san sifererspeisrels 40, 548 38,905 39,154 38,269 58,918
47 | Winnipeg International ........ 180,964 157,807 140,073 166,032 166,617
48 e LU B o B i) 0 0 o 6 o0 ol © 5 2,838,073 2,445,705 2,282,119 2,299,385 2,288,504
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TABLE 4.4. Total Aircraft Movements at Airports with Ministry of Transport Air Traffic
Control Towers, 1960-70
1965 1966 1967 1968 1969 1970
No.
80,689 154,392 170,575 159,324 107,486 110, 704 1
16,655 23,852 15,141 15,743 23,889 27,513 2
36,130 48,587 50, 260 57,751 58,212 50, 291 5
- - 157,028 170, 701 212,031 192,320 4
163,276 206,088 233,024 231,423 218,737 198,815 5
295,404 329,890 326,916 313,307 126,859 9,611 6
166,831 190,272 184,250 202,178 202,027 184,462 7
26,280 29,272 37,265 40,336 50,991 58,797 8
41,777 30,951 34,950 24,303 25,587 19,16 9
46,634 47,952 30,865 25,352 50, 957 44,078 | 10
37 10711 32,608 62,087 52,972 26,071 63,036 | 11
46,528 59,182 74,606 98,660 65,614 71,336 | 12
91,019 137,402 154,682 141,538 117,918 171,049 | 13
19, 244 23,985 34,609 Si/es i it 51,970 48,890 | 14
66,229 91,622 89,602 93,628 495726 46,129 § 15
24,258 43,956 56,880 53,286 51, 232 43,730 | 16
66,902 92,425 102,347 109, 709 115,841 104,205 | 17
61,832 96,539 92,143 95,247 94,476 89,883 | 18
211,115 237,947 259,344 256,803 257,708 250,915 | 19
23,936 25,216 41,404 43,157 48,250 66,027 | 20
— 61,818 68,401 65,338 11,644 91,828 | 21
167,784 183,288 196,805 193,823 199,898 201,266 | 22
12,420 20,450 25,254 37,447 14,380 37,109 | 23
79,460 153,455 181 252 156,517 142,940 155,886 | 24
19,427 14,634 18, 206 18,865 16,742 18,261 | 25
28,127 3377 5 121 49,701 54,314 39,572 38,332 | 26
99,431 111,580 132,980 113, 262 128,378 109,676 | 27
66,298 56182 82,828 105,926 98,740 86,804 | 28
29,937 34,228 839,375 60,875 36,443 23,815 | 29
94176 29,623 40,379 46,517 102,865 119,073 | 30
- = - 22,142 289,718 Silig, Sil2F [ Kl
- - 22,474 8,640 13,427 29,948 | 32
14,915 8,595 10, 301 11,126 14,073 29,854 | 33
67,545 97,534 105,744 105,616 95,101 69,213 | 34
- — - - - - |35
24,161 35,745 38,822 34,223 33,484 31,234 | 36
— - - - 7,651 68,387 | 37
10,956 9,444 10, 228 12,413 10,429 13,652 | 38
139,278 174,288 201,785 200,864 210,708 220,996 | 39
210,662 228,252 240,339 214,709 209,181 190,370 | 40
99,456 132,773 158,653 152,642 169,602 149,521 } 41
76, 866 125,109 150,262 119,439 115,651 107,686 | 42
- - - 10,773 9,440 110, 2 151NINGSS
76,498 127,981 160,665 92,606 39,756 80,741 | 44
14,863 21,781 28, 246 34,261 58,901 71,454 | 45
49,823 63,707 62,087 59,607 76,1385 77,304 | 46
198,317 269,555 259,534 237,600 179,932 158,358 | 47
2,688,239 3,316, 740 4,037,749 4,048, 224 4,325,568 4,375,369 | 48

Source: Aircraft Movement Statistics, Aviation Statistics Centre, 1960-70.




