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U.S. AIRLINE PASSENGER GROWTH BOOMING

PAYLOAD

Powered by four turboprop engines developing a total of 24,000 horsepower, a new military transport
being produced by a U. S. manufacturer carries a 100,000 pound payload. Its fuel load alone is more
than eight times the weight of a transport the same company manufactured 30 years ago. This tremen-
dous advance in air transport capability typifies the continuous and successful efforts of the U. S. aircraft
industry to maintain American air supremacy in peace and war.

Electronic Testing Unit Cuts 20-Hour
@ Operation to Less Than One Hour

The nose of the modern airplane
is its nerve center. It carries a vast
system of electronic gear necessary
to keep the aircraft flying and evad-
ing inclement weather—and, in the
case of combat planes, intercepting
the enemy.

To be sure that these mechanical
brains are properly linked and able
to perform their many duties, the
aircraft industry has devised a spe-
cial testing unit, believed to be the
largest of its kind, to inspect the
intricate electronic systems of high
performance aircraft.

The equipment, an answer to a
trouble shooter’s dream, is contained
in a cabinet 65 inches high, 45
inches wide and 24 inches deep. It
houses more than 6,500 electrical
connections, over 1,600 terminal
posts, through which the wiring har-
ness connects to the tester six mil_es
of wire, and a control panel contain-
ing 78 manually rotated selector
cwitches. Most important, the test
unit will detect intercircuit ]egka.ge,
grounds, discontinuity,
and reversal, and in all but the most
. Jlicated combination of condi-
fi(::]‘; will indicate just where the

trouble is.
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The circuit tester cuts a 20-hour
manual testing operation to less
than one hour, and makes, in the
bargain, a much more thorough test.
With this new apparatus, production
of many of our great new planes is
proportionately speeded. The time
saved can be translated into another
kind of saving too—the taxpayer’s
dollar.

New Aircraft Systems
Beating the Heat

Science and the aircraft industry
are rapidly learning ways to over-
come the so-called thermal barrier.

One major aircraft systems manu-
facturer has developed electronic
vacuum tubes, capacitators, trans-
formers, printed circuit boards and
electric motors, which are operating
experimentally at temperatures
ranging from 900 to 1,500 degrees
Fahrenheit—nearly three times as
hot as the greatest heat that can be
generated in the conventional house-
hold gas or electric kitchen oven.

The thermal barrier, nicknamed
thusly by the aircraft industry, is
caused by aircraft flying so fast that
air passing over the surfaces of the
plane causes the metal skin of the
aircraft to generate terrific heat.

So far, these devices are just be-
ing operated in controlled labora-
tory tests, but it is indicative of the
great effort put forth by all seg-
ments of the aircraft industry to
keep United States air power su-
preme.

‘Bossy’ is Still Boss
In Determining Wind
Direction for Pilots

The wind sock and other highly
developed wind indicators have met
their match in the cow, according
to the California Aeronautics Com-
mission. In its “Hints to Pilots,” the
Commission noted that cows always
point their tails toward the wind.

“Just remember to land facing
the cows,” the Commission suggest-
ed, “and you are into the wind.
When cows point in several direc-
tions, there is little or no wind.”

The Commission failed to give
landing instructions for use at air-
ports in urban areas, where the cat-
tle population is scarce or non-
existent.

Curved Speed Course
Adds 67 feet

Commander R. W. “Duke” Wind-
sor, winner of this year’s Thompson
Trophy for setting a national speed
record of 1015.428 miles per hour
over a 15.1 kilometer course in a
Navy shipboard interceptor fighter,
actually flew approximately 67 feet
further than the surveyed ground
distance, scientists estimated.

Windsor flew a curved course,
rather than a flat straight line, in
order to follow the curvature of the
earth to maintain constant altitude
at 40,000 feet. This added about 67
feet to the measured ground dis-
tance of 15.1 kilometers, and made
the new official national speed rec-
ord even more impressive.

The record was established near
China Lake, California, August 21,
1956.

Outlook for 1960:
60 Million

By Milton W. Arnold, Vice President

Operations & Engineering
Air Transport Association

Last year, more than 41 million
passengers flew on U. S. commercial
airlines—more than twice as many
as travelled by air in 1950. At the
present rate of increase, it has been
conservatively estimated that this
number will grow to upwards of 60
million in 1960.

There is little doubt in the minds
of American businessmen that the
potential growth of domestic and in-
ternational air travel is tremendous.
Last year, for example, nearly 70
per cent of all persons entering or
departing the United States travelled
by air. By 1960 this figure, also, is
expected to show considerable in-
crease.

Some of the most astute financiers
in the country are betting hundreds
of millions of dollars on these facts.
The airlines of the United States are
buying 446 luxurious new turbojet
and turboprop airliners in reliance
upon the growing acceptance by the
public that travel aboard U. S.-built
aircraft is not only the fastest way,
but also the safest and most eco-
nomical way.

Today, domestic airline fares av-
erage about 5.3 cents a mile, an in-
crease of less than 4 per cent since
1938, although retail prices gener-
ally since that time have soared
more than 105 per cent. In terms of
1938 dollars, air fares have been
cut fifty per cent. International air
fares are now 21 per cent lower
than in 1938.

With the advent of the huge tur-
bojet airliners, which will enter air-
line service in 1959, the dimensions
of an entirely new era of air travel
will be at hand. The jet’s speed
combined with its passenger capac-
ity makes this possible. One of the
new jet airliners which one United
States aircraft company will deliver
will have a maximum weight of ap-
proximately 290,000 pounds and
cruise at speeds from 550 to 600
miles per hour. Tts full payload
range, with normal fuel reserves,
will be more than 5,000 miles. It
will carry up to 146 passengers.

