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FOREWORD 

In a discussion of this kind I pref er, and 

I believe you prefer, the direct approach. 

I favor the technique which permits the 

salesman to say "lady, I am going to try 

to sell you a washing machine". 

I plan to talk with you about the type 

of transport airplane which will do the 

best job for the traveling public and the 

airlines. If the airplane can meet that 

test it will be an efficient, capable ma

chine and it will be suitable for other 

purposes, including the national defense. 

The discussion on "A Self-Sustaining 

Industry" will express the belief that air 

transportation should be and can be self

supporting, capable of providing a high 

standard of public service without cost 

to the taxpayer. 

I hope in "Selection of the Airplane 

Type" to tie the objective of a self-sus

taining industry in with the premise that 

any airplane we develop should be able 

to produce revenue in excess of its oper

ating cost and show that the ability to 

earn a reasonable profit with a reasonable 

load factor is a primary specification for 

any transport airplane. 

I believe the comparisons given in the 

latter discussion will permit the conclu

sion that the turbo-prop airplane will 

be more suitable than the turbo-jet for 

domestic airline operation, and we should 

do everything possible to advance the 

development of the turbo-prop airplane. 

C.R. SMITH 



A SELF-SUSTAINING 
INDUSTRY 

T HE AIRLINES as we know them today are 
about twenty-five years of age. The first 

half of that period was devoted nearly en
tirely to the development of suitable equip
ment and perfection of the technique of 
aircraft operation, with little prospect for 
economic reward. 

The economic difficulties of the time are 
best illustrated by the fact that the tri
motored Ford, one of the best known trans
ports of the early days, was not able to 
earn its operating cost with a full load of 
paying passengers. A profit without sub
sidy was then a mathematical impossibility. 
It was often said then if someone should 
give you a transport airplane without charge 
you would not be able to operate it without 
loss. As a general rule then the greater the 
number of airplanes operated the greater 
was the operating loss; the greater the vol
ume of service the less money you had at 
the end of the year. 

It was usual then for the annual profit 
and loss account to show a depletion of 
capital. Some of the operating loss was 
reimbursed through mail pay but a sub
stantial part of it was borne by the capital of 
the shareholders. They were real pioneers. 

Turning the The airlines began to 
Corner: "turn the corner" and see 
the prospect of self-sustaining service when 
the twin-engined Douglas DC-3 transport 
was available for service, in 1936. For the 
first time in the history of air transporta
tion we had a transport airplane which could 
pay its way with reasonable and attainable 
load factors. 

Aircraft design has continued to progress 
and today there are many airplane types 
giving better service and fully capable of 
profitable operation. We would like to make 
sure that trend continues; make sure that 
the airplanes of tomorrow will also be capa
ble of self-supporting service. 
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The Incentive for No business man 
Self-Sufficiency: likes to be de
pendent on government subsidy. And no 
investor likes to have a large share of his 
_funds invested in a subsidized enterprise; 
it too often lacks stability. Both of them 
fear the disruption and loss which may come 
from change in government policy. Because 
of that there is a strong and effective incen
tive to keep the business of air transporta
tion on a self-sustaining basis. We want to 
make air transportation an entirely "ordi
nary" business, free from government sub
sidy and capable of producing a profit and 
a fair return on the stockholder investment. 

The Situation Today, not a single one 
Today: of the principal air car
riers receives any subsidy from the Federal 
government for its domestic operation. Most 
of them pay Federal income taxes in excess 
of the total of their mail income and in ex
cess of the total of their net earnings. Some 
of them, including American Airlines, have 
operated without subsidy for ten years or 
more. In 1952 93 .6 per cent of the domestic 
air mail was transported on a "service" 
rate, a rate entirely free from subsidy. 

There is, I believe, no reason to antici
pate that any of the principal domestic car
riers will again require subsidy from the 
Federal government. That will be so if the 
carriers conduct their affairs with good judg
ment and the Federal regulatory agency 
gives due recognition to sound business 
principles and the basic rules of public con
venience and necessity. 

The Federal regulatory agency should 
permit reasonable competition and forbid 
wasteful competition. It should insist on rea
sonable rates for transportation, but when 
rates are reasonable it should permit and 
encourage a sound relationship between 
gross and net income. It should permit the 
carriers to retain reasonable earnings in time 
of high business volume, to provide a 
cushion against the time of low business 
volume. 