TABLE 4.5. Itinerant Aircraft Movements at Airports with MOT Towers, 1960-70
Itinerant movements
Airports
1960 1961 1962 1963 1964

No,

1 Abbotsford ....00.i0ann. 800 0 0000000 O - 4,820 7,422 125102 18,864
2 Baie Comeau .......cs00. ——t ! 12,910 8,388 8,341 8,012 10, 248
) Brandon ..« Jerl. o e = o o o - - = = =
4 ButEani-lle 5% & .8 oo oemes o s opens stereressfs - = = = F
5) Calgary International ...........000 46,841 49,823 SHLSIIS 57,674 59,012
6 | Cartierville .vveeeeeonenes b Stk d 32,384 36,182 39,235 44,277 51,489
7 | Edmonton Industrial ...... oo GG 57,796 45, 650 46,810 49,489 49,483
8 | Edmonton International ....... N 1,085 14, 662 14,560 14,262 14, 769
9 Il EonE ISIEN Johnll v M .o.oov. Mool £ 230000 5,507 6,078 7,055 8,420 11,800
10 { Fredericton ....... Y- Wogewes 3B % do o ) 8,311 13,856 11, 954 11,969 15, 246
11 | Gander International ..........ce... 21,696 23,225 20,595 19,419 18,976
12 | Halifax International .....e.c000000 7,441 15,938 17,985 19,454 20,884
13 | Hamilton City ..... 05 d00 ©00006 400000 = = = T =
14 | Kamloops ceeevenerraconnes o) X a3 = - = = =
j 15, Lakehead/Thunder Bay ...eeeseavecsns 17,491 1640517 16,757 17,061 17,619
161 | iciEhbeitdge B0k A e P e 9,656 9,217 8,662 8,822 10,071
1570 (IR AOnN . s L e FeXeYe S Woksksio o TLTeroTolele 15, 666 18,118 23,655 27,684 25,579
S MIBMTNGIEGIL oxepe 1o foToke Teletsnore <x¥oxe o o] Rene oL 19,439 20,319 19,773 19,695 20,294
19 | Montreal International .......cc004. 87,104 84,364 82,541 80,821 95,186
200 || T gl EN T G e o b 0 0000 5000 00066 50000 3 22,744 21,540 125502 19,009 17,118
28 OElawar=re o f o sprererers “is1e eexars epers o o¥eio- = = = = =
22 Ottawa International .........coeese 60,035 55,515 58,469 61,555 57,538
23 BeniGlicRon e[ e Bl 15 W« o o ol o Syt 3 = = = - —
24 PIlGE Meadows Bi. ofeas o ades P ert bl . kel = = = = =
25 Boglt: IHardy &Mk oI, - RN 5 S S B 13, 000 13,667 13,642 11, 614 12,938
26 | Prince GeOorge .esevcecenee . GEb oG o o 3,914 5,726 5,104 6,162 9,506
27, || "QEebec oo e - 05 - § ool SHETG 0 6%) © 0 30 00 1.9 GINT 20,925 22,240 24,720 3513 728
I (R s L N O B e O 00 0.0 26,751 27,828 28] i1 29,457 28, 768
PO S, N@hnt" Ve % ... oline oo WY NSAERA, . S 153VAl3 14,372 14, 644 14,800 16,190
30 “iEn AAe) EEE6 000 o oo BB P 6b BB 0o 6 oo — =2 = = =5
Sl SINHUDERE g Mk % oo 51 orerett? . o o FelTerele — = = - —
i) SiteW Jean, . MW, .. 5 ol AR, R 5O - = i = =
BE M SN YORTE e e B e sioxe o8 o, Segell o) elisze 7,828 10,006 8,968 8,813 7,064
B4, Y| [SASICHCOON we o SoIW + oTolereXe s funsie s e oo [f)e"s & 29,457 285, 122 24,854 17,866 18,180
85 SaulitiiSite,. Maiie ... «.c oo s oge dhsfensle o 0 = = = = -
il 11 =2 SITIEE PRk Go ¢ 70 oPItabnno 75 dcka 8 5 15,836 14,131 13,172 135787 13,621
237 S P ISR IC e dots Sl < «7o0s 515 - oTi TRT Bl — == = = =
38 R N A - SRR B - o 5o 5 8, 654 8,816 8,195 7, 645 7,156
39 JMEcronte ITNEeBNAEIONAlL! . otk Bk o le 95,388 91, 764 89,376 86,012 89, 205
40 gl MoxonEe TWShandl W b 5o iRk kel 56,719 44,363 36,563 35,448 36,838
41 | Vancouver International ....ceveeeae 59, 6dl 60,251 61753287 72,881 73, 763
42 | Victoria International .....ee0eeece 32 s 29,795 818295 30, 694 31,228
[G) | IWE oy 6] o I A B S R e 1 R - .0 8 - — = = =
44 | Waterloo-Wellington .eeveerocessanse = = = — =
45" NRNhATEREIS e 5=t ok renoal i s AT, | o) i 7,104 7,463 8,265 8,314 8,039
46, M T SRR e s - (o sreleralal P N 1o 5, s & 88000 9, 704 11,470 1552188 16,034 17,872
47 | Winnipeg International RIS ob oA 69,186 66,213 61, 740 64,763 68, 724
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TABLE 4.5. Itinerant Aircraft Movements at Airports with MOT Towers, 1960-70
Itinerant movements
1965 1966 1967 1968 1969 1970