If this one new airliner, which
will cost the airline operator in ex-
cess of $5 million, is used for only
450 trips a year, it would be able to
haul 60.000 passengers across the

(See AIR CARRIERS, Page 7)
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WING TANKS OF A
LUXURIOUS NEW
U.S. AIRLINER
HOLD 9,600 :
GALLONS OF A=

FUEL-ENOUGH
TO SUPPLY A

40,000 POUND

TRAILER TRUCK FOR 14 MoNTHS

U.S.MILITARY JET ENGINES oF ONE TYPE ARE
FLOWN 6 MILLION MILES DAILY ~EQUIVAL-
ENT TO AN AIRLINE OPERATING 360 FOUR-

Views

ENGINE TRANSPORTS

CREWS OF A U.S.
JET TRANSPORT,
NOW IN PRODUGTION,
WILL OPERATE 26
SEPARATE RADIO
SYSTEMS FOR PASS—
ENGER SAFETY AND
CONVENIENGE
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SAC ‘Shack’ Is Confirmed Electronically
Without Single Bomb Being Dropped

New mobile radar control systems
developed by the aircraft industry
can track the flight of mammoth
Strategic Air Command bombers in
bombing and navigation training
over the U. S. and Canada, and are
able to determine the accuracy of
any strategic bomber crew without a
single bomb being dropped.

The only visible evidence of a U.S.
bomber crew’s ability to penetrate
and destroy targets is inside mobile
radar control vans, where the shad-
owy movement of tiny “blips” across
radarscope and the silent tracing of
a thin red line by an electronic pen
tell the story.

High overhead, alm~ost.daily, pilots
say “Bombs awz_iy!" into micro-
phones, and engines roar as the
bombers speed away after complet-
ing their homb runs. .But below,
are no bomb blasts, and only

there
nt sounds of far-

occasionally the fai
away jet engines are heard.

But inside th
the “blips™ on the radarscope repre-
cent the course of the planes (:0.11‘)11(25
;'n toward the targel w.hi('h wr'as gu(‘md
up by the radar van's antenna, anc

e radar control van,

the electronic pen records the light-
ning computations of the computers
on the plotting board.

Allowing for the type of simulated
bomb, air speed, wind drift, and
other factors, the scoring group
knows exactly where the bomb should
have hit the target and how the crew
and the plane’s performance should
be rated. Computations completed
for one mission by the “electronic
brain” in the radar control system,
the scoring group immediately gets
set for the next bomber and crew.

If the “bomb drop” is exactly on
target, the crew is credited with a
“shack’ or hit. If the simulated bomh
falls within a city block of the target,
the contestant gets into the scoring
column, but if his drop missed by a
wider margin, his run is disqualified
and his crew is ineligible for credit
for that run. They seldom miss, for
Strategic Air Command is a strict
adherent to accuracy — or else!

The Air Force uses these mobile
radar control systems, developed by
the aircraft industry, to guide mis-
siles and airplanes as well as to
score various types of hombing mis-
sions.
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Keystone of Superiority

There is nothing new about the efforts of this nation to discourage aggres-

sion. In fact, and in policy, the national attitude has always been to pre-
serve the peace.

There has been a new factor added, however, into the art of war which
makes the preservation of the peace more difficult and the art of war in-
finitely more deadly. This most significant factor is man’s ability to control
the transformation of matter into energy.

Unlocking this new door of science has made available atomic weapons
probably a million times more potent than chemically compounded explo-
sives. This fact, coupled with the very rapid advances in the aeronautical
and electronic sciences, has created a revolution in warfare.

There is little doubt that in productive capacity or in scientific and tech-
nical resources the United States is a rich nation. This nation’s aircraft

industry could, if need be, produce more planes, engines, missiles and thelr‘
1

associated electronics than the entire communist coalition. But the day is
long past, our government and military leaders know, that sheer quantities

of planes and men can preserve the peace, turn the tide of battle, or win a
major conflict.

In terms of air power, the military services have just about reached the
numerical strength that our national leaders have deemed the minimum
compatible with adequate defense. So today, and for the foreseeable future,
quality and readiness stand out as critcial twin objectives of the aircraft
industry and the military.

In this regard the relationship between the government and the aircraft
industry is one of striking significance. Rising as it has in but a few short
years, and based almost entirely upon technological developments, United
States air power could not have developed as it has but for the close and

mutually dependent relationship between science, the aircraft industry aid
the government.

The creation and production of advanced aircraft, aircraft engines, mis-
siles, systems and components, required to maintain American aerial su-
premacy today, is a task of great complexity requiring the finest minds the
country possesses. More than that, because of its nature it is a long process,
requires careful planning and determined administration. It also requires
wholehearted cooperation among scientists and engineers, industry and
government. It is a process for which the American free enterprise syStem

on which the aircraft industry was founded, is peculiarly well suited-

In ai cor ) . % 1“(’5
n air power, the margin between victory and defeat can be a few ™

PEr ho}”‘ in aircraft speed, engine dependability, a slight difference in mis-
sile guidance reliability, or perhaps a better ('leétl*()llicbﬁl'e control. In
fare t'here is no room for the second hest B eqipents huiel sligh
margin might be, and the United States aircraft i"(h‘*‘l’w . deter,ninod l.o
devote all its energies to insuring that the quality of A‘lm'erican air power °
superior in all respects to that of any potential aggr;‘ssor.
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of the average taxpayer in the aircraft indus-
try. Aircraft today cost tremendous sums of
money. They take millions of engineering
hours to create; they take years to design
and develop; they require multi-million dollar
installations for research and testing; they
need mammoth machine tools for production.
They are, in fact, among the most complex
products ever built by man. :

While the cost of this air power is under-
standably high, every American wants assur-
ance that every cent appropriated by the Gov-
ernment for aircraft procurement buys the
greatest possible amount of air defense. Cer-
tainly all Americans want to know that the
system under which aircraft are pr.ocured is
one that places a premium on efficiency and
economy.

Two Courses Were Open

NDER the present system of aircraft pro-
U curement—a policy of buying aircraft
from competing companies, each trying to
out-do, out-invent, out-perform the other—
the U. S. military services have placed reli-
ance on philosophy which traditionally has
stimulated American economic development
and technological leadership.

Several months ago, before a Congressional
subcommittee, Air Force Assistant Secretary
Dudley C. Sharp talked a}.?out the nation’s
decision to rely upon a private, competitive
industry for aircraft production.

“When the importance of air power was
first recognized,” he said, “the Government
was faced with making a choice as to the
most effective method of acquiring military
aircraft.

“We had a requirement for an artjcle which
had no readily available sources. There were
two possible courses of action open to ys, One
was to establish Government owned ang oper-
ated plants, and the other was to rely on
private industry.

“The decision which evolved wag to rely
primarily upon private indus_try for the de.
sign, development and production of aircraft.”