There is still a substantial element of sub
sidy in 1two areas of U. S. air transporta
tion. The first is the small air carrier field, 
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the operation usually known as the "feeder 
lines" or "local service carriers." The sec
ond is in overseas air operation. 

The Local Service The local service 
Carriers: carriers tie the 
smaller cities together and provide connect
ing service for long haul travel. They oper
ate in the field of low and widely variable 
traffic density, frequent stops, short aver
age haul and resulting high unit costs. I see 
no possibility they can now exist without 
government aid. I believe that aid is justified 
on the basis that the nation recognizes an 
obligation to provide modern transporta
tion and communication for the small cities 
as well as the large, in keeping with a na
tional policy long established. 

Even in the local service industry, with 
all of its economic difficulties, I believe the 
carriers should and do look forward to the 
time when their operation will be self-sus
taining. That will take time to accomplish 
and in the meantime patience is required. 
The important principle is that they have 
the objective of self-sustaining status and 
work diligently toward that end. 

The local carriers need an airplane better 
adapted to the type of service they provide. 
Most of them are using the DC-3, a good 
airplane but one now 17 years old as a type. 
A more efficient local service airplane could 
and should be designed. The carriers should 
agree on the specification and there should 
be a program to manufacture the airplane. 
Government aid in the construction of the 
prototype may be required . If so, the gov
ernment investment should soon be repaid 
by reduction in subsidy. 

Some of the local service carriers should 
have more logical route patterns, better 
adapted to provide transportation between 
communities with common interest. That 
should aid in improving their average load 
factor. T here should, in some areas, be a 
better definition of responsibility for local 
service between the principal carriers and 
the local carriers. The carriers and the gov
ernment should agree on how best to make 
those adjustments. 
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The Overseas There is a substantial 
Air Carriers: element of subsidy in 
the United States overseas air operation. It 
is usual to justify the need for subsidy by 
relating the difference in wage levels be
tween the employees of the U. S. companies 
and the employees of the foreign flag oper
ators. The difference in wage levels is, of 
course, substantial and due attention must 
be given to the higher operating costs which 
those higher wages produce. Subsidy is 
justified now and the United States com
panies cannot exist without it. But I doubt 
we should conclude the United States over
seas carriers must be forever subsidized, or 
as long as any differential exists. Nothing 
could be more damaging to the future of 
United States overseas air transportation 
than resignation to the philosophy that the 
operation can never be self-sustaining. I am 
sure we should look forward to a trend 
toward reduction of subsidy in the overseas 
field, with the hope and belief that it can 
ultimately be eliminated. 

In my opinion the existing national pol
icy which requires direct competition be
tween United States carriers in the overseas 
field produces a far greater requirement for 
subsidy than any other factor, for in many 
cases it produces excessive competition and 
in some cases wasteful competition. 

Our national policy about overseas air 
transportation should better consider the 
facts of life. It is often difficult for our car
riers to compete on even terms with the 
foreign air carriers, for many of them are 
government enterprises, carrying the flag 
for national policy, and we endeavor to 
operate our lines on the basis of private 
enterprise. We add to the difficulties of the 
U. S. carriers when we heap on them the 
requirement that they must compete directly 
with each other, often on identical, parallel 
routes, while at the same time meeting the 
competition of the foreign flag operators. 
If we are to continue that policy the pros
pect for self-sustaining service is distant 
indeed. 

Competition between U.S. carriers on the 
domestic routes is an accepted part of our 
national philosophy, and a sound principle 
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when it is not carried to the point of waste
ful competition. But the conditions of com
petition in the overseas field are in no way 
identical with those in the domestic United 
States. The very apparent and substantial 
differences between domestic and overseas 
conditions should be given better considera
tion in fixing our national policy for over
seas air transportation. 

Most of our country's experience in 
overseas transportation has been in the 
maritime field. We have accumulated a great 
deal of experience there, experience about 
what to do and what not to do. In the mari
time field there are, I believe, few if any 
examples of direct competition between 
subsidized carriers on identical routes. I 
know of no good reason to have a different 
policy for overseas air transportation. 