No.
25,380 43,572 51,829 49,372 40,339 41,193 I
10,176 11,367 11, 632 11,488 11,554 17,476 2
6,008 5,918 4,729 8,297 17,360 15,328 3
— - 34,450 22,506 20,188 35,898 4
66, 948 62,588 57,197 64, 849 70,060 73,456 5
73,170 95, 540 98,064 91,527 43,515 4,893 6
59, 464 68, 942 755521 82,652 86,388 81,416 7
15,524 17,206 20, 250 21,929 23,538 26,737 8
16,053 16,147 19,067 15,637 16,510 13,673 9
17,879 17,730 117/ 811020 16,755 23,713 24,964 | 10
18, 654 157, 988 228 WIS 20.,.907%; 25,854 25256
28,982 30, 627 34,260 34,871 36,566 37,640 | 12
686 903 4,759 9,009 27,437 39 521 SIS
5,730 7,234 12,410 19, 613 26,686 27,751 | 14
19,520 22,087 23, 622 27,501 21,968 19,529 | 15
8,434 14,873 20,166 18,054 17,452 155335 1I8l6
24,708 31,588 37,455 37, 654 42,820 38, 3520117
22,785 29,324 29,841 30,330 28,020 28,098 | 18
107,255 125, 756 151,502 140,511 148,027 152,342 | 19
12,470 14,061 17,260 17,008 20, 674 27,786 | 20
= 3,850 4,876 6, 188 7,110 258185 2]
62,845 76,121 82,705 87,359 93,19 89,169 | 22
6,304 7,003 7,208 8, 467 11,551 16,994 | 23
6,837 14,885 48,328 56,451 52,995 48,477 | 24
13,969 13, 669 15, 944 15,987 14, 499 12,698 | 25
12,826 14,793 20,403 21,500 20,751 19,111 | 26
40,291 43,222 46,918 48,851 52,032 55,014 | 27
29,098 32,494 33,810 36,957 36,061 33,088 | 28
1¥a,:335 17,5017 17,813 23,71 18, 480 16,284 | 29
208 182 8,087 10, 215 18,566 22,193 | 30
- = = 5,459 74,936 86,569 | 31
- = 11,074 4,310 8)3 e 9,878 | 32
7,836 7,326 8, 288 8, 544 9,473 12,166 | 33
19,934 21351981 31,276 34,103 35,063 31,284 | 34
= - = = - 8,436 | 35
13,555 16, 647 19, 590 21, 664 24,650 22,689 | 36
= = = - 155258 12,000 | 37
8,413 7,754 7,919 8,836 7,982 9,367 | 38
99, 958 119,493 141,477 153,336 165,426 176,611 | 39
42,315 49,762 53, 760 59,406 61,532 54,143 | 40
84,879 106, 930 124, 748 129, 730 142,120 132,606 | 41
31,565 43,906 53,637 49, 701 51,787 50,935 | 42
= = - 5,850 6,676 8,025 | 43
= - 2,614 2,661 14,552 27,677 | 44
9,469 12,440 15, 607 18,703 20,830 23,149 { 45
18,030 21,406 23,847 22,735 23,063 25,602 | 46
74,787 96, 619 106, 776 109, 268 114,161 117,949 | 47

Source: Aircraft Movement Statistics, Aviation Statistics Center.