Secretary Sharp declared that “experience
has shown that the decision to procure from
private industry was a wise one. This was
demonstrated by the World War II contribu-
tion of the aircraft industry. It is also evi-
dent from the ability of the industry to date,
to keep us ahead of the world qualitatively,

in spite of the very serious postwar slump in
production.”

An Industry Vying for Quality
THIS task of keeping America ahead in the

air is one that has required vast research,
design, engineering, production and manage-
ment resources. In recent years the aircraft
industry has had to grow at a rapid rate to
meet the challenge, From several companies
producing only hundreds of aircraft per year,
the industry has expanded to become one of

> .
the country’s most Important manufacturing
enterprises.
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cost competitive can each company hope to
stay in business.

This knowledge provides constant stimulus
to the men charged with management respon-
sibility in the aircraft industry. On this point,
an executive of a major airframe company
has pointed out that the vigor and energy that
characterize the industry stem to a large. ex-
tent from competition. And our competitive
system of aircraft development is given
strength and vitality, he asserts by the free-
dom which individual companies are given to
explore and improvise.

One manufacturer recently described the
way military procurement practices in the air-
frame industry rely on competition:

“. .. The competition is in many instances
closely connected with design and mission re-
quirements, as well as costs,” he explained.

“After mission requirements have been es-
tablished by the Government, engineering de-
sign proposals are requested from qualified
contractors and such proposals are evaluated
competitively from every aspect.

“At the same time, cost proposals are ob-
tained, which are likewise considered from a
Competitive standpoint.

“A competition must be decided with due
consideration of al] factors, including excel-
lence of design, demonstrated production
ability (including both quality and schedule
attainment) , and costs. For any different com-
petition, different weights may be assigned to
each of the above factors, depending upon the

urgency of the procurement and mission
requirements,”

A West Coast airframe producer, on this \‘>
Same subject, pointed out why this kind of
Competition is good both for the industry and
for the taxpayer:

“The EXiSting n’]ilitary defense program 18
not enough to keep all these (airframe) facili-
tlei operating at economically favorable levels.

The result jq spirited competition. We
favor spiriteq competition. We feel that the
overnment does not owe anyone a living,
and we are willing to take our chances on the
quality'of our accomplishments. We feel that
COmpetition keeps us, as well as our competi-

tors, toes and continuously seeking
- - 2"
mplishing more for less.

on our
means of aceq

Net Resuls: Air Superiority
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est intercontinental jet bomber was de-
ed in Competition with another heavy jet,
Con.c?i\red by another company. This com-
ll)fit’ltlve SPirit prevails throughout the indus-
IY’s operations. Atomic planes are being ‘_]e'
vel.oped\with two major airframe companies:
Vy¥ing tq out-do each other, and with tWO

engy v 5 =
181ne Companies seeking to better each oth
nance,
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velopment of two operational missiles, each
using entirely different technical approaches.

More important, of course: It means that
the American taxpayer is certain of getting
not only the most, but the best, for his air
power dollar.

The net result of such competition: Ameri-
cans can be confident that the air weapons
finally procured are the best that the com-
bined brains of American industry can devise
and produce. This is true because the sum
total of U. S. air power is able to draw on
thousands of companies, with tens of thou-

each other in design, development, produc-
tion, subcontracting and supplying.
A Midwestern aircraft executive pointed

sands of engineers and scientists, vying with /tH/

owever, that the air-
ot compete like “shirt
producing approximately
to the same delivery sched-
ain a Government order un-
rtised bid. Theirs is primarily
petition of price only.

Ours, on the other hand, is the competi-
tion of creativeness, quality, ability io pro-
duce, speed of delivery and price.” And he
added: “Generally it is all-or-nothing compe-
tition. If you lose, you lose hig.”

In practice, how has this system worked?
With federal expenditures for aircraft, guided
missiles, and related equipment estimated in
excess of $8 billion in the current fiscal year
how well has competition provided a built-ir;
safeguard that the best air defenses are cre-
ated at the lowest possible cost?

T HERE is no better proof of the efficiency

and effectiveness of competitive procure.
ment than the industry’s record over the past
few years.

Shortly after returning to the United States
from an unprecedented trip to the Soviet
Union in June, Air Force Chief of Staff, Gen.
Nathan F. Twining, assessed the comparative
quality of U. S. and Soviet aircraft in these

U. S. Technological Leadership

terms:

Despite “undeniable strides,” he said, “they
have not outdistanced us. Nothing is superior
to the best U. S. aircraft in comparable
categories.”

Today’s challenges are, however, greater

than ever hefore. An aircraft executive said

recently that the modern production line no.
longer begins at the drafting board. “It has
been moved one step farther back,” he -
enteds “It begins now with a sear
Ieae knowledge—for informations
available in the textbooksi™

been said that there,
it hasat pl fies today—+
of co . {4

erimental. The

the ex&?g}ided missil s, ]
craft, already are being superseded on the
bombe boards by aerial ‘weapons of even
a‘wes_o_mf\p, : Zg? Always there is

ment f ,J“‘ t that will fly far-
aste’ ependably.

longer

At
jreraf ustry’s scientists and engi-
- are thinking in terms of planes,

powerplants and components that will enable
men to fly four and five times the speed of
sound. They are searching out the secrets of
the stratosphere, developing earth satellites,
designing missiles that can cross oceans and
continents with undeviating accuracy.

Today’s facts have, in truth, become more
startling than yesterday’s fiction. They are
overshadowed only by tomorrow’s needs.

The Matter of Cost

It is plain that the action of competitive
forces in the aircraft industry has helped keep
the industry’s eyes fixed firmly on the need
for qualitative superiority. There is equal

recognition of the need for cost-consciousness,
for economy.

Assistant Secretary of the Navy Raymond
H. Fogler has explained that “the greatest
portion of the cost of aircraft and engines to
the Government is made up of the contract-
or’s costs. Hence it is essential that we pro-
vide him with incentives to reduce such costs
by achieving maximum efficiency in the use
of his labor, engineering talent and materials,
by designing for low-cost manufacture and
by arranging the facilities most effectively to
achieve reduction in his manufacturing cost.”

