THE DEVELOPMENT OF AIR TRANSPORT

By Peter W. Brooks

During the sixty years since the first practical aeroplane flew in 1905, aviation has
developed almost entirely as a result of large-scale government defence expenditure
in every industrialised country of the world. Defence budgets have paid for prac-
tically all air development, because the great bulk of aviation activity has been in
the military field, in which spending by governments has historically always been on
a lavish scale. Nevertheless, from the end of the First World War an important by-
product of military aviation began to evolve. This was civil air transport, which,
after a slow start up to the Second World War, has since progressively emerged as
the most important form of long-distance passenger transport, gradually taking over
from existing methods by sea and rail. At the same time, it is now beginning to
penetrate, to a significant extent, the medium and even short-haul scheduled pass-
enger travel market and is increasingly carrying certain classes of (particularly high-
value) freight over similar stage lengths. A large part of the world’s mail also is now
carried by air. As a result of these developments, the airlines have become a major
world industry, and their total turnover, already exceeding /3,000 million per
annum, continues to increase by about ten per cent every year. Some 200 companies
(of which about half operate internationally) fly the world’s scheduled air routes.

Perhaps the most remarkable feature of this development has been that it has
resulted from an undiscriminating, and indeed almost naive, belief amongst a rela-
tively small band of enthusiasts in the possibilities of the new form of transport. In
its early years, unlike other forms of transport in their pioneering stages, air transport
was completely uneconomic and appeared to offer no prospects of carrying either
passengers or freight at rates competitive with existing forms of transport. Even mail
could be carried profitably only at much above surface rates, although, in this case,
there seemed at first some prospect of justifying the higher costs by substantial time
savings. In the event, however, mail proved incapable by itself of supporting a viable
development of air transport paid for at rates which could be covered by acceptable
postal charges. Mail has been important to air transport development, but only as
an adjunct to passenger traffic. Other forms of transport have drawn most of their
revenue from freight, but passengers soon became, and have remained, the chief
source of airline revenue.

THE FIRST DECADE (1919-30)

During the first ten years after the start of practical air transport in 1919, technical
knowledge held out no possibility or even distant prospect of economic, safe and
reliable large-scale scheduled operations. Efficient operators during the first part of
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that period could cover only between ten and twenty per cent of their costs at rev-
enue rates which would attract an expanding share of the travel market from existing
surface carriers. At the time, aircraft were so unsafe and unreliable and were so
limited in their operations by unfavourable weather that they were incapable of
competing with surface transport, except in a few special cases which were nothing
like numerous enough to support the commercial growth of a new industry. During
this period many of the first promoters of the industry, and even some of its economists,
prophesied profitable and adequately safe operationsin the then not-too-distant future.
We can see now, however, that these claims were unjustified at the time with the
equipment and techniques available during that first decade or, indeed, even with
those then known to be in prospect for the future. Only an overweening enthusiasm
and almost instinctive faith on the part of its protagonists provided the incentive to
persevere. Governments made available the essential financial support, partly for
defence and prestige reasons and to earn foreign exchange and partly because they
were persuaded by the claims of the enthusiasts of the prospects of eventual profit-
ability.

The equipment used during the first decade of air transport was adapted from the
military aircraft of the First World War, which themselves had evolved directly from
the first aeroplanes of the pioneer era. The tail-first wood/wire/fabric Wright biplane
of 1903-05, which first demonstrated practical flight, survived as a never-popular
configuration only until about 1910. From 1907-08 the pusher tailed-biplane and
then, more especially, the tractor monoplane and tractor biplane, still employing the
Wrights’ type of wood/wire/fabric construction, emerged as the standard aeroplane
types which were to be used throughout the First World War.

The majority of the pioneer aeroplanes were small, single-engine, one- or two-seat
vehicles weighing 750-1,500 1b., loaded and powered with crude piston engines
(initially adapted from motor-car practice) developing between 25 and 100 horse
power. At first, operating speeds were of the order of 40 m.p.h. and maximum flight
endurance two to three hours. By 1914 maximum power had increased to 150/200
h.p. and operating speeds to 55/70 m.p.h. By the end of the war the aeroplanes in
use, although the majority were still basically similar in design to the pioneer types,
had much higher performance, load-carrying ability and reliability, mainly because
of better engines (now of up to about 400 h.p.) and because large-scale production
and operation had provided a broad foundation of experience on which to base more
efficient design and manufacture. Cruising speeds had reached 8o/100 m.p.h. To
enable greater loads to be carried there had, by then, also been substantial increases
in size in some types, with multiple power units often providing the higher total
power required for these larger machines. However, even the largest aircraft still had
configurations and structures similar to those of their smaller predecessors.

The larger military aeroplanes available in 1919 were, not unnaturally, those best
adaptable to civil transport purposes. The first airliners were therefore, in most cases,
single or twin-engine bombers crudely modified to accommodate additional pass-
enger seats. In due course new civil designs were produced to replace the first mili-
tary adaptations, but these were all straightforward extrapolations employing the
same basic design techniques. The pattern of adhering closely in all civil aircraft
design to lines of development already paid for by military expenditure was estab-
lished at this time and has been maintained ever since. The reasons are clear. Since
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the overwhelming bulk of aeronautical research and development was undertaken
either directly or indirectly for military purposes any other course was, and has con-
tinued to be, economically out of the question.

Although the majority of airliners in the 1920s were wood/wire/fabric biplanes,
a few — particularly towards the end of the period — had metal framework structures
of a type first used on a limited scale during the First World War. Some also were
externally-braced monoplanes employing this form of structure. A few others incor-
porated wooden monocoque! fuselages of a type which had been employed quite
extensively, particularly by the Germans, during the war. However, the most im-
portant exceptions to the still predominant “stick-and-string” biplanes during this
period were the corrugated-skin light-alloy low-wing cantilever monoplanes of
Junkers, and the Fokker high-wing monoplanes with plywood-skinned wings and
fabric-covered welded steel tube fuselages. The Junkers and Fokker configurations
and types of structure had been first used for military aircraft in Germany during
the war. The Ford Tri-Motor high-wing monoplane, which employed a Junkers-
type structure of Fokker configuration, played an important part in airline develop-
ment in the United States in the later 1920s.

Although most of the first airliners were single-engined, some had two engines,
even though they lacked any real advantage in safety or reliability because they
were all incapable of continued sustained flight after failure of one engine. This was
then a not infrequent occurrence because of the still poor reliability of engines.
Indeed, the increased chance of engine failure with the twin-engine types probably
more than counterbalanced their greater chances of pulling off safe forced landings.