The analysis of passenger and cargo flows through and between airports is the second major
statistical source for air terminal planning, and a major factor in determining the allocation of
routes among airlines. Figures are compiled through surveys of the eight largest Canadian and
approximately thirty foreign airlines licensed to service Canada, These surveys can be divided into
two sections — airport activity measuring the flow of passengers, cargo, and mail at individual air
terminals; and passenger origin and destination (O and D) depicting the community of interest of
travellers between cities, either domestic (totally within Canada), or between Canada and the United
States. International O and D involving travel on the scheduled services of Canadian airlines is
not published, although international charter statistics are available.

Due to the nature of the skein of paths formed by all the individual passenger and cargo move-
ments, careful definition of what constitutes airport activity and O and D is necessary. Before using
the Tables relevant to this chapter, readers should consult the glossary for such terms as enplaned,
deplaned, arriving, departing, directional origin and destination (DOD), and ticket origin and destina-
tion (TOD).

Airport Activity

Figure 5.1 and Table 5.1 indicate that the passenger flow at major Canadian airports has
expanded rapidly during the last decade, with growth rates of up to 30 percent per year at certain
terminals during the years 1966 to 1970. This growth can be attributed to numerous factors. The
savings of travel time inherent in jet journeys exceeding three hundred miles in length is a prime cause
of the upsurge. Modern innovations — baggage carousels, moving passenger sidewalks (Montreal), and
modular passenger/cargo facilities (Toronto) — have greatly increased airport efficiency, while the
well-publicized technical improvements in aircraft — pressurized cabins, higher speeds, stronger and
lighter materials, larger size — have enhanced the public image of commercial aviation in terms of
safety, glamour, and comfort, The result? — a more air-minded and air-travelling public. Moreover,
flying has become the forté of the time-conscious businessman, and a substantial portion of all business
trips are today made by air. And finally, the rising income level of Canadians, coupled with a growth
in special fares such as charter, senior citizen, group and standby, have lowered average world fares
measured in uninflated dollars in the postwar years.

Until recently, most airlines had set their domestic fares according to a system whereby charges
were less per mile for routes with a heavy traffic density than for those less frequently travelled.
However, certain carriers have introduced a new flat scale schedule of $10 plus 5.7 cents per mile for
all routes., Generally, fares in the Prairies and the Maritimes have been reduced, but those in the
central provinces raised, and the net increase of the fare charge has been approximately five percent
overall (Table 5.2).

As previously noted, international fares are usually negotiated and agreed on by the member
airlinas of IATA, Since the last round of fares was set for the North Atlantic route in 1964, numerous
special rates, increased aircraft operating efficiency, including the reduction of the number of seating
classes, and the popularity of European vacationing, have extended the interest and profitability of
these flights. However, scheduled services have felt the pressure of the lower-priced charter opera-
tions, and rate-cutting proposals are now being considered for increasing the scheduled airlines' share
af tha North Atlantic market.

Cargo activity (Table 5.3) has expanded even more rapidly than passenger traffic — annual growth
nf 20 to 25 percent is common for the top airports. Airline companies are now financially able to offer
#ll-cargo scheduled services where before they flew only contract or mixed passenger-cargo operations.,
Monetheless, in spite of frequent ability to lower '"total distribution' costs, air cargo still contri-
butes less than one percent of all the goods movements in Canada. This is due in part to the obstacles
to the widespread use of such service: notably the high unit cost necessitated by the small quantities,
the high price of containerization (which, however, lowers the damage rate involved in stowage, and
allows standardization of transit facilities and equipment), the difficulties of ground transportation
to and from airports, and to the fact that, despite the higher speed of delivery, most companies do
not yet regard air cargo as a 'normal’' mode for shipping their goods. Cargo flown is usually restricted
to items of high value-density or perishability such as drugs, poultry, cut flowers, and gemstone,
among others, or to situations where rapid delivery over long distances is vital and where, as in the
Canadian north, inaccessibility necessitates air transportation,