But he also pointed out:

“The risks which individual firms face in
producing military aircraft are substantial
and numerous. In the field of military air-
craft the industry has but one customer, and
that a highly demanding one—the Depart-
ment of Defense. A contractor who fails to
produce a satisfactory military product is in
serious jeopardy of losing his competitive
position. . .

“For example, before a production model
becomes obsolete, the manufacturer must de-
velop and offer a new model to meet new
requirements. If he cannot do this, and if his
new model does not out-perform those of his
competitors, he has little chance to continue
in production.”

The impetus of competition within the in-
dustry is thus a constant force acting upon
individual manufacturers, impelling them to
risk private capital, to direct resources into
new channels, to increase the pace of activity.
It has also placed a premium upon cost reduc-

tion.

Stretching the Procurement Dollar

HAT has this meant in dollars and

cents to the taxpayer? Specific cases
speak for themselves. Many of them are stag-
gering. In the case of one company, it has
meant that the Government saved $160 mil-
lion because the manufacturer was able to
produce aircraft for less than they and the
military authorities originally thought possi-
ble. In the case of another company, man-
hours required to produce each airframe
pound of a six-jet medium bomber were cut
to only seven per cent of those required for
the first production model.
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But the true story is not told only in the
lists of multi-million dollar economies. Per-
haps more important is the fact that competi-
tion has imposed the requirement for continu-
ing attention to even the smallest item of cost.
It has resulted in the use of time- and money-
saving expedients that lop cents off here, dol-
lars off there—and that whittle away con-
stantly at the burgeoning cost of today’s com-
plex air defenses.

These economies are typical of dividends
accruing constantly to the taxpayer as a result
of competitive incentives in the industry.

Heavy Reinvestment of Earnings

At the same time, the same competitive
forces have resulted in heavy reinvestment by
the aircraft industry of its relatively low
profits. The Air Force has pointed out that be-
tween 60 and 70 per cent of aircraft earnings
in recent years have been reinvested in the
business—to provide facilities, working capital,
and research and development for U. S. air
power. Fourteen major companies, for exam-
ple, have reported that they plan expenditures
of more than $370 million for capital im-
provements in 1956, 1957 and 1958.

Such heavy reinvestment of earnings has
made it necessary for companies to adhere to
extremely conservative dividend policies. In
the case of an East Coast airframe manufac-
turer, 77 per cent of profits over the past
seven years have been used for new and im-
proved facilities, for tools to work with, or

$50,000,000

for operating capital. Only 23 per cent of
this company’s earnings during the period
were paid to stockholders as a return on their
investment. A Midwestern manufacturer in
the period from mid-summer 1951 through
mid-summer 1955 paid to the owners of the
husiness only 19.5 per cent of the company’s
net earnings. )
In many instances, too, aircraft companies
,anticipati"g future military needs — have
invested their own funds in develo‘pment of
hgines and components without as-
{ Government contracts. This has
de necessary because of the extremely
been mace | in design, development and
Jong Ie{“d'hme reraft — and the knowledge
produC“”” of a]jq competitive position de-
that the company =

] hlanes, €l
gurance 0

pends on design advances.

In one interesting case an aircraft builder,
using company funds, began construction of
the prototype of a jet tanker-transport in
1952. This prototype was completed in 1954
at a cost of about $16-million. The Govern-
ment later recognized the need for the tanker-
transport and placed orders for it, yet the
company will not recover from the Govern-
ment any of the $16-million spent in produc-
ing the prototype itself.

Financial Risks

THE manufacturer of this aircraft assumed
the financial risk of design and develop-
ment, and of production of a prototype, with-
out indication from the Government that the
plane would ever be ordered. Because the
company did risk its funds in this way, the
Department of Defense will save an estimated
$50-million on rhe initial program through
incorporation of necessary changes and re-
finements which became known during inten-
sive flight testing of the prototype. Further,
the manufacturer reports, the experience
gained in constructing the prototype will con-
tribute substantially to reducing production
costs on the operational aircraft, and these
planes will be delivered to the Air Force a
number of months sooner than would other-
wise have been possible.

This same company, incidentally, financed
research on a swept-wing bomber for three

‘PLANES!

years before receiving an Air Force contract
for two prototype aircraft.

Investments on this order involve obvious
risks in view of the peak-and-valley nature of
the aircraft industry. One airframe company
president recently discussed some of the un-
certainties peculiar to the industry:

“Because of the nature of the product, we
have an unusually long design and manufac-
turing cycle. This . . . magnifies the competi-
tive hazards of the business, since technical
innovations or changed requirements may
render a line of development obsolescent and
result in a company having no production
potential in that category for a period of
several years.

“So let me recapitulate these unusual con-

ditions a company such as ours is operating
under:

“First, a single large customer; second, a
violently fluctuating demand over a period of
years, intense competition on a design basis,
rapid technological progress and a very heavy
demand ahead, long time-cycle, complete sys-
tem responsibility and lastly, the specialized
nature of our capabilities and facilities.” ‘\’

D&

A Record of Cost-Consciousness

N THE face of these unusual conditions,
the industry has forged ahead on the tech-
nological front, has reinvested a major por-
tion of all earnings in the business of building
aircraft for national defense, and has achieved
a remarkable record of economy through
cost-consciousness.

“In effect,” according to Air Force Assis-
tant Secretary Sharp, “the industry has be-
come an indispensable part of our national
defense team. We strongly believe the pres-
ent relationship to be the right one and have
rejected the suggestion that existing Govern-
ment agencies could be expanded to design
and produce the superior weapons we must
have. This would be a step backward and, we
believe, unthinkable.”