Three important developments during the mid 1920s were:

(1) The general consolidation — mainly in Europe and as a result of government
intervention as a condition of subsidy — of the first small operations into larger
units with more substantial resources and greater stability of organisation. At
the same time, the various practical problems of airline operation were gradually
explored and the first effective techniques established for dealing with them.

(2) The progressive adoption of three-engine aircraft capable of sustained
flight after failure of an engine. This was coupled with the development, par-
ticularly in Britain and the United States, of air-cooled radial engines of greatly
improved reliability and durability and their general adoption by the airlines.
Largely as a result of this, engine overhaul lives were increased from 150-200
hours or even less in the early days to 400-500 hours by the early 1930s.

(3) The introduction of radio communication (both W/T and R/T) and its
use, in primitive direction-finding form, as a navigational aid. Europe was well
ahead of the United States in these developments. However, almost all airline
flying during this period continued to be confined to contact-flying conditions
in daylight. Although crude blind flying instruments had been developed during
the First World War, their proper use was outside the experience of the average
airline pilot. Map-reading remained the primary method of finding the way.
In the United States, where a government-run Post Office air mail service
had been started in 1918 and continued to be by far the most important sched-

IMonocoque: a rounded shell form of construction in which the outer skin is an essential part of
the structure.
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uled flying for the next nine years, more progress was made in bad-weather
flying than elsewhere. Night flying also started to be adopted there from 1924,
many years ahead of other countries: elsewhere carriage of passengers was
nearly always the main pre-occupation and tended to delay such developments.

During the first decade of air transport the main area of development was in
Europe: Britain, France and Germany each had several small airlines as early as
1919. These small pioneer companies, and others formed subsequently, were to be
progressively amalgamated during the 1920s until they formed national flag carriers:
Imperial Airways (in 1924), Lufthansa (in 1926) and Air France (in 1933). In the
early 1920s most other European countries also formed their own airlines, until by
the end of the decade the continent was covered with a comprehensive network of
government-subsidised air services.

The next most significant area of development was the United States. This was in
spite of the fact that, after pioneering the first practical aeroplanes in the early years
of the century, the Americans remained largely outside the main stream of aero-
nautical development until the late 1920s. Initial air transport operations in Amer-
ica, however, followed a quite different pattern from that in Europe. The Post Office
air mail service, started in 1918, concentrated on a trans-continental mail-only
service, using converted military single-engine biplanes — British-designed D.H.4s.
This operation was maintained until 1927, but from 1926 subsidised private con-
tractors were brought in to extend and then take over the original network. From
an early stage these private contractors carried passengers as well as the heavily
subsidised mail; but a major part of the passenger traffic was carried initially, at a
heavy loss, by carriers without mail contracts. This traffic soon began to grow rapidly
so that, from having no significant scheduled passenger air traffic in 1926, in 1929 the
American airlines were carrying a third more passengers than the next busiest air
transport nation (Germany). By 1930 the U.S. airlines were carrying as many pass-
engers as the rest of the world taken together — and approximately that ratio was
maintained up to the outbreak of the Second World War.

Outside Europe and the United States, air transport development in the 1920s
occurred chiefly in:

(1) Central and South America, as a result of the extension of the American
Pan American Airways network into these areas and of similar operations by
the French and Germans. Locally organised airlines were also formed in several
of these regions, often sponsored by German or French interests.

(2) The Middle East, Africa and southern Asia, mainly because of the pro-
gressive extension of European overseas routes into and through these areas.
A notable early regional operation in Africa was started by the Belgians in the
Congo in 1920. Similarly, the Germans started operations in Persia in 1925.

(3) Australia and New Guinea. Three separate government-subsidised air-
lines had opened networks in Australia by 1925. In New Guinea in 1927 a
remarkable unsubsidised airline was formed which operated successfully for
many years, carrying mainly freight to the mining areas in the inaccessible
interior.

(4) Canada, where seasonal scheduled operations into the North-lands sup-
plemented the bush fliers who, on a charter basis, played the major part in
opening up these undeveloped territories.
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(5) The Far East. In Japan airline operations developed after 1922. In the
Dutch East Indies (now Indonesia) the Dutch built up a highly efficient regional
network from 1928, which was linked to Holland by the KLM Far East service
in 1931.

By the end of its first decade, thanks to almost universal government subsidies, air
transport was firmly established over most of the great land masses of the world.
Russian growth had so far been confined mainly to Europe, but by the late 1920s
the U.S.S.R. also was beginning to establish the elements of an extensive network
in Asia. China had, as yet, seen only tentative services. By 1930 the airlines in Europe
were on average covering about 25 per cent of their costs from revenue; in the United
States the figure was probably somewhat higher, at about go per cent. A few of the
commercially more successful airlines in America and Europe were, however, by
this date covering as much as 50 to 60 per cent of their costs. This was probably close
to the best which could be achieved with the primitive equipment and operating
techniques then available.

THE FIRST “MODERN-TYPE” MONOPLANES (1930-40)

Work in Germany during the First World War, notably by Rohrbach, had pioneered
the first stressed-skin cantilever aeroplanes in light alloy. This development was car-
ried forward during the 1920s, notably by the Short brothers in Britain — on mono-
cocque and semi-monocoque light alloy fuselages, flying boat hulls and seaplane
floats — and by Rohrbach, Dornier and Messerschmitt in Germany and Wibault in
France — on aerodynamically clean, smooth-skinned, all-metal monoplanes. Much
of the aerodynamic refinement achieved by the latter, which found expression in
cantilever light alloy monoplanes with stressed-skin wings tapered in chord? and thick-
ness, resulted from parallel German progress in sailplane design. None of these
European monoplanes, however, provided a significant advance in efficiency over
contemporary biplanes, then still used by the majority of airlines, because engine
powers were insufficient to enable their designers to go to high enough wing loadings.?

Towards the end of the 1920s, these structural and aerodynamic developments in
Germany stimulated one of the first really fundamental advances in aeronautics to
be made in the United States since the Wright brothers. Lockheed and Northrop
developed clean cantilever monoplanes with higher wing loadings made possible by
the high-power radial engines which were by then becoming available. By the begin-
ning of the 1930s these aircraft had evolved into Boeing and Douglas all-metal, twin-
engine cantilever monoplanes, which incorporated such further refinements as
retractable undercarriages, flaps, wing-mounted, fully-cowled radial engines, and
variable-pitch propellers. They were the first twin-engined aircraft with a reasonable
single-engine performance — particularly after feathering propellers were introduced

2Chord: width of wing, measured in a fore-and-aft direction.