With reference to individual airports, 1970 scheduled service rankings for the leading terminals
bw pass@cnger and cargo flows correspond closely to each other — Montreal's Dorval (2.5 million passen-
ga@rs, 210 thousand tons of cargo), Toronto's Malton (three million passengers, 190 thousand tons of
carpo), Vancouver (1.25 million passengers, ten thousand ton of cargo), Winnipeg (800 thousand passen-
gers, 38 thousand tons of cargo), and Calgary (800 thousand passengers, 17 thousand tons to cargo).
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The growth rates, in terms of passenger activity, from 1963 to 1970, show that all the leading
25 airports except Moncton have expanded at rates ranging from 50 to 300 percent. For the top airports
taken together, the flow has doubled or tripled yielding an average annual growth rate of nine to 18
percent. Particularly noticeable is the surge in passenger traffic through western terminals — of the
twelve airports with the most recent five-year average annual growth rates of ten percent or more, only
three are situated east of the Lakehead. Furthermore, the three most rapidly expanding airfields in
Canada are Thunder Bay, Saskatoon, and Edmonton Industrial.

Cargo growth patterns are somewhat more variable. While the five leading air terminals sus-
tained growth rates of 19 to 24 percent, most other airports display lower figures. Negative growth
rates at three of the top twenty-five airfields reflect the fluctuating nature of air cargo services
in developing areas (Windsor's —.7 figures is attributed to the abnormal increase in the base year
1966), while generally higher figures reflect the more rapid overall growth of cargo over passenger
transport. Finally, the growing need for flying supplies into the far north is reflected in the posi-
tions and growth rates of the relatively small cities of Yellowknife, Inuvik, and Frobisher in the
Northwest Territories.

Passenger Origin and Destination

While airport statistics record the total passenger flow through an airport including stopovers
and connecting passengers, (TOD) Ticket Origin and Destination figures measure the number of passengers
who actually commence their journeys at a given airport, thereby facilitating the airport planner in
estimating the air-travelling population of the geographical area, or air hub.

Examination of Table 5.4 shows that ticket originations average approximately one-third to one-
half of passenger departures at the ten leading airports. Toronto assumes first place with 22.9 per-
cent of total originations, and is followed by Montreal (15.3 percent), Vancouver (9.7 percent),
Calgary (6.1 percent), Edmonton (5.9 percent), and Winnipeg (5.0 percent), of a 1970 total TOD figure
of 5,320,741. In general, the top few terminals which serve as focal points for connecting passengers,
and entry/departure centers for international passengers, show slower growths for TOD than for total
passenger flows. Other airports, on the other hand, indicate the reverse trend, as well as their
increasingly important positions as passenger sources, and as sources of transfer passenger for the
larger air terminals. Notable as well are such airports as Victoria, St. John's, Windsor, London,
and Sept-Isles, whose considerably higher ranking on the TOD over the total-flow scale indicates their
comparatively minor role as transfer points, This is due to their geographical location on the con-
tinent and to their relationship with larger urban centers,

Data compiled on route traffic densities (Table 5.5, 5.6, and Figure 5.2), indicate that the
heaviest linkages in Canada — Toronto/Montreal, Toronto/Ottawa, and Calgary/Edmonton — account for over
one million passengers per year, totalled for both directions., This figure has more than doubled since
1960. For most of the other routes ranked, the increase has been threefold or more, with the exceptions
of Victoria/Vancouver, Toronto/Windsor, and Montreal/Quebec. These shuttle-runs are affected by the
higher cost per mile of flying short routes with the new jet aircraft, and the improvements in surface
transportation, The Tables also emphasize the role of certain terminals as distribution points for
passengers — in the 1970 ranking of twenty-five pairs, Toronto (approximately two million passengers)
appears eleven times, Vancouver (900 thousand passengers) eight times, Montreal (over ome million pas-
sengers) seven times, Calgary (more than 500 thousand passengers) and Winnipeg (almost 400 thousand
passengers) four times each, and finally, Edmonton (450 thousand passengers) three times, Many of the
routes represent short shuttle runs between these centers and other airports — Toronto to Thunder Bay,
Windsor, Sault Ste Marie, and Sudbury; Montreal to Quebec; Vancouver to Victoria, Kelowna, and Prince
George — or between the centers of Edmonton/Calgary, Winnipeg/Toronto, Toronto/Ottawa/Montreal and
Montreal /Halifax., Other linkages represent the segments of the transcontinental services — Vancouver/
Calgary/Winnipeg/Toronto/Montreal,