. The preservation of this competitive system
' Important to every American. If we are t0
push ahead in the technological field—and it
We are to assure that scientific progress a5

aireraft production are achieved in the most
efficient and economical manner—this oM
petition should be stimulated and encourage:

In particular, 2

1. Government procurement policies should
Co.ntinue to be directed toward creating &
climate of stability and competitive challenge-

' 2. Encouragement should be given to po!l-
cies which enable the industry to maintain
ﬁnanc.ial health adequate to retain, and fu.lly
use, its skilled engineering, manufacturing
and management teams, o

3. Recognition should be given in procure:
ment planning and policy to the (a) key role
played by research and development in the
creation of superior ajr power, and (b) need
for financial soundness within the industry to
prosecute vigorously such research and devel
Opment activitjes,

Future Prospects

With these three essentials — competitive
challenge and stability, retention and fu
utilization of industry engineering, production
and management teams, and sufficient finan-
cial strength to maintain modern facilities
and a high level of research and development
—America’s aircraft industry in the future
can be expected to reach mnew peaks ©
accomplishment,

Certainly we can rely upon one charactef'j.\‘
istic of our industry which has no COlmter.Da]-t
in totalitarian systems. That characteristi®, ¥
competition—the contest hetween comPAM®
in a free enterprise system which has its P2Y° i
only when a business is able to do mor¢ !
less than other comparable husinesses:
~ This interaction of competitive forces
msurance policy, made out to the AIT‘C i
taxpayer, that the air power dollar will pur-
chase the maximum amount of air defense:

is an
rican
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Air Carriers Place $2 Billion Order
For New Jets and Turboprops

(Continued from page 1)
North Atlantic in 12 months. This
is almost the number carried by the
ocean liner United States in 1955.
The SS United States was built at a
cost of $70 million four years ago.

Probably the first of these great
new jet airliners will fly the inter-
national routes between America
and Europe, and transcontinentally
in the U.S. The turbojet airliners
will serve primarily the so-called
long haul operations.

To serve the medium haul market,
such as St. Louis to Chicago and
New York to Washington, or Dallas
to Houston, the airlines have placed
orders with the aircraft industry for
the turboprop-powered type airliner.
In this type of plane, a jet turbine
engine is geared to turn a propeller.
One major airline claims that the
turboprop-powered plane, with its
400 mile-per-hour speed, is ideally
suited to the shorter routes. Two
aircraft manufacturers are also work-
ing on turbojet-engined airliners
which offer great promise for the
medium haul market.

In terms of travel time, the jet
transport presents some startling
facts. When the jets enter airline
service, it will be possible to travel
from Dallas to New York in 2 hours
and 36 minutes; from Los Angeles
to Chicago in 3 hours and 24 min-
utes; from New York to Rio de Ja-
neiro in 8 hours, 30 minutes; and
from New York to Rome in 7 hours.

Today, even with our finest piston-
engined planes, a transcontinental
trip consumes most of a business
day, a transatlantic flight somewhat
more. With turbojets, transconti-
nental flights outside the regular
business hours will be entirely pos-
sible. Conceivably, a passenger
could leave New York after work,
have dinner with a business associ-
ate on the West Coast, and be back
at his desk in New York the next
morning.

As another way of measuring the
impact of our U. S. aircraft indus-
try’s newly developed tool for com-
merce, let’s look at the work a jet
airliner can do. One early modern
airliner was a l4-passenger plane
which cruised at about 110 miles an
hour and cost about $87,000. Either
of the two new long-range jet trans-
port types being manufactured in
this country will cost something over
$5 million each. But either of thfzse
jet planes will do in 24 hours the job
that it took 50 of those old 14-passen-
ger airliners to do. ]

Orders for the airline industry’s
new fleets are enormously costly.
To date, the tab approximates $2 bil-
lion for jets and turboprop planes
alone. Informed estimates indicate
that over the next ten years the air-
lines will order from the U. S. air-
craft industry as much as $3 billions
worth of equipment.

That’s a Vvery substantial bet on
the future for our scheduled air-
lines. To insure this future, opera-
tors and investors both need assur-
ance from the government that this
highly competitive, yet highly regu-
lated industry, will be permitted a

stable regulatory climate during the
period ahead.

Today, the airline industry has
virtually completed a transformation

from an infant industry through -

subsidies begun years ago when the
airlines came into being, to “sub-
stantial contributors to the govern-
ment.” In 1955, the subsidies paid
to the carriers totalled $34 million
which was paid so that air service
could be provided to American com-
munities and territories which other-
wise could not afford to have it and
keep essential international routes
in operation. A small amount of
subsidy also went to develop heli-
copter service. During this same
period, federal income taxes imposed
on these airlines amounted to $82
million, yielding a net intake of $48
million from what had once been a
state-supported operation.

The government has also found
that the sale of airmail postage is
one of its few genuinely profitable
operations., In fiscal 1955, airmail
revenues amounted to a little over
$142 million. The cost that the Post
Office allocated to this service, in-
cluding payments to the carriers,
was $122 million. This leaves a
profit of $20 million to the Post
Office.

Even so, it could well be that the
indirect benefits that the government
is deriving from a healthy and vigor-
ous air transportation system are
still more valuable. In the words of
one of the nation’s largest airline
operators: “Today, the number of
long-range transports in the U. S.
airline fleet exceed 700; by 1961, it
will exceed 1,000. This civilian air-
lift represents the greatest reservoir
of air transportation capability in
the world, far exceeding the poten-
tial of any foreign fleet.

“It has been paid for by private
capital. It has been maintained at
the expense of the airlines. If it was
the intention of our early statesmen,
in their support of pioneer transpor-
tation, to cast bread upon the wa-
ters, their hopes have been justi-
fied.”

To any one familiar with the de-
tails of American history, one re-
calls the impact of the railroad upon
the economic growth of the nation;
that the federation of our states
into one union made it possible for
men and machines to be moved free-
ly across our continent, and thus to
lay the foundation for present-day
America.

In later years, the might of this
nation was often measured in num-
bers of ships. In the years ahead,
the airplane will serve as the instru-
ment for continuing to open new
frontiers. The airplane is today the
most powerful instrument of national
defense. It is, because of the airline
industry, probably one of the most
effective instruments for the preser-
vation of peace.

The transportation achievements
of the past few years have been
made possible only through the in-
telligent. cooperative efforts of both
our U. S. aircraft industry and our
airline industry.

ENGINEERING AIR SUPERIORITY

The continuing performance increases of modern aircratt are
made possible by a vastly accelerated technological effort of
the aircraft industry. During World War I, one engineering
hour was required for every fifteen hours of direct manufactur-
ing. Today, with emphasis on development and smaller produc-
tion orders, the ratio is one engineering hour for every three
hours of direct manufacture.

USAF ‘Air Power’ TV
Series to Start Nov. 11
Over CBS Network

A new television series entitled
“Air Power,” depicting the role of
the U. S. Air Force in the develop-
ment of flight from the first powered
flight by the Wright Brothers at
Kitty Hawk to the supersonic air-
craft in today’s arsenal, will have its
premiere performance over the CBS
television network on Sunday, No-
vember 11, with a special hour-long
program.

