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Civil Aeronautics Administration forecasts that by 1970—little
more than 10 years from now—the nation's scheduled domestic
airlines will carry 118 million passengers, 170 per cent more
than the 44 million carried in 1957. The era of mass air trans-
portation is near—an era when passengers will board a plane
without advance registrations; schedules will be frequent and
equipment abundant. The era of efficient, practical, high-speed
air commuting is being hastened by the advent of new turbojet

and turboprop aircraft capable of carrying large passenger
loads near the speed of sound.

Laboratory Dust Storms Create Severe Test
For Jet Pressurization Systems

Jet plane pressurization systems
are proving their reliability in vio-
lent dust storms— created in the
laboratories of an aircraft and mis-
sile company.

The 24-hour storms are one of a
series of environmental tests applied
to plane parts to insure trouble-free
operation in the field.

In external dust tests a unit is
sealed in a 27-cubic-foot dust booth
for eight to twelve hours. Dust is
swirled around the outside of the
unit by blowers. Purpose of these
external tests is to ascertain the
penelralion of dust into sealed units,
erosion on exposed surfaces and ef-
fects of contamination.

In internal testing, a unit, such as
a cabin pressure outflow valve, is
pla(,‘(’d in operation and sealed in a
dust chamber constructed by the
company- Outflow valves control the
desired cabin pressure by mf)dulat-
ing the air flowing out of an airplane
(.all),llnithis chamber sand and dust
litt'ra”y blasted through the unit

o n],ressed air for as long as 24
by (,‘),l,” a time. Length of test and
hpre ‘l of dust and sand forced
alm:::,lt,]h the regu]ellor are measured
throuz=

are

to conform to engineering specifica-
tions. During one test, as much as
25 pounds of fine dust are blown
through the regulator at the rate of
.065 grams per pound of air.

These tests are designed to simu-
late dust saturation of cabin pres-
surization systems. But as an added
safety factor, normal saturation is
exceeded by as much as 100 times
during each test. When the tests are
completed, the components must
show no appreciable wear and be
operating efficiently.

Overhaul, Maintenance
To Cost $1.6 Billion

The military services in Fiscal
Year 1959 will spend approximate-
ly $1.6 billion for the overhaul and
maintenance of their aircraft fleets.

Approximately 60 per cent of this
amount ($950 million) will be spent
with private industry, the balance in
government-owned facilities.

Trend of this program has been
toward greater utilization of private
facilities to obtain the economic ad-
vantages of savings on training costs
and tooling, and the operational ad-
vantage of engineering changes
made by the aircraft builders.

Heat Transfer
Technique Retains
Close Tolerances

A new time-saving technique to
retain close tolerances on corrugated
and flat steel surfaces following
first-stage heat treatment has been
devised by an aircraft and missile
company.

The principle is one of heat trans-
fer and the idea is to cool the steel
in the minimum amount of time nec-
essary to retain tolerances. The
process also eliminates warpage and
loss of properties.

The device used is a heat-treat
cooling fixture—a 4- by 10-foot
aluminum plate  which  presses
against a 5- by 12-foot slab and
holds flat or corrugated steel in be-
tween, retaining its shape and cool-
ing it simultaneously.

When the steel is taken from the
furnace in the first-stage heat treat-
ment it registers 1.400 degrees.
Placed on the slab. the aluminum
plate descends and within a matter
of three or four minutes the steel is
cooled to room temperature
the principle of heat transfer.

An air hoist lowers and lifts the
aluminum plate into position for the
cooling operation which in one hour
will lower the metal’s temperature
from 1.400 to 60 degrees,

under

available free.

industry Risks
$1.6 Billion

A few weeks ago, America’s first
jet transport was delivered to an air-
line and it is now being service
tested on cargo runs. This month,
jet service will be available to the
public, and passengers will be fly-
ing at speeds which a decade ago
were possible only in the latest mili-
tary aircraft.

Concurrently, American manufac-
turers will be delivering their first
turboprops, planes which combine
the smooth flight characteristics of
the turbojet with the economy of the
propeller.

The advent of these new, turbine-
powered craft will provide consider-
able benefits. To the airlines, they
will mean a greatly increased seat-
mile capacity to handle the traffic
growth predicted for the next decade.
(See chart on this page.) To the
passenger, they will mean smoother,
more luxurious flight, reduced time
in transit and elimination of much
of the fatigue that accompanies
travel. To the defense effort, they
will mean increased emergency air
lift, through airline assignment of
these planes to the Civil Reserve Air
Fleet.

Massive Technical Job

The long-awaited civil jet age in
the United States involved years of
planning and preparation on the
part of the aircraft industry, the air-
lines and even the military services,
who cooperated to a great degree by
making available equipment, facili-
ties and training aids to help ac-
(uaint airline crews and ground per-
sonnel with the techniques of han-
dling turbine aircraft.

The development and construction
of this turbine fleet was a technical
job of massive proportions. The
American people are, to some extent,
aware of this story, having followed
it through the press as each suc-
cessive step was announced. i

Still largely untold, however, 1%
another effort on the part of the air-
craft industry—the task of financing
the design. development and manu-
facture of these new planes. Itis a
story that reflects the confidence (.)f
the industry in America’s economic
future.

(See JET AIRLINER, Page 3)
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BLUEPRINTS AND DRAWINGS FOR A
TURPOJET TRANSPORT WEIGH [250,-
000 POUNDS—NEARLY EQy

N THE PLANE'S ACTUAL WEIGHT.

TO EQUAL THE SPEED OF A 4-ENGINE JET .
TRANSPORT, A PISTON-POWERED AIRLINER
WOULD REQUIRE 30 ENGINES.