3Increased efficiency required the reduced drag (air resistance) and weight of smaller wings to
carry a given load. This was not possible, with an acceptable performance, without higher engine
power.
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in 1937. They proved to be the progenitors of the twin and four-engine monoplanes
which were to carry the bulk of the world’s air traffic for the next 25 years.

For the first time, cruising speeds rose significantly above the 100 m.p.h. or less
which had seriously limited the useful range and regularity of earlier transport air-
craft, and particularly their punctuality in winds of varying strength.* The new
monoplanes cruised at between 150 and 200 m.p.h., but they also had higher stalling
speeds (in the region of 60 to 70 m.p.h.), which meant that they required larger
aerodromes with runs of up to perhaps 1,200 yards, as against the 600 to 800 yards
which had been adequate previously.

The low level of American expenditure on military aviation in the 1920s and
early 1930s resulted in a higher proportion (probably as much as 60 per cent) of the
business of the American aircraft industry during this period being in the civil field
—more than either before or since and, indeed, more than at any time elsewhere.
For this reason, the crucial development of the early American “modern-type”
monoplanes owes more to the influences of the civil market than any comparable
development in the history of air transport. Even so, the fact that the design of these
aircraft was still largely inspired by military requirements and paid for by defence
expenditure is illustrated by the B-g bomber origins of the historic Boeing 247, the
first of the new airliners.

The Boeing 247 appeared in 1933, and was followed by the Douglas DC-2 in 1934
and the larger DC-3 in 1935. These were the vehicles with which air transport was
at last to be properly established. Their appearance coincided with the widespread
adoption of instrument flying and the introduction of effective de-icing equipment.
Radio navigational aids, notably the M/F range (Medium Frequency beacon used
to define the airways), came into general use at this time, and were soon followed by
the appearance of runways and of improved airport lighting. The better equipment
and new techniques first became established in the United States, but they spread
gradually to the rest of the world. By the later 1930s the new monoplanes were
generally accepted everywhere as the dominant equipment, and the pioneering era
of the biplane was over. In Europe and America, automatic pilots and instrument
approach equipment were being introduced in the later 1930s and early 1940s. These
soon provided new standards of regularity and safety in the long struggle against
adverse weather conditions.

Overall, however, the 1930s were dominated by the remarkable progress of the
airlines in the United States. They were already, at the start of the decade, carrying
as many passengers as those in the rest of the world taken together. This ascendancy
was maintained throughout the 1930s, during which the “Big Four” — American,
Eastern, T.W.A. and United — established themselves astride a booming domestic
airline system, while the “chosen instrument”’, Pan American Airways, expanded
overseas, first throughout Latin America and then across the Pacific and Atlantic.
Even more significant was the American technical leadership, both in aircraft and
ground equipment and in improved techniques of operation. Rapid progress was
made towards higher utilisations of aircraft and other facilities; engine and airframe

4Regularity and punctuality are important not only to passengers but also to better scheduling
and service integration, which contribute much to higher utilisation of aircraft and crews and lower
operating costs.
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overhaul lives were greatly extended and safety, regularity and punctuality were all
much improved. During the ten years between 1929 and 1939 the moving ten-year
average number of passenger fatalities per 100 million passenger miles on the U.S.
domestic routes fell from 50 to five — a tenfold improvement in safety in ten years.

Although the emphasis shifted from Europe to America during the second decade
of air transport, expansion continued to be rapid in the Old World also. The con-
solidation of most of the French operators into the partly government-owned Air
France in 1933 has already been recorded. The French maintained an extensive
European network during the 1930s, although there was little development of
domestic services inside France, except for a special night postal service from Paris
to provincial centres. Started as Air Bleu in 1935, the service has been maintained
ever since — interrupted only by the war years — as a unique example of this kind
of operation.

The opening up of domestic air routes within the United Kingdom by a whole
string of small private operators was a feature of British air transport during the
1930s. Most of these routes were only seasonal and the majority lost money, but their
existence inspired the development of a series of inexpensive British feeder-line air-
craft, notably by de Havilland, which played a significant part in the setting up of
similar operations in other parts of the world. A few of the early U.K. domestic
routes survived through the war and formed the basis on which B.E.A. greatly
expanded internal air transport during the following 20 years. In the larger trans-
port aircraft categories Britain lagged seriously behind the U.S., concentrating unduly
on flying boats, which, although they eased the problems of providing ground facil-
ities on the “Empire routes”, proved less efficient than equivalent landplanes.

During the 1930s all the European nations which had started overseas routes in
the 1920s greatly extended and improved their networks, until there were several
lines serving Africa, the Middle and Far East, South America and Australia. Exper-
imental services across the Atlantic to North America were just starting at the end
of the decade.

In Canada, the 1930s saw a considerable growth in the operations of the many
small airlines operating North-South services into the undeveloped areas of the
North. Most of these services were to become integrated into Canadian Pacific Air-
lines under the aegis of the C.P.R. in 1942. Meanwhile, in 1937, Canada belatedly
formed T.C.A. as a State-owned transcontinental airline. Steady growth also took
place in Australia, where A.N.A. emerged as the dominant domestic operator in
1936. In South Africa, South African Airways was formed as a government depart-
ment in 1934.

In Central and South America the U.S. carrier, Pan American, was a major force
in opening up widespread services in the 1930s, but it was by no means the only
outside interest so engaged. The French and particularly the Germans greatly ex-
tended activities started in the 1920s, and numerous local interests were active.
Similarly, in the Far East, German and American operators centred in China were
leaders of airline development during this period, although locally organised com-
panies were also formed. K.N.I.LL.M., in what is now Indonesia, continued during
the 1930s an impressive growth which carried it outside its home islands and was
finally ended only by the Japanese invasion of 1941. Japan and most other Middle
and Far Eastern, and several African, countries saw airlines established during this
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period. Inside the Soviet Union Aeroflot was formed in 1932 and by 1935 had ex-
tended a trunk route across the continent to the distant Pacific.

‘Technical development of transport aircraft in all aircraft manufacturing countries
followed the American lead to metal monoplanes during the latter half of the 1930s,
but preparations for war in Europe and actual war in the Far East, plus an un-
Justified conservatism in many places, retarded progress. There was, in fact, no ser-
ious competition for the U.S. types in those countries — and they were numerous —
which imported the quite unmatched Douglas monoplanes. The greatly improved
standards of air transport which they made possible did much to complete the
process of bringing the industry out of the pioneering, and almost experimental,
atmosphere which in many parts of the world had survived into the 1930s from the
‘twenties.