The National Investment The to
in Subsidy: tal of 
the amounts paid to subsidize domestic air 
transportation over the 25 years of its exist
ence pales into insignificance when com
pared with the total of subsidies paid earlier 
for the development of other forms of trans
portation. Our national investment in air 
transport development has permitted the 
United States to lead the world in air trans
port operation. That investment paid divi
dends far in excess of original cost during 
World War II, when our civil air transport 
experience was dedicated to military objec
tives. And it continues to pay dividends, 
for the several hundred long-range airplanes 
of the civil air carriers provide the greatest 
reservoir of air transportation capacity in 
the world. 

But, irrespective of the tangible benefits 
of our national program to develop air 
transportation, we should see the end of 
subsidy as soon as we can. It is encouraging 
that such a high proportion of our total 
domestic operation is already conducted 
without government aid. We should con
tinue to go in that direction, until we can 
see the end of need for subsidy, for all ele
ments of air transportation. The trend will 
be accelerated if we make sure that each 
new airplane type added to the fleet is 
capable of profitable operation. 
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SELECTION OF THE 
AIRPLANE TYPE 

The Nature of the Air transportation 
Business: is a "manufactur
ing" business. We manufacture and sell air 
transportation. We must sell our product at 
a price the public is willing to pay. Our cost 
of production must be lower than the sales 
price, otherwise we will not be long in the 
business. The airplane is our productive 
machine. If we are to have production costs 
lower than sales price we must have an effi
cient productive machine. Those are the 
economic factors, we must consider when 
we develop an airplane for the service. In 
one sentence, this means that the airplane 
must operate with profit at reasonable and 
attainable load factors. 

Fitting the Airplane Most of our 
to tlie Engine: discussion will 
be about the various types of power plants, 
with little discussion about the airframe. 
The reason for that is airplanes are designed 
around the power plants available. Over the 
years there has been revolutionary progress 
in the design of better airplanes, but ever 
since the construction of the Wright Broth
ers machine the limits of the airplane have 
always been established by the limits of the 
power plant. That situation exists today and 
it probably will continue. 

Piston Engines: The basic principle 
of the engine in the current airplane, in 
spite of its radical difference in shape, is 
the same as the engine in your automobile; 
both are piston engines. Throughout the his
tory of aviation, as with the first airplane, 
all of our transport airplanes have been 
powered with piston engines. We have pro
duced great engines of that type in the 
United States and have led the world in 
their continued development. 

It is probable, however, that we are reach
ing the end of reasonable capacity for de
velopment of this type engine. There is a 
continuing need for higher powers, both in 
the military and civil fields, for airplanes 
are larger and we expect superior perform-
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ance from them. A new type of power 
plant, the turbine, offers now better pros
pect for the higher powers required. The 
trend is unmistakably in that direction. 

That does not mean that we will no 
longer be operating piston engines. For 
many years after the introduction of new 
power plants the majority of flights will con
tinue to operate with the conventional type 
of airplane, with the conventional type _of 
engine, for the piston engine is relatively 
efficient for short and middle distance 
operation. 

Two General Types of A s y o u 
Turbine Engines: k n o w , 
there are, generally, two types of turbine 
engines; one, with the power plant geared 
to a propeller, usually called the "turbo
prop"; the other, without a propeller, gen
erating "thrust" directly, called the "turbo
jet." The latter is the engine commonly re
ferred to when talking about the "jet." 
Each engine type has certain advantages 
over the other. 

The Turbo-Prop: An airplane 
equipped with the turbo-prop engine will 
operate more efficiently at lower altitudes 
and with better fuel economy than the 
turbo-jet. It will require shorter runways for 
takeoff and can be fitted with reversing pro
pellers to give better control for landing 
and ground operation. It will usually be 
faster than the airplane equipped with pis
ton engines and slower than an airplane 
equipped with turbo-jet engines. 

The Turbo·.Jet: An airplane equipped 
with the turbo-jet engine is not efficient at 
low altitudes; its best performance may be 
around 40,000 feet. It will accelerate slowly 
and will usually require longer runways for 
takeoff. It has no propellers to be reversed, 
to slow the aircraft down after landing, 
and is less efficient for ground control. Its 
fuel consumption, on a relative basis, is 
much higher than that of a turbo-prop in
stallation. It is capable of very high speeds. 