The remaining 25 programs in the
series, which will be telecast on suc-
cessive Sundays at 6:30 p.m. in each
time zone, will each be of one-half
hour duration. The “Air Power”
series, produced by CBS in coop-
eration with the Department of the
Air Force, has been two years in the
making.

“Air Power” is, according to an
Air Force spokesman, an important
endeavor which should materially
contribute to public understanding
of the progress and capabilities of
air power. Many aircraft companies
have given full cooperation to pro-
duction of the series by providing
film footage and filming facilities
for use by the producers.

Five major American aireraft
producers now hold firm orders
or options from U. S. and for-
eign airlines for a total of 600
jet and turboprop transport
planes valued at more than $2
billion, an AIA survey discloses.
Turboprop-powered airliners ac-
count for 259 planes on order or
option. These are valued at
$323.5 million.

The remaining 341
are all four-jet transports valued
at $1,741 million.

More than 100 of the 600 gas-
lurl)ine-powm'cd transport plaues
have been purchased or optioned
by foreign airlines.

airerafi

New Technique Saves
On Control Studies

By making adjustments in the con-
trol system of a standard production
jet fighter, a team of USAF and air-
craft industry engineers have been
able to determine the control char-
acteristics of a new, high perform-
ance, high altitude supersonic bomb-
er without the necessity of building
the usual costly prototype model.

Because modern military aircraft
operate at extremely high speeds,
speeds much faster than human re-
flexes, it has become necessary to
equip them with power-operated con-
trols, and at the same time, to equip
such planes with “artificial feel” in
the control systems.

In the case of the modified jet
fishter which was used by the air-
craft company to obtain control char-
acteristics data for the supersonic
bomber, the longitudinal control
system was actuated by special hy-
draulic servos, permitting wide vari-
ations of the stability and control
characteristics of the airplane.

In effect, what happened was that
the geometry or shape of the air-
plane was varied in flight. This was
accomplished by using an assem-
blage of highly specialized auto-
matic, mechanical and electronic
equipment which introduced stabil-
ity through automatic movement of
the plane’s control surfaces inde-
pendent of the pilot.

For testing the characteristics of
the new bomber, engineers super-
imposed a knob system on the vari-
able stability equipment of the jet
fighter, which adjusted the stick
force and motion to the amount de-
sired by the pilot for proper control
by feel.

Besides simulating design aircraft.
this variable stability research has
successfully explored automatic con-
trol systems which replace the tend-
ence of aircraft to roll, yaw, or pitch
with ideal stability characteristics.
The airplane thus becomes a more
accurate “gunnery and hombing plat-
form” from the military viewpoint.
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‘Magic Web’ of Federal Airways
Serves 100,000 Aircraft

The invisible electronic network
in the skies above the nation, a
“magic web” of aerial highways
known as the Federal Airways, is a
system which must serve equally the

“captain of an airliner and the com-

mander of a jet bomber; the captain
of an executive airplane and the man
at the stick of a supersonic jet fight-
er; the pilot of a helicopter and
many of the 300,000 holders of pri-
vate pilot licenses who fly small
sports planes and pleasure craft.

With about 100,000 airplanes ca-
pable of taking to the air in this
country, there must be control and
regulation of traffic in the sky. and
the pilots must know exactly where
they are at all times while they are
airborne.

In peacetime, each type of flyer
has equal access to this “magic
web,” although the military can and
does obtain priority for certain of its
peacetime missions. But if an emer-
gency should arise, the skies would
be swept clear of all civil aircraft
except those contributing directly to
ending such an emergency.

This “magic web” costs a great
deal of money, not only to install but
to operate and maintain. The Fed-
eral Airways System today is valued
by the Civil Aeronautics Administra-
tion at more than $100.000.000. The
cost of amortizing, operating and
maintaining this web is approximate-
ly $75,000,000 annually.

And obviously, someone has to foot
the bill. The American taxpayers
pay the military’s share. The com-
mercial airlines and other segments

But Autographs Are
Not Available

One aircraft firm, responding to
the military services’ urgent pleas
for speedier ways of incorporating
the latest technical data in manu-
als, taught an electronic accounting
machine to write a book. The work,
which is not expected to make the
“hest seller” lists, is nevertheless
vitally important to defense—the
maintenance and spare parts cata-
logue required for each airplane
built by the U. S. aircraft industry.

The new method of literary com-
position involves punching the nec-
essary information onto a series of
cards, each of which is about the
size of two playing cards placed side
by side. The electronic accounting
machine then shufﬂe§ and deals the
cards, sorting them into correct or-
der and reproducing their contents
on page sheets. If there are last-

spute revisions, the operator mere-
mi nches another card, and the
ly liu e does the rest, in jig-time.
maenr [ sheets are photographed,
The fina tshe negatives. the book is
all_d f"‘”ln Oﬂlset press-'almost with-
printed (),ymu("hed by human hands.
at beae Jermitting additions. de-
Bemdes dl eleventh-hour revisions,
letions & thod reduces composition
the new me 1o 80 per cent over the
costs by up ed system of vantype
prﬁlvll):):;t'ifmf‘. t‘he ajrcraft manufac-
co =

turer estimates:

ot

of civil aviation pay their share in
fuel taxes. On one coast to coast
trip by a four-engined airliner, for
example, the airline pays in the
neighborhod of $75 in taxes on the
fuel consumed. Since 1933, the na-
tion’s airlines have paid over $104.-
000,000 in fuel and oil taxes.

Civil air transportation serves
everyone in the country by its con-
tribution to better postal service, to
the nation’s commerce and to na-
tional defense. Airline planes actu-
ally spend less time in the air to
serve more people, directly and indi-
rectly, than any other segment of
civil aviation.

With about 1,500 airplanes — just
about 1.5 per cent of the total num-
ber of planes in the country — the
domestic scheduled airlines carried
approximately 38,000,000 passengers
in 1955. The aircraft used to per-
form this job were in the air about
3,000,000 hours.