But the most important effect of the technical developments of the 1930s was in
the economic field. In the 1920s profitable operation was quite impossible, except in
a few specially favourable circumstances, and there did not even seem to be prospects
of any fundamental change in this position. The metal monoplanes of the 1930s,
however, combined with the new techniques of operation which they made possible,
at last put the airlines within reach of profitability, even while they continued to
lower fares so as to expand the market at a steadily accelerating pace. Thus, air
fares in the United States were reduced by 27 per cent (in constant money values)
between 1930 and 1940, and traffic on the U.S. domestic routes increased elevenfold.,
At the same time, the American domestic airlines improved their economic position
from one where they were covering about 30 per cent of their costs from revenue in
1930 to one where they were covering over 8o per cent by 1940. Progress in Europe
was slower — traffic increased eightfold between 1930 and 1939 — and was inevitably
affected, in the later 1930s, by the approaching shadows of war. But even in Europe,
from a position where 25 per cent of costs were covered by revenue in 1930, a point
had been reached by the mid-1930s where the more efficient carriers were already
recovering over 8o per cent of their costs. These advances were made possible by an
approximate halving in the direct operating costs per seat-mile, comparing the DC-g
with a representative type of the mid-1920s, the Fokker F.VII/gm. This improve-

ment was mainly due to increased size, higher speed and the lower maintenance and
overhaul costs of the all-metal airframe.

THE COMING OF LONG-RANGE AIR TRANSPORT (1940-50)

The first half of air transport’s third decade was completely overshadowed by war.
It was a time of spectacular technical and operational advance, which would have
taken place even if there had been no war, although probably at a rather slower
pace. Indeed, although air transport found many new purely military applications
between 1939 and 1945, the most important effects of the war on the growth of the
industry itself were the added impetus which it gave to the opening up of long-haul
intercontinental routes and to the development of new radio, radar and navigational
~ aids and night-and-bad-weather flying facilities, and the very extensive building of
runway aerodromes throughout the world.
The most significant transport aircraft developments of the 1940s sprang from
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design work which had been initiated before the war. New large four-engined mono-
planes came into service, notably the American Douglas DC-4 (1942) and Lockheed
Constellation (1943), which were straightforward developments of the twin-engine
monoplanes of the 1930s. Apart from being larger, and therefore with greater pay-
load/range capabilities, these aircraft had higher wing loadings, made possible by
the use of improved flaps and radial engines of greatly increased power and by the
use of nose-wheel undercarriages and runways providing much longer runs (of up
to perhaps 2,000 yards) than had been available at most pre-war airports. Cruising
speeds were in the 200/260 m.p.h. bracket.

The most important feature of the new aircraft was their much greater range with
a worthwhile payload. Intercontinental flying on a regular basis became practical
for the first time, and all long-distance flying was easier because sector lengths could
be greatly increased. At the same time, payload could be larger (40 to 60 passengers
compared with the 20 to 30 passenger capacity of the DC-3). The initial versions of
the new aeroplanes could not, however, carry the larger loads on the longer over-
water stages. Operating costs per seat-mile of the four-engine monoplanes showed
little improvement over those of the earlier twins. But similar cost levels could be
maintained over much longer ranges, and the quality of the product offered to the
customer was greatly improved by the higher speeds and greater regularity and by
the pressurisation incorporated in the Constellation and later developments of the
DC-4, which came into service after the war.

During the war years the new four-engine monoplanes were used by the Western
Allies for long-range strategic transport, in which role they were supplemented by
transport adaptations of long-range bombers. Grossly overloaded versions of the pre-
war twin-engine types were also widely operated over much longer ranges and with
much greater loads than their designers had ever intended. When peace returned
the airlines, which had greatly curtailed their normal operations during the war,
were soon spreading their networks again across the continents. They also added
services, on a rapidly expanding scale, across the major oceans, which had only been
tentatively bridged before the war. These developments were accelerated by the fact
that several of the highly competent U.S. domestic airlines, which had undertaken
a great deal of long-range flying for the services during the war, were now permitted
to expand overseas in parallel to Pan American.

The U.S. domestic airlines had continued to operate within the United States
throughout the war, using Douglas twin-engine airliners almost exclusively. The air-
craft and crews available to them, however, were severely limited, so that they
continued to expand after 1943 (traffic declined in 1942 and 1943) only by the most
intensive use of their resources. Aircraft utilisations of more than ten hours per day,
and a completely uncommercial average load factor of almost go per cent, were
achieved in 1944 This intensity of operation has rarely been rivalled since, and was
probably beyond economic limits, because specific costs were not significantly re-
duced during this period. However, the U.S. airlines did achieve their first profits
without subsidy throughout the war years. This was because of the high load factors,
which resulted from government control of the sale of seats in the interests of the
war effort. By 1945 traffic on the U.S. domestic airlines had increased to 60 per cent
of the world total. With the recovery of other airlines after the war, this ratio fell to

43 per cent by 1950.
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Elsewhere, except in South America, the airline industry was disrupted even more
than in the United States. Those countries which were defeated or overrun early in
the war mostly suffered complete eclipse of their airline industries until peace re-
turned. Most of the other major combatant nations on both sides retained rudiment-
ary airline networks throughout the war. But these lost much of their civilian char-
acter and were inevitably integrated with their countries’ military war efforts.
Europe’s civil air traffic during the war years fell to between a third and a half of its
pre-war volume, but expanded again very rapidly as soon as peace returned. By
1950, it had grown to more than ten times that of 1939.

Britain decided to join its two largest airlines together just before the war, thus
creating the State-owned B.O.A.C., which handled all British overseas civil air trans-
port throughout the war. After the war, B.O.A.C. was the pattern for two similar
airline corporations — B.E.A., to handle European and domestic traffic, and the
short-lived B.S.A.A., for the routes to South America, which was, however, soon
absorbed into B.O.A.C. The biggest airline achievement of the British during the
war was the leading part they played in establishing round-the-year transatlantic
services with landplanes.

Airline development in South America was less affected by the war than elsewhere.
Traflic increased fivefold from 1940 to 1945, when it almost equalled Europe’s total,
although Europe soon drew away again, reaching a level three times higher by 1950.
The 1940s saw the gradual elimination of the influence of the European countries
and the further consolidation of American influence through Pan American Airways.
Brazil emerged as the leading air transport nation in its part of the world.

The broad picture of air transport development during the first half of the 1940s
was one of the Western Allies, and particularly the Americans, going ahead with a
spectacular expansion of quasi-civil operations under war conditions — with partic-
ular emphasis on long-haul routes with the new four-engined aircraft — while the
rest of the world held on with existing or improvised equipment until peace returned.