Economy of The basic requirement for 
Operation: profitable operation is a 
low production cost. In the past, as each 
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new airplane has been faster than its prede
cessor, we have realized operating econo
mies, by engineering refinement. The air
plane equipped with the turbo-jet engine 
will give us our greatest single advance in 
speed. Why should it not give us, as faster 
airplanes have given us in the past, a lower 
unit operating cost? 

Capital Cost: One of the reasons for 
the high operating cost of the turbo-jet air
plane is the cost of development and pro
duction. It is estimated that the develop
ment cost for a prototype model may ap
proximate $30,000,000. It is estimated that 
production models thereafter may cost 
$3,000,000 to $4,000,000 each. Compare 
that with the cost of the DC-6, $1,000,000, 
or the DC-7, $1,600,000. 

The amortization of this high capital cost 
over the estimated years of useful life will 
require a monthly charge to operating ex
pense much higher than comparable charges 
for the amortization of airplanes now oper
ating, with resulting higher production 
costs. 

Fuel A turbo-jet transport 
Consumption: of reasonable dimen
sion will require about five tons, about 
10,000 pounds, of fuel per hour of flight, 
at 35,000-40,000 altitude. It will require 
even more fuel at lower altitudes. It is, of 
course, expensive to pay for that quantity 
of fuel. But the real problem is the cost of 
transporting such a great fuel weight. 

The transportation capacity, the lifting 
ability, of every airplane is limited. That 
lifting capacity must be divided between 
necessary fuel and residual ability to trans
port payload. The more fuel you need to 
transport the less residual capacity there is 
for passengers, mail and cargo. If you take 
aboard another ton of fuel you must reduce 
your payload capacity by a comparable 
amount. With the turbo-jet airplane too high 
a proportion of the total lift ability must 
go for transportation of fuel, and too little 
is available for the transportation of rev
enue-producing passengers, mail and cargo. 

The turbo-jet airplane will be fast, very 
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fast. It is disappointing that we have no 
adequate proof it can operate with econ
omy sufficient to warrant that it now be 
included in the operating fleet. The trend 
toward economy is heartening and the 
trend should continue. The long-range 
potentiality of the jet power plant is so 
tremendous that it would be unwise to 
conclude the jet airplane will not have a 
permanent place in air transportation, but 
the time for that is more distant than some 
are willing to believe. 

Turbo-Prop Engine, Fuel There 
Consumption and Capital: is rea
sonable assurance that the turbo-prop en
gine can operate with fuel economy com
parable to that of the best piston engines, 
and much superior to that of the turbo-jet 
engine. Except when very high speeds are 
required, the turbo-prop is the preferable 
engine and it offers many advantages for 
airline operation. 

The capital cost of the turbo-prop air
plane will be high but a substantial part of 
the increased cost can be offset, when com
pared with the turbo-jet airplane, by greater 
flexibility for use on the short, middle and 
long distance flights , permitting better 
daily utilization of the airplane and result
ing :smaller additions to operating cost. 

Tlie 1954 Models: The airlines now 
operate Douglas, Lockheed and Boeing 
four-engined airplanes, all equipped with 
piston engines, all capable of cruising at 
about 300 miles per hour. 

The next step in equipment transition is 
apparent; the substitution, in early 1954, 
of other airplanes equipped with piston en
gines, larger, faster and with greater range 
ability. 

The Douglas DC-7, equipped with the 
modern Wright Compound engine, will be 
flying this month and will be in scheduled 
service by the first of the coming year. 
American Airlines has purchased 25 of the 
DC-7 type for delivery during 1953 and 
1954. In 1954 Lockheed will also have a 
version of the Constellation equipped with 
the Wright Compound engine. Both of these 
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airplanes will be able to operate with econ
omy and both will have cruising speed of 
about 350 miles per hour. Coast-to-coast 
flights should be made in about eight hours. 

These new models, the Douglas and the 
Lockheed, will probably be the last of the 
large tr~nsport aircraft powered with pis
ton engmes. After them will come aircraft 
po":'ered with turbo-prop and turbo-jet en
engmes. The real problem for the airline 
operators is to decide which should come 
first, the turbo-prop or the turbo-jet. 