Rugged TV Camera
Rids Weapon Tests

An invaluable aid to air weapons
testing—a rugged new television
camera — developed by industry, is
undergoing tests by military arma-
ment experts. With the new camera,
Navy, Air Force and Marine officials
are able to watch the performance
of high-powered advance weapons
from a distance of only three feet —
the distance the TV camera is lo-
cated from the weapons — by view-
ing a motion picture size screen situ-
ated 150 feet away from the firing
bay.

The closed circuit television equip-
ment transmits clear, detailed images
of the weapons test despite noise
levels well over 120 decibels and the
shock waves produced by the firing
of the weapon. This new TV camera
also provides close-up views of weap-
ons in action which were previously
impossible to obtain because of nec-
essary safety factors.

Two cameras are used for the tests
by the Aircraft Weapons Department
of the Naval Aviation Ordnance Test
Station. One is mounted on a tripod
close to the firing weapons inside the
test chamber, and the other, a small
five-pound camera, is focused through
a glass observation port in the two-
foot-thick concrete wall at the rear
of the test chamber.

Pictures from either camera, con-
trolled by a switching device, are
relayed to a TV projection system
in the viewing room where a large
group of officials can watch the pro-
cedure in complete safety and com-
fort. Before the advent of the new
closed circuit television technique,
only a few persons were able to peer
through the ohservation port of the
chamber at any one time to observe
the testing of weapons.

The new camera, which can with-
stand high levels of shock and noise,
is expected to prove of enormous
value in dangerous industrial obser-
vation jobs as well as in weapons
testing.

AIA Sponsors Meeting
With Latin Nations

The Export Committee of the Air-
craft Industries Association will hold
a Latin American Aviation Confer-
ence, November 14-16 in Miami, Fla..
to discuss a coordinated program of
inter-American aviation activities.

Officials of Latin American mili-
tary air services and airlines will
meet with U. S. government leaders
and representatives of the U. S. air-
craft industry. In addition, U. S.
airline operators in Latin American
countries are being invited.

“Latin - American military and
civil aviation looks to U. S. manu-
facturers as a prime source of sup-
ply for their aircraft and aircraft
equipment needs,” Charles H. Shuff.
Chairman of the AIA Export Com-
mittee, said. Mr. Shuff is an official of
one of the member companies of ATA.

“This meeting,” Mr. Shuff added.
“presents an unique opportunity for
the Latin American nations to give
voice to their aviation problems and
to suggest constructive solutions to
those problems.”

Rircraft Industry
Top Employer

The aircraft industry has reached
a World War II employment peak
and has been the nation’s largest
employer of workers for three
months in a row, according to the.
latest Bureau of Labor Statistics ﬁg-‘
ures. During June, July and August,
the aircraft, aircraft engine, systems
and components manufacturers had
more employees at work than the
automobile industry.

In June, BLS said, there were
790,400 aircraft workers compared
with 732,200 auto workers. In July,
the figures were: 804,300 aircraft
workers and 716,000 auto workers:
and in August, 814,400 aircraft
workers and 702,000 auto workers.
The August figure was previously
exceeded by the automotive industry
and topped only during the second
World War.

The aircraft industry previously
topped the automotive industry and
became the country’s leading em-
ployer only in wartime—both dur-
ing World War II and the Korean
War.

Zonta Scholarships
Offered Women

Zonta International, the world wide
organization of executive women 1
business and the professions, has
announced its 1956-57 Amelia Ear
hart graduate scholarship program
for women, to encourage study.by
women in the field of aeronautical
engineering. Scholarships of $1,800
each will be awarded to one or more
women in the engineering field who
already possess a bachelor’s degree.

The Zonta scholarship plan 1s In
line with the practices carried out by
members of the aircraft industry,
who annually spend millions Of. dol-
lars for scholarship grants in science
and engineering.

The Zonta International §ch01ar-
ship award was established in 1938
to honor the memory of Amelia Ear-
hart, the first woman to fly the 1,“'
lantic. She perished in 1937 while
attempting to circle the globe at the
equator, a hitherto untried course.

Applications for the Zonta scholar-
ship must be filed by March 1, 1957,
with Dr. Helen Pearce, Chairman of
the Zonta Scholarship Committee.
Salem, Oregon. The scholarships
may be used in any approved schools
which offer high level graduate
courses in aeronautics. Some sch
accept an undergraduate course =
general engineering or a major i
mathematical physics as a l)l'ereql;f:
site for graduate work in aeronﬂd”;
cal engineering instead of the Ul ii_
graduate course in aeronautical eN&
neering. \

Since the inception of the Zlog‘t;
scholarship plan, twenty awards 1eer
been made to women in the eﬂﬁ'n o v
ing field. The winners inclu ledsj
experts in many technical ﬁeZonta
one of the earliest chosen for & er in
scholarship is now chief englm: s
the vibration and flutter d‘-’ll)?;.nand
of a major producer of figh
bomber planes.
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‘Magic Web’ of Federal Airways
Serves 100,000 Aircraft

The invisible electronic network
in the skies above the nation, a
“magic web” of aerial highways
known as the Federal Airways, is a
system which must serve equally the
Captain of an airliner and the com-
mander of a jet bomber; the captain
of an executive airplane and the man
at the stick of a supersonic jet fight-
er; the pilot of a helicopter and
many of the 300,000 holders of pri-
vate pilot licenses who fly small
sports planes and pleasure craft.

With about 100,000 airplanes ca-
pable of taking to the air in this
country, there must be control and
regulation of traffic in the sky, and
the pilots must know exactly where
they are at all times while they are
airborne.

In peacetime, each type of flyer
has equal access to this “magic
web,” although the military can and
does obtain priority for certain of its
peacetime missions. But if an emer-
gency should arise, the skies would
be swept clear of all civil aircraft
except those contributing directly to
ending such an emergency.

This “magic web” costs a great
deal of money, not only to install but
to operate and maintain. The Fed-
eral Airways System today is valued
by the Civil Aeronautics Administra-
tion at more than $100,000.000. The
cost of amortizing, operating and
maintaining this web is approximate-
ly $75,000,000 annually.

And obviously, someone has to foot
the bill. The American taxpayers
pay the military’s share. The com-
mercial airlines and other segments

But Autographs Are
Not Available

One aircraft firm, responding to
the military services’ urgent pleas
for speedier ways of incorporating
the latest technical data in manu-
als, taught an electronic accounting
machine to write a book. The work,
which is not expected to make the
“hest seller” lists, is nevertheless
vitally important to defense—the
maintenance and spare parts cata-
logue required for each airplane
built by the U. S. aircraft industry.