The second half of the decade saw an explosive growth of the airlines of all the
victorious and neutral nations. This catered for the pent-up demand for increased
travel which had built up during the war years and provided full scope for the new
large American airliners. Britain, and to a lesser extent France, attempted to com-
pete with new aircraft of their own but had only limited success, and this only with
short-haul types and small feeder liners.

In Australia the immediate post-war period saw the formation of a new State-
owned airline, T.A.A., which expanded rapidly on domestic routes in fierce com-
petition with the established privately-owned A.N.A. Qantas (originally formed in
1920) was nationalised in 1947 and continued to grow as Australia’s international
flag carrier. B.C.P.A. was created in 1946 as a British Commonwealth consortium
to operate across the Pacific.

Generally speaking, however, the world picture was dominated at this time by the
U.S. airlines — a number in addition to Pan American had acquired long-haul exper-
ience working for the services during the war, and they made full use of it. At the
same time, U.S. airliners firmly established themselves as standard equipment
throughout the world, except in the Soviet bloc. Even there, the DC-g built under
licence handled much of the short-haul traffic.

The system of bilaterally negotiated traffic rights between nations, which had
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applied generally before the war, was reaffirmed by the 1944 Chicago Convention
(which set up I.C.A.O. as the United Nations organisation controlling air transport)
and by the Bermuda Agreement (1946) between Britain and the U.S.A., which set
the pattern for most other traffic rights agreements. Under this system, traffic on
international routes tends to divide 50-50 between the two nations involved. Mainly
for this reason, the American ascendancy on most international routes was held in
check in the later 1940s as the airlines of other nations grew stronger. By 1950, traffic
carried by American airlines had declined to 55 per cent of the world total from 68
per cent in 1945. But the American share of international traffic was maintained
throughout the 1940s and early fifties. It began to decline only in the later 1950s.
American aircraft continued to be used by the majority of the world’s carriers, and
the Douglas DC-6, Lockheed Constellation and Boeing Stratocruiser were carrying
almost all the world’s long-haul traffic, now at cruising speeds of 270/290 m.p.h.

The universal acceptance, outside the Soviet bloc, of the American four-engined
monoplanes as trunk route equipment contributed to a steady further improvement
in the profitability of the industry. This is illustrated by the progress of the U.S.
domestic airlines, which, from a position where they were covering 8o per cent of
costs in 1940, were on average covering all their costs and making a small profit by
1950. This was achieved in spite of a g7 per cent reduction in fares (in constant
money values), which, itself, was a major reason for a more than sevenfold increase
in traffic. Other factors were greatly improved regularity and comfort and a more
than threefold improvement in safety: a moving ten-year average of about five pas-
senger fatalities per 100 million passenger-miles in 1940 reduced to about 1.5 in 1950.

The airlines of other nations lagged behind America to a varying extent, but their
progress was relatively at least as significant, so that the industry as a whole had been
transformed by the end of the decade. The airlines generally were, in fact, getting
near the point where their operations would become an integral part of modern
society and profitable operation would be potentially within reach of all, although
few were to achieve it consistently.

AIR TRANSPORT COMES INTO ITS OWN (1950-60)

The industry’s fourth decade was to see the airlines establishing themselves as the
most important method of long-distance passenger transport. At the same time, they
were increasingly penetrating the medium and even short-haul passenger market
and were building up a still relatively small but nonetheless significant freight traffic
in higher-value goods.

In 1955 the U.S. domestic airlines for the first time carried more inter-city pass-
engers than the buses, and in 1957 they also exceeded the number going by rail. By
the end of the decade the airlines were carrying almost as many inter-city passengers
as the buses and trains together. By 1957, over the North Atlantic, as many passengers
were flying as travelled by sea. The pattern of growth elsewhere was similar, although
acceptance of the new medium continued to lag behind U.S. progress. However, the
competition offered to the American carriers by the airlines of other countries grew
steadily throughout the decade. Whereas in 1950 over 6o per cent of Atlantic air

174



THE DEVELOPMENT OF AIR TRANSPORT May 1967

passengers still flew American, by 1960 the position had been almost exactly re-
versed. In 1959 B.O.A.C. became the second most important airline over the Atlan-
tic, still eclipsed only by the ever-dominant Pan American Airways. In Europe,
Australia and South America, by the later 1950s the airlines had become the most
important method of passenger travel on many of the busiest routes.

The aircraft which made all these developments possible showed little fundamental
technical advance over those of the later 1940s. The DC-4 series, in its stretched
DC-6 and DC-7 forms, and similar developments of the Constellation provided the
backbone of almost all long-haul activity until nearly the end of the decade. By
accepting the 50 to 60 per cent increase in runway length required, and by using
progressively more developed engines, these stretched types roughly doubled the
payload and range capabilities of their predecessors, while offering smaller but still
significant increases in speed and reductions in direct operating cost. They were,
in fact, striking evidence of the advantages of progressive development of established
designs — a process now being repeated in the jet era. Cruising speeds went up to
300/330 m.p.h. but, at the same time, stalling speeds rose to 100 m.p.h. and required
runway lengths to 2,500 yards.

On shorter-haul routes the twin-engine Convair series, which had first appeared
in the late 1940s, remained the most important type, although from 1953 the turbo-
prop British Vickers Viscount appeared as the first non-American airliner to seriously
challenge the ever-dominant U.S. types. This aeroplane was, by four years, the first
of a series of turbo-prop designs which entered service in the later 1950s alongside
the established piston-engine types.

Apart from their power plants, these aircraft were closely similar in performance
and other characteristics to their piston-engine equivalents — although generally
somewhat faster. Some larger medium and long-haul turbo-prop transports — the
British Bristol Britannia, the American Lockheed Electra and the Russian Ilyushin
I1-18 - also came into use. For short range work the Dutch Fokker Friendship estab-
lished itself in some numbers, although the veteran DC-3 continued to the end of
the decade to be by far the most numerous type in use — by now mainly on second-
line routes. The newer piston-engine types, however, remained the most important
in service across the whole range of the world’s airlines until almost the end of the
decade.

In addition to the turbo-prop incursion, which now seems in historical perspective
to have been but an interim and almost supplementary phase to the piston-engine
era, there was the courageous British attempt in 1952 with the de Havilland Comet I
to establish scheduled jet services. This venture — after demonstrating the competitive
advantages of jet transport on a limited scale over the following two years — unfor-
tunately failed, mainly it now seems because of insufficient British experience during
the previous stage of transport aircraft development. In attempting to “leapfrog”
the American ascendancy and to exploit their own leadership in gas turbines, the
British were perhaps too ambitious — as well as unlucky.