Comparison of The principal ad
Characteristics: vantage of the 
turbo-jet is that over long distances it can 
prod_uce greater speed than the turbo-prop, 
considerably greater. On the other side the 
turbo-jet has many relative disadvant;ges: 

1. It will require longer runways for 
takeoff; 

2. It has no propellers to reverse, to bet
ter control the airplane after 
landing; 

3. It is inefficient at low altitude and at 
reduced power, and that will pro
vide difficulty when it is necessary 
to "hold" in the air traffic pattern 
prior to landing; 

4. It is inefficient for short and middle 
distance operation, because the air
plane does not maintain optimum 
operating altitude except for a very 
short time; 

5. On the ground it produces a great vol
ume of noise with highly objection
able characteristics, making it diffi
cult to operate from "close-in" air
ports ; 

6. On a relative basis, it is very expensive 
to operate; 

7. It is not now suited for very long
range operation, due to high fuel 
consumption and limited weight
carrying capacity. 

The turbo-prop engine has, of course, the 
advantages which are listed as comparable 
disadvantages for the turbo-jet : 

1. It will accelerate more rapidly at take
off and shorter runways will be re
quired; 
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2. Reversing propellers will give the 
same ground control now available 
with the piston engine airplane; 

3. It is relatively efficient at low altitude 
and low power and its operation 
should present fewer air traffic 
problems; 

4. It is efficient for short and middle dis
tance operation when compared 
with the turbo-jet, and will there
fore provide better operating flexi
bility; 

5. The "ground noise" of the turbo-prop 
should be much less than that of 
the turbo-jet; 

6. Operating economy should be excel
lent, comparable to that of the best 
piston engine; 

7. It is well suited for very long-range 
operation, due to good fuel econ
omy. 

Availability of With these cotnpari
Power Plants: sons I am sure you 
will conclude that the choice between the 
turbo-prop and the turbo-jet engines for 
transport service is easy and obvious, for 
the advantages of the turbo-prop are nu
merous and convincing. 

In previous discussions on this subject 
we have had to proceed on the basis that a 
suitable turbo-prop engine would not soon 
be available, and the usual comparison has 
been between the piston engine and the 
turbo-jet engine. We believe now that a 
suitable turbo-prop engine will be available 
and that changes the basis of discussion and 
permits a more inclusive view of power 
plant capability. 

The very high cost of developing turbine 
engines, of both types, has been borne 
principally by the military services, based 
on the necessity for higher powers and 
higher speeds for combat aircraft. The 
turbo-jet, with its relative simplicity of me
chanical design and its ability to provide 
very high speeds, has been emphasized in 
the military program and its development is 
further along. There has been a trend in the 
military program to go directly from the 
piston engine to the turbo-jet, skipping over 
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the turbo-prop engine. There is now evi
dence of a turn toward the turbo-prop en
gine, principally in the military transport 
field, and I believe we will see a belated but 
accelerated development of the turbo-prop 
power plant. There should be available, 
within a few years, turbo-prop power plants 
suitable in size and power output for some 
of the larger, faster transports of tomorrow. 

The Factor of Air trans
Potential Competition: portation 
is a highly competitive undertaking. If your 
competitor can offer a faster schedule he 
will gain some competitive advantages. The 
British, for example, have devoted some
what more attention to the development of 
the turbo-jet transport than to the turbo
prop. Some of their turbo-jet airplanes are 
operating on the international air routes and 
there will be others. Our own overseas oper
ators will be faced on some routes with the 
competitive speeds of the turbo-jet airplane 
and they may be required also to operate 
that type, in spite of its inferior economic 
performance. 

The domestic operators should be able to 
view the problem on a more objective basis. 
There is no competitive requirement that 
the domestic operators purchase and oper
ate aircraft with a low economic potential 
and there will be none unless they provide it. 
Any advantage gained by a domestic com
petitor in the use of turbo-jet aircraft would 
be temporary, for others would purchase 
similar aircraft to meet the competitive 
threat. The net result would be that the eco
nomic status and prospects of the domestic 
industry would be considerably less attrac
tive. Certainly there is no reason to expect 
that the government will subsidize uneco
nomic competition. The losses, if they come, 
must be borne by the individual companies. 

Speed: The principal utility of the air
plane is that it travels fast; it permits an 
enormous saving of time when compared 
with any method of surface travel. 

All other things being equal, maximum 
speed is essential. The history of air trans
portation already shows an increase in cruis-
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ing speed from less than 100 miles an hour 
to more than 350 miles per hour. 