The new method of literary com-
position involves punching the nec-
essary information onto a series of
cards, each of which is about the
size of two playing cards placed side
by side. The electronic accounting
machine then shuffles and deals the
cards, sorting ther_n into correct or-
der and reproducing their contents
on page sheets. If there are last-
e revisions, the operator mere-
es another card, and the
does the rest, in jig-time.
| sheets are ;)}1()t<)graplxe(j.
U the negatives. the book is
and from il l,yessﬁa]mnst with-
printed by ched by human hands,
out beng s mitting additions, de-

Besides dper]eventhb-hour revisions,
Jemons a:letlfod reduces composm?n
the new " to 80 per cent over the
costs b)’]” sed system of vzmt)’P‘e
prﬁlvli(():x:\tiinfvtlle aircraft manufac-
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jurer estimates:
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of civil aviation pay their share in
fuel taxes. On one coast to coast
trip by a four-engined airliner, for
example, the airline pays in the
neighborhod of $75 in taxes on the
fuel consumed. Since 1933, the na-
tion’s airlines have paid over $104.-
000,000 in fuel and oil taxes.

Civil air transportation serves
everyone in the country by its con-
tribution to better postal service, to
the nation’s commerce and to na-
tional defense. Airline planes actu-
ally spend less time in the air to
serve more people, directly and indi-
rectly, than any other segment of
civil aviation.

With about 1,500 airplanes — just
about 1.5 per cent of the total num-
ber of planes in the country — the
domestic scheduled airlines carried
approximately 38,000,000 passengers
in 1955. The aircraft used to per-
form this job were in the air about
3.000,000 hours.

Rugged TV Camera
Aids Weapon Tests

An invaluable aid to air weapons
testing—a rugged new television
camera — developed by industry, is
undergoing tests by military arma-
ment experts. With the new camera,
Navy, Air Force and Marine officials
are able to watch the performance
of high-powered advance weapons
from a distance of only three feet —
the distance the TV camera is lo-
cated from the weapons — by view-
ing a motion picture size screen situ-
ated 150 feet away from the firing
bay.

The closed circuit television equip-
ment transmits clear, detailed images
of the weapons test despite noise
levels well over 120 decibels and the
shock waves produced by the firing
of the weapon. This new TV camera
also provides close-up views of weap-
ons in action which were previously
impossible to obtain because of nec-
essary safety factors.

Two cameras are used for the tests
by the Aircraft Weapons Department
of the Naval Aviation Ordnance Test
Station. One is mounted on a tripod
close to the firing weapons inside the
test chamber, and the other, a small
five-pound camera, is focused through
a glass observation port in the two-
foot-thick concrete wall at the rear
of the test chamber,

Pictures from either camera, con-
trolled by a switching device, are
relayed to a TV projection system
in the viewing room where a large
group of officials can watch the pro-
cedure in complete safety and com-
fort. Before the advent of the new
closed circuit television technique,
only a few persons were able to peer
through the ohservation port of the
chamber at any one time to observe
the testing of weapons.

The new camera, which can with-
stand high levels of shock and noise.
is expected to prove of enormous
value in dangerous industrial obser-
vation johs as well as in weapons
testing, ;

RIA Sponsors Meeting
With Latin Nations

The Export Committee of the Air-
craft Industries Association will hold
a Latin American Aviation Confer-
ence, November 14-16 in Miami, Fla..
to discuss a coordinated program of
inter-American aviation activities.

Officials of Latin American mili-
tary air services and airlines will
meet with U. S. government leaders
and representatives of the U. S. air-
craft industry. In addition, U. S.
airline operators in Latin American
countries are being invited.

“Latin  American military and
civil aviation looks to U. S. manu-
facturers as a prime source of sup-
ply for their aircraft and aircraft
equipment needs,” Charles H. Shuff,
Chairman of the AIA Export Com-
mittee, said. Mr. Shuff is an official of
one of the member companies of ATA.

“This meeting,” Mr. Shuff added.
“presents an unique opportunity for
the Latin American nations to give
voice to their aviation problems and
to suggest constructive solutions to
those problems.”

Aircraft Industry
Top Employer

The aircraft industry has reached
a World War II employment peak
and has been the nation’s largest
employer of workers for three
months in a row, according to the/
latest Bureau of Labor Statistics fig-
ures. During June, July and August,
the aircraft, aircraft engine, systems
and components manufacturers had
more employees at work than the
automobile industry.

In June, BLS said, there were
790,400 aircraft workers compared
with 732,200 auto workers. In July.
the figures were: 804,300 aircraft
workers and 716,000 auto workers;
and in August, 814,400 aircraft
workers and 702,000 auto workers.
The August figure was previously
exceeded by the automotive industry
and topped only during the second
World War.

The aircraft industry previously
topped the automotive industry and
became the country’s leading em-
ployer only in wartime—both dur-
ing World War II and the Korean
War.

Zonta Scholarships
Offered Women

Zonta International, the world wiC_le
organization of executive women I
business and the professions, has
announced its 1956-57 Amelia Ear
hart graduate scholarship program
for women, to encourage study by
women in the field of aeronautica
engineering. Scholarships of $1,800
each will be awarded to one or more
women in the engineering field who
already possess a bachelor’s degree.

The Zonta scholarship plan 18 10
line with the practices carried out by
members of the aircraft industry
who annually spend millions of. dol-
lars for scholarship grants in science
and engineering.

The Zonta International scholar-
ship award was established in 1938
to honor the memory of Amelia Ear-
hart, the first woman to fly the f,\t'
lantic. She perished in 1937 while
attempting to circle the globe at the
equator, a hitherto untried course.

Applications for the Zonta scholar-
ship must be filed by March 1, 1957,
with Dr. Helen Pearce, Chairman of
the Zonta Scholarship Committee,
Salem, Oregon. The scholarships
may be used in any approved schools
which offer high level graduate
courses in aeronautics. Some SChOO.]S
accept an undergraduate course n
general engineering or a major ]:1
mathematical physics as a Prereql:i_
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graduate course in aemnaullcal eng
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