After this episode, the airline industry continued with piston engines, supplemented
by turbo-props, until the start of the ‘“jet revolution” proper in 1958.

By 1950 the United States domestic airlines had completely established themselves
as an integral part of the nation’s economy. Inter-city rail and road public carrier
passenger traffic reached its peak in 1951 and thereafter declined as air traffic con-
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tinued to expand. The trunk airlines were by now fully profitable and continued to
grow in a fiercely competitive environment, which was, however, government-
regulated to prevent competition from becoming uneconomic and to ensure the best
service to the customer. At the same time the local service carriers, which had pro-
gressively established themselves in the years following the end of the war, had built
up a feeder network which by 1960 served by scheduled air services no less than 600
cities within the United States. These carriers required government subsidies through-
out the 1950s — and, indeed, continue to receive them to this day — but they play an
essential part in feeding traffic into the trunk route network, as well as in the expan-
sion of the economy as a whole.

A much smaller development, but perhaps no less significant for the future, was
the gradual evolution of helicopter scheduled services in a number of urban areas.
These held promise of eventually bringing air transport into the suburban field,
which it had previously been quite unable to serve. Helicopter services in the 1950s
were flown with small single-piston engine types. Only at the beginning of the 1960s
came the first twin-turbine types capable of carrying 20 to 25 passengers. These
pioneer operations were, of course, heavily subsidised.

But, while U.S. domestic growth continued on a massive scale, the example set
by the American airlines was perhaps their most significant contribution to world-
wide progress of the industry throughout the 1g50s. This example was important in
leading towards higher operating standards, towards new types of service — coach
class, tourist (from 1952), economy (from 1958) and group fares, and “air shuttle”
services, all owed much to American initiative — and in stimulating the American
transport aircraft manufacturers on the west coast to produce ever more effective
vehicles which became, in due course, the standard equipment of the world’s airlines.

Significant developments in British Commonwealth countries during the decade
included, in Canada, the emergence of Canadian Pacific Airlines as a second, priv-
ately owned, flag carrier alongside the State-owned T.C.A., first on international
and then on domestic trunk routes. There was also a steady growth of stronger
Canadian regional carriers. In Australia, the struggle continued between the State-
owned T.A.A. and the privately owned A.N.A., which amalgamated with Ansett
Airways in 1957. A number of smaller regional carriers also played an important
part in the phenomenal progress of Australian air transport. Qantas, the Australian
international airline, continued its worldwide expansion, including absorption of the
trans-Pacific B.C.P.A. in 1954. New Zealand’s N.A.C. (formed in 1945) expanded
its domestic routes, while Tasman Empire Airways became an Australian-New
Zealand company in 1954 and New Zealand’s own overseas airline in 1961. Other
achievements included the fine reputation and world network built up by Air India
International, which was nationalised in 1953 at the same time as the Indian domestic
airlines were amalgamated into the State-owned I.A.C. Pakistan’s airline interests
were taken over by P.I.A., which, like South African Airways in 1934, became a
government department in 1951. Even the little colony of Hong Kong was the base
of two active airlines through the 1950s until they were amalgamated as Cathay
Pacific Airlines in 1959. Finally, many of the new Commonwealth countries took
over existing regional airlines and started to expand them as their own flag carriers
— because national airlines have come to be recognised as one of the essential trap-
pings of independence, whatever the economic consequences.
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Europe regained its pre-war position as the centre of the world’s international air
transport in the 1950s. By 1952 there were no less than twelve carriers flying between
Europe and North America, seven to Central America, eight to South America,
fourteen to Africa and thirteen to the Far East. This already extensive coverage had
increased by more than 50 per cent by the end of the decade. The only inter-con-
tinental route of comparable importance wh1ch did not radiate from Europe was
that between the Americas.

At the same time, air transport within Europe grew at a phenomenal pace. The
expansion of the European airlines during the decade was more than 50 per cent
greater than that of the American. In contrast to the position before the war, the
United Kingdom — mainly thanks to the dynamism of B.E.A. — now had a leading
role in this growth. Amongst the European leaders were the nationalised Air France
and several privately owned French airlines, the Scandinavian consortium airline,
S.A.S., and the historic Dutch and Belgian airlines, K.L.M. and SABENA - which
particularly suffered, however, on their long-haul routes from the penalties of loss
of traffic rights which the break-up of empires brings. Germany, which before the
war had been the most important air transport nation in Europe, was excluded from
the airline business for nine years after its defeat. However, Lufthansa was re-formed
in West Germany in 1954 (and a similarly-named, but separate, organisation in
East Germany in the same year) and has since consistently shown a more rapid rate
of growth than any of its competitors, so that it seems likely to re-establish soon
something of its former ascendancy. All the pre-war European air transport nations,
including notably Switzerland, Italy and Spzin, have played their part since the
war in the expansion of the industry. This development has, moreover, taken place‘
on both sides of the Iron Curtain.

An interesting feature of European progress, despite the dependence on U. S
equipment of most of the airlines most of the time, has been the lead which the
continent has been able to give in the introduction of entirely new types of equip-
ment. Thus, the world’s first turbo-prop network was established in Europe (with
the Viscount from 1953), the first long-haul jet network (with the Comet from 1952)
and the first short-haul jet network (with the Caravelle from 1959). A lead had also
been given, particularly by the United Kingdom, in other technical fields such as
airworthiness requirements, approach lighting, navigational aids, air traffic control
techniques and automatic landing. :

The Soviet Union started to participate in Western Europe’s air transport from
the mid-1950s, while its own domestic air traffic increased more than fivefold during
the decade. A feature of the Russian growth was the emphasis on freight, which had
continued as only a small proportion (about ten per cent) of the airlines’ business in
the western world. Modernisation of Russian equipment started with the introduc-
tion of turbine types from 1956.

Airline development in Latin America during the 1950s followed the pattern set
in the 1940s. But a spate of amalgamations of smaller airlines into larger units in
the early 1950s improved standards of service and the stability and financial success
of the survivors. Brazil, in particular, made rapid progress and maintained its posi-
tion as the leading South American air transport nation, carrying about half the
continent’s total traffic.

Japan re-emerged as an air transport nation, and a number of other Far Eastern
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countries built up domestic and overseas airlines. Communist China started its own
airline operation, initially with Soviet help and equipment. Garuda Indonesian Air-
ways, formed out of K.N.I.L.M. in 1949, was helped by K.L.M. until 1956 and
after that date operated on its own, with increasing links with the communist world.