The military machine must travel very 
fast, for the reasons with which we are 
familiar. Speed, for the sake of speed, is 
much more of a basic requirement in mili
tary aviation than in civil aviation. 

In choosing an airplane for transport 
service you must strike the best balance pos
sible between required range, maximum 
speed, maximum carrying capacity, maxi
mum economy of operation and maximum 
adaptability to safe, dependable, comfort
able operation. Each of these factors must 
be given due weight and the best composite 
of the group should represent the best air
plane for a particular bracket of airline 
operation. 

It is not always sensible to utilize maxi
mum attainable speed. For example, it 
would not be difficult to build railroad 
trains to go 150 miles per hour, or trucks 
and buses to go 100 miles per hour. You 
are acquainted with the reasons why that 
is not feasible, although entirely possible. 
There are equally good reasons why air 
transportation cannot judge the capability 
of an airplane by its speed alone. 

Schedule In round numbers the 
Comparisons: Douglas DC-7 should 
be able to go from New York to Los Ange
les in about eight hours. The turbo-prop 
airplane should be able to cut that to six 
hours. The turbo-jet airplane, when it is 
capable of that distance without an inter
mediate stop, should be able to do the 
journey in five hours. 

This is the long distance operation in the 
United States, the coast-to-coast runs, 
where very high speed has the best oppor
tunity and the greatest utility. On the 
shorter runs the basic speed advantage of 
the turbo-jet is more difficult to translate 
into shorter flight times. On some of the 
shorter runs it is probable that the made
good speed of the turbo-prop will exceed 
that of the turbo-jet. 

The real question is what does it cost and 
what is it worth to clip an hour off the trans-
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continental flight? If it costs more to oper
ate the turbo-jet will the passenger be will
ing to pay a higher fare to save an hour or 
will he insist on the same fare with the 
higher operating cost coming ou; of a slim 
potential profit? 

Conclusions: We have stated the ob
jective to be self-sustaining status for the 
air carriers. To attain that objective the 
airplanes we operate must be capable of 
self-supporting service. 

The turbo-jet engine has great promise. 
We believe in its potential ability, on a 
long-term basis, and will do all we can to 
advance its development. More economical 
turbo-jet engines will be produced at some 
future time. When they are available they 
will power a large part of the transport fleet. 
We look forward to the time when we can 
have the speed of the turbo-jet without so 
substantial an impairment of economy. 

. In addition to the need for greater oper
atmg economy two other requirements for 
the turbo-jet power plant are apparent: 

One, ground control must be better. A 
parachute billowing behind the airplane is 
not sufficient and some form of reverse 
thrust must be developed. 

Second, if the turbo-jet airplane is to op
erate from airports located near the centers 
of population a way of reducing or sub
duing the irritating noise which the jet pro
duces must be discovered. 

The turbo-prop airplane will provide 
most of the things we require for a substan
tial improvement of the service. Speeds of 
450-500 miles per hour should be possible, 
permitting an increase of more than 100 
miles per hour over the conventional 
schedule. The airplane should operate with 
economy, be well adapted for traffic control 
and should perform well on the ground. 
Its cost per hour of utilization should be 
considerably lower than the turbo-jet. 

. It seems to me to be the course of good 
Judgment to defer adoption of the turbo-jet 
airplane until some later time. In the mean
time we should accelerate as rapidly as 
possible the development of turbo-prop en-
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gines of suitable size and power. We will 
need to perfect the engine and the gearings 
and controls between the engine and pro
peller, and to develop a new-type, high
efficiency propeller. These should be going 
on simultaneously. We should be able to 
have turbo-prop airplanes in service by the 
time the DC Ts and the Constellations 
have had a normal tour of duty. 

Within reasonable time I hope that a 
fleet of turbo-prop airplanes can be in oper
ation on the domestic airways, providing 
a continuation of the progress toward more 
and better air transportation which has 
always characterized the American air 
transport industry. 

While the airlines must provide the initial 
capital for the purchase of aircraft, the 
customer, in the long run, must pay for 
their operation, in the level of fares he is 
expected to pay for air transportation. We 
are, all of us, still intrigued by the glamour 
of the turbo-jet airplane. But neither we nor 
you can now afford it. 
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