Canada-United States' O and D figures show the heaviest densities to lie between New York City
and Toronto/Montreal — a figure of approximately one million passengers in 1969. Once again, Toronto
maintains the dominant position with eleven of the top twenty-five pairs, followed by Montreal with
seven, and Vancouver with five. The favourite American partners include California (Los Angeles and
San Francisco) with five, Florida (Tampa and Miami) and Boston with three each, and Chicago,
Philadelphia, and Washington/Baltimore with two each, in addition to New York.

The 1970 movement of international passengers into and out of Canada is depicted in Table 5,7.
Of the total of six million passengers entering or leaving Canada by air, over two-thirds crossed the
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Canada/United States' border; and of the remaining one-third, more than 66 percent were going to Europe,
the remainder departing to or leaving from Central and South America, Asia, Africa, or the Pacific
Islands. It is interesting to note that in all cases more persons entered into than departed from
Canada. Some remained in the country while others crossed into the United States or journeyed to other
countries by land or water transport.

Origin/destination detail is not available for passengers travelling on scheduled services
to and from foreign countries other than the United States. However, information is published on the
15 percent of international passengers who flew on charter flights in 1970. These travellers accounted
for over 30 percent of the total Canada/European journeys, flew approximately three percent of the
Canada/United States trips, and captured about 20 percent of the air markets involving other world areas.
The statistics involved will, therefore, be weighted somewhat more in favour of European flights than
is true for all international services, but they will serve to indicate the degree of interest and
range.

Table 5.8 ranks seven Canadian airports by international charter passengers flown into and out
of these terminals. Toronto shows approximately 450 thousand persons in 1970 or 50 percent of the
total, leading Vancouver with 125 thousand passengers — just under ten percent, and Montreal with
90 thousand persons — just over ten percent. Only one of the seven leading airports makes this ranking
very different from any of the others mentioned previously — Windsor, as Canada's southern-most major
airport, is the departure point for many of the popular Caribbean charters.

Table 5.9 indicates the heaviest-density routes for international charters. The predominance
of European charter origins and destinations is evident: only two out of the seventeen city pairs —
Vancouver /Tokyo and Toronto/Tokyo — are from or to Asia, even in the year of Osaka's Expo '70; another
two — Windsor/Freeport and Toronto/Bridgetown — involve the Caribbean:; but over two-thirds are European
links, and none are from or to Africa, Australia, South America, or the Pacific Islands. Points in
the United Kingdom dominate the top seventeen pairs, with 300 thousand of the world total of 850 thousand
passengers travelling to or from Manchester, London, or Glasgow. Amsterdam is second with 80 thousand
passengers, followed by Paris, Rome, and Frankfurt.

Table 5.10 shows some of the leading air carriers in international charter service. In terms
of passengers, the largest operator — foreign or domestic — is the Edmonton centered Wardair operation.
This company evolved in 1952 from Max Ward's Polaris Charter Company which, since 1946, had been sup-
plying and transporting for mining firms in the Northwest Territories. Today it continues these bush
operations in addition to charter services throughout Canada and the world. Its fleet includes Boeing
707's and 727's Bristol 170 freighters, and De Havilland Otter and Twin-Otter aircraft (Table 6.7).

Second to Wardair as far as international charter passengers and revenue is concerned, but first
in international charter, air cargo and overall commercial operations, is Air Canada, followed by
Pacific Western, CP Air, and the remaining regional carriers. Although foreign-based charter operators
do not fly as many passengers or as much cargo as do Canadian-based firms, airlines such as BOAC, KLM,
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