To sum up the 1950s, this was a period when profitable operation became possible
and was, in fact, achieved much of the time by all the American trunk carriers and
by the more efficient larger airlines elsewhere. However, a policy of continuing fare
reductions (in constant money values), to expand traffic as rapidly as possible, meant
that profit margins remained small and, indeed, often non-existent for all but the
most efficient airlines. The International Air Transport Association fare-fixing
machinery (working always subject to the approval of governments, who them-
selves negotiate bilaterally all traffic rights between them) in practice enabled the
most powerful airlines — usually the big American carriers — to have an important
influence on fares, which they can naturally afford to pitch lower than most of their
smaller competitors, who have nonetheless to accept them once they have been
internationally agreed.

Contrary to what is often averred, this ensures that the travelling public has the
lowest practical fares, but it equally has the effect of holding all but the most efficient
carriers just below the level of profitability. As a result, the majority of airlines out-
side the U.S.A., which are often state-owned and invariably state-regulated, are
dependent on direct or indirect government subsidies — even though the margins of
unprofitability are often small and certainly proportionately much less than they ever
were during the development period of the 1930s and 1940s.

A measure of progress by the industry as a whole is again most conveniently given
in figures for U.S. domestic air transport, which continued to set the pace and to
be roughly equal in size to that in the rest of the western world. Fares were reduced
between 1950 and 1960 by twelve per cent (in constant money values), and this
contributed to a 3.8-fold growth in traffic — which was, however, significantly less
than the 4.4-fold growth elsewhere where fare reductions were greater. Safety im-
proved nearly fourfold, from a moving ten-year average of 1.5 passenger fatalities
per 100 million passenger miles in 1949 to 0.4 in 1959, before the jets affected the
picture.

The vehicles which made this possible were, as has been seen, straightforward
developments of the original piston-engine monoplanes of the 193o0s. Their capa-
bilities had been greatly increased by progressive development, but there had been
only modest reductions in basic operating costs, and such reductions as there were
seem to have been mainly the result of increased size of vehicles. Most of the other
improvements in economy came from greater efficiency of the airlines, improved
operating techniques and better engineering reliability and durability (engine over-
haul lives rose to 1,500 hours or more), holding in check the adverse effects of ever-
growing complexity. By the middle of the decade, when the effects of piston-engine
airliner development were at their peak, the U.S. domestic trunks were achieving,
on average, a margin of revenue over expenditure of something like 25 per cent.
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THE JET REVOLUTION (THE 196os)

The Comet I episode of the early 1950s had clearly shown the passenger appeal of
the jet. It had also come near to giving the British a serious chance of breaking the
American near-monopoly in western world transport aircraft. After the eclipse of
the Comet I, it was only a matter of time before the American industry took the
plunge to jets. The process was started by Pan American Airways placing orders for
Boeing and Douglas jets in 1955. The first and, as time was to show, most important
U.S. jet airliner was the Boeing 707, the first production models of which went into
service in 1958, at about the same time as the British revived the Comet in enlarged
and improved form.

Meanwhile, however, the Russians had for the first time appeared on the airline
scene with a development of world-wide significance. In 1956 they put into service
their Tupolev Tu-104 jet airliner. This was a straightforward development of the
Tu-16 medium bomber, which had already been in service for some years. The
Tu-104 exploited for the first time in airline service advances in high subsonic speed
aerodynamics which had been discovered mainly in Germany just before and during
the Second World War. In particular the use of swept surfaces, due to Busemann,
delayed the drag-rise at high subsonic speeds and raised economic cruising speeds to
the 500/550 m.p.h. level. Stalling speeds rose at this time to 120/125 m.p.h. and
required runway lengths to 3,000/8,500 yards.

The Russians had, until now, lagged behind the west in their air transport develop-
ment by a gap of many years. Not only had they been quite out of touch with the
economic and technical possibilities of the medium, particularly as developed in
America, but the level of their aircraft development bore no comparison. They had
put a couple of incflicient short-haul piston-engined designs into service since the
war and had used a licence-built version of the DC-3, but that was all.

With the appearance of the Tu-104 the position began to change. Although the
Russians appear to have been confused, perhaps even more than their Western col-
leagues, about the role of the turbo-prop in the airline equipment picture — they,
like the west, put a number of large and small turbo-prop transports into service in
the late 1950s and early 1960s — yet the signs are clear that the Russians are now
learning fast both about equipment and about efficient operating techniques. It
may be, indeed, that only the Russians, as in other fields, have any real chance of
offering a serious challenge to the American domination of air transport. However,
at the present rate of progress, it will be some years yet before they are in a position
to do this.

By the start of air transport’s fifth decade, the “big jets’ were fast taking over the
world’s long-haul air routes. By far the most important of these were the Boeing 707
and the Douglas DC-8, but they were soon supplemented by the medium-range
Boeing 720 (a straightforward variant of the 707) and, in smaller numbers, by the
Convair CV-880 and ggo. In 1964 these types were joined by a few of the long-range
British Vickers V.C.10 series, and the Russians will shortly also enter the field with
their Ilyushin I1-62 of a similar configuration. In addition, from 1959, the French
Sud-Aviation Caravelle was repeating the success of the Viscount in challenging
American domination in the short-haul field, this time with a jet. The Caravelle was,
however, little in advance of the Comet aerodynamically, and, like the latter and
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the early versions of the American big jets, was handicapped by the fact that it was
fitted with first-generation jet engines of the same basic design as had been used in
military aircraft for the first 15 years of the jet era. The latest versions of the Cara-
velle and of the American long-range jets are now fitted with dual-flow jet engines
of greatly reduced fuel consumption and improved economy. Such engines are also
used in the whole range of still newer short-haul jets which are now in production
in the U.S.A., the Soviet Union and Britain — Boeing 727 and 737, Douglas DC-g,
Tupolev Tu-134, Hawker Siddeley Trident and B.A.C. One Eleven. A few belated
turbo-prop airliners (Vickers Vanguard, Handley Page Herald, Hawker Siddeley
748, Tupolev Tu-114 and Antonov An-24) have also entered service during the 1960s.

Both Britain and Russia now each have, for the first time, a complete range of
modern airliners able to offer effective competition to the Americans’ ever-dominant
position in the manufacture of transport aircraft. There is little doubt that the Rus-
sian airliners will, in due course, be universally adopted in the Communist world.
But the chance of British or other European manufacturers achieving a significant
penetration of the western world’s airliner market is still in doubt The British have
been far less successful than the Americans in obtaining operator/manufacturer co-
operation in the development of transport aircraft. As a result, British airliner exports
have often suffered from insufficient support by home operators. The British have
also failed to bargain, as they might have done, with other European countries, like
the French, Germans, Italians and Dutch, who might well be prepared to buy British
if the British in return avoided producing designs directly competitive with other
European aircraft and always bought European-produced aircraft as their part of
the bargain.

The swing to jets has been the most significant feature in the development of air
transport during the first half of the 1960s. However, the first years of the jets unfor-
tunately coincided with one of the periodic pauses which occur from time to time
in the otherwise still headlong expansion of air traffic, as a result of a short-term
slowing down in the rate of increase in demand. The jets are very much larger than
their predecessors, the finally-stretched-out versions of the piston and turbo-prop
airliners of the previous generation. When the airlines were re-equipped with the
new aeroplanes, the dictates of adequate frequency and the need to maintain viable
fleet sizes meant, in most cases, that capacities offered on many routes were increased
more rapidly than usual. These increases, combined with the disappointing traffic
trends, gave a sharp fall in load factors and resulted in a serious deterioration in the
airlines’ financial results for a couple of years.

Some, who had forecast that jet aeroplanes would be uneconomic, hailed these
results as justification for their forebodings. However, the difficult phase passed and
the jets have since proved themselves in full. They have now taken over almost all
long and medium-haul routes and are rapidly doing the same in the short-haul
market also. The reason is that propeller-driven airliners have proved incapable of
maintaining economic load factors in the face of jet competition at similar fares.
Fare differentials in favour of the older types have not been acceptable to the larger
and stronger airlines, which have made large investments in new jet equipment; and
they, as has already been pointed out, have the biggest say in the determination of
fares. Such differentials are not in any case justifiable on grounds of cost, because
the jets have proved substantially more economic than their predecessors. Thus the
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average specific costs of the world’s airlines during the past five years have been
reduced about twice as fast as during the last five years of the propeller era. This
has been primarily due to increasing vehicle size and to further advances in engineer-
ing reliability and durability (engine overhaul lives have risen to 5,000/10,000 hours).
Direct operating costs of the jets are, in fact, showing reductions on those of the
previous piston-engine types of the order of 50 per cent — much greater than those
achieved by the metal monoplanes of the 1930s over the pioneering biplanes which
preceded them. Further “stretching’ of the existing subsonic jets and the introduc-
tion of the scaled-up “jumbo jets” — starting with the Boeing 747, which is due to
enter service at the end of the decade — should give continuing reductions in specific
costs.

The impact of the jets has already been decisive in its effects on the viability of the
industry. Their effect on quality of service has been no less far-reaching, and there
has been a sharp upswing in traffic on many routes, apparently mainly stimulated
by the greater appeal of quicker and more comfortable journeys. On the world’s
most important air route, across the North Atlantic, four times as many passengers
now fly as cross by sea. Indications are that most of the yardsticks of efficiency —
safety, regularity and punctuality — are continuing their favourable trends of past
decades, despite the radically new equipment.

The U.S. airlines continue their leadership of the industry, although airlines on
all continents are now reaching comparable levels of maturity. However, partly
because of the ever larger, more expensive and more technically sophisticated vehi-
cles, there are growing pressures towards further consolidations of the airlines into
fewer and stronger companies. Two American lines, United Air Lines and Capitol,
were amalgamated in 1961, forming the world’s largest operator after Aeroflot, the
Soviet airline monopoly. Another important amalgamation in the same year was
between VARIG and REAL in Brazil; this created the largest airline in South
America.

In Britain the government induced the smaller private airlines, which had been
operating in a minor role alongside B.E.A. and B.O.A.C. through the 1950s, to
amalgamate into two stronger groups in 1959. In 1960 the Air Transport Licensing
Board was created with a mandate to give the private sector of the industry a larger
share of the scheduled business. An important landmark in U.K. air transport was
passed in 1961, when, for the first time, more people flew between Britain and the
Continent than went by sea. The motorcar air ferries, however, which had been an
important development across the English Channel during the 1950s — one, incident-
ally, unparallelled elsewhere — suffered some recession in the 1960s as more surface
ferries became available. An attempt was therefore made to shift the emphasis of
the air ferry operations to longer routes to points within the Continent. But the
results of this change have also been disappointing.

The Soviet Union has continued its rapid progress during the 1960s. Aeroflot is
now carrying nearly 40 million passengers a year (18 per cent of the world total).
During 1964 more than three quarters of Aeroflot’s capacity was provided by its
new turbine aircraft.

Everywhere the jets have provided a stimulus to progress. Indeed, their effect on
the financial state of the industry during the remainder of this decade may be
sufficient to increase the over-all economy of the industry to a point where it is for
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the first time completely viable. Although, according to I.C.A.O. statistics, the
world’s airlines taken together have shown small operating profits (of up to about
five per cent) every year since 1961, the costs reported to I.C.A.O. are probably
incomplete from at least some of the reporting nations. Even allowing for this, it is
probable that the industry has just about paid its way during these years, if one
ignores the fact that the charges imposed on the airlines for ground facilities (air-
ports, air traffic control, navigational aids, etc.) which they use probably cover only
some 55 to 60 per cent of the cost of providing them. There are difficulties in assessing
the proportion of the cost of these facilities which should be legitimately charged to
the airlines because they are, of course, provided for all air users. Nevertheless, the
airline industry overall appears to be currently covering from revenue very nearly
all the costs of providing air transport. There are now, at last, prospects that the
airlines will achieve complete and sustained profitability with their present jet equip-
ment. To do this, however, a difficult equilibrium will have to be maintained between
continued sharp reductions in fares, at something like the average of three per cent
per annum (in constant money values), which have been made during the past 40
years to maintain essential growth, and some lower rate of reduction which will avoid
the knife-edge economic/uneconomic situation of the past.

Aircraft are now probably the cheapest public transport method of carrying pass-
engers over long distances (this is, of course, still very far from being true for freight).
The cost advantage of the air narrows and finally disappears over shorter ranges, but
it remains competitive in cost for passengers down to quite short inter-city distances.
The biggest traffic potentials, moreover, lie on these shorter ranges. Air transport
has made remarkable progress during the past 45 years; yet its greatest challenge,
in this short-haul field, still lies in the future.

For the good of both the airlines and their customers, the industry must have time
to exploit fully the great potentials of the subsonic jets, so as to overcome its economic
difficulties. It must also have time to tackle the short-haul market on a far bigger
scale than heretofore and to bring in such further operational refinements as
automatic landing — for full all-weather capability — before it can go forward with
confidence to its next great challenge: the supersonic airliner.
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