A TURBOJET TRANSpORT HAS
115 FEWER POWERPLANT CON-
TROLS AND INSTRUMENTS THAN
THE PISTON-POWERgD PLANE:
MAKING IT EASIER TO FLY-

'PLANES’

Building Rocket Plane
Hot and Cold Affair

Development of a rocket-powered
aircraft, scheduled to be the first
manned plane to reach outer space,
has been literally a “hot and cold”
affair.

For the most part, aircraft indus-
try engineers and manufacturing
personnel have been researching
methods to withstand skin tempera-
tures excessive of 1000 degrees Fah-
renheit. But problems of extreme
cold also have to be met.

One scientist was assigned the task
of developing a flexible connector
which would not freeze and shatter
when moved at minus 300 degrees —
the temperature of liquid oxygen.

The problem: The line which sup-
plies liquid oxygen (LOX) to the
plane prior to its “blast off” had to
be flexible.

The answer: Plastic —a connec-
tor or coupling which could be easily
moved and yet would retain the cold

temperature.

The method: A special plastic
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AIR QUOTE

“Anyone in the missile busi-
ness including our chief competi-
tor, is faced with development-
production problems. Those who
project Soviet long-range missile
strength into the mass production
thousands assume the achieve-
ment of development objectives
and a smooth transition to as-
sembly line production. I am
sure the Russians have found, as
we have. that production of mis-
siles doesn’t flow that easily.

“ .. Our ascendance as a Na-
tion is not guaranteed for all fu-
ture time. We live in a world of
rapid change and swiftly advanc-
ing technology. Scientific break-
throughs have a major effect on
the destiny of a nation. In the
final analysis, the answer to
whether we will be militarily su-
perior or inferior to some other
nation years hence depends on
how diligently and successfully
we press forward in the research.
development, production, and de-
ployment of the weapons systems
of tomorrow.” — Neil McElroy,
Secretary of Defense, Sept. 2,
1958.

The Taxpayer Wins

The aircraft and missile industry has a single customer for 85 percent
of its products—the Government. This basic difference between the
aircraft and missile builders and other major manufacturers engenders
unique management responsibilities.

The automobile industry, for example, points its product toward indi-
vidual consumers who make millions of separate decisions regarding
which model to buy. Its executives invest or risk corporate funds in
new models against a known market, knowing that their degree of suc-
cess hinges solely on these millions of individual preferences.

Aircraft and missile executives, however, make their decisions to
invest funds in a particular project that could succeed or fail on the
basis of the preference of its single big customer.

These decisions by aircraft and missile company executives directly
affect U. S. taxpayers. For example, a competitive procurement tech-
nique for certain types of aircraft—off-the-shelf purchasing—has been
developed by the military services. These aircraft would be used for a
variety of missions such as navigator-bombardier trainers. fighter-
interceptor trainers, aerial photographic planes, high priority (,‘1211'9.‘0 and
personnel transports. This differs from the usual competitio;ls for

combat-type aircraft, such as heavy bombers, where design studies are
presented to the military service, and a v

of design and production capability.
only expensive experience.

vinner is selected on the basis
Losers in these competitions eain

‘In the off-the-shelf plan, the service states a requirement for a cer-
tain type of aircraft, but gives no guarantee that an order will be placed

aflf:r it is developed. There is the ever-present possibility that the re-
quirement could change draslically or be abolished '

. Agal.nstfthli 1)ackgr01'md, an aircraft company must decide whether to
:i\‘fest o tll.ln( T The All' ForCef’ n a recent off-the-shelf aircraft compe-
ition, outlined a requirement for jet utilityv ini
ity f i 4
No Government funds were invol : lise B oy
volved. The Air Force w

hi b ) as committed to
nothing more than a requirement.

planes.

All the financial risk is assumed by the firms
tions. Three firms are currently involved in the
They have invested millions of dollars.

engaged in the competi-
jet utility competitions.
. and prototypes are flying. No
production contracts have heen awarded, but the Air Force budeet for
Fiscal Year 1959 contains approximately $3¢ million for the |)£‘o('1n‘e-
me'*nt. of lhese? types. But even after 3 p¥oduskion sonivact B awaslels
shifting requirements could cause a cuthack oF cancellation
ellation.
Ihe real winner in these competitions is the U. S. taxpayer. And this
wide open competition in the aircraft and el sy Bi:

economic system of pr M industry is more than

an eco > syste ‘ocurement. More § o ;
- o € Important, it means superior

aircraft and missiles. portant, ans suj
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(Continued from Page 1)

The primary financing program
involved five companies, three build-
ing turbojets and two turning out
turboprops. Among them, they es-
timated that expenditures for re-
search, development, testing, facili-
ties, production and other miscel-
laneous costs totaled $1,595,300,000
before the first airplane was deliv-
ered.

This represented a very large in-
vestment for member companies of
an industry whose earnings rate has
consistently been among the lowest
of all industries. It required diver-
sion of considerable sums from prior
and current earnings, which made
up only part of the investment. The
balance had to be provided through
large scale borrowings.

The program also required con-
struction of new facilities not pre-
viously available to the five com-
panies. In new plant, prf)dtlctlon.
development and test facilities alone,
more than $80.000.000 has been or
is being invested.

Investment in Safety

Throughout the entire develop-
rogram, safely was the ke.%y.
note. This entailed further large in-
vestments in testing of each compo-
nent in laboratory. wind tunnel and

ment p
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Production To Employ 120,000 Workers

flight checks, both experimental and
production. Also involved are the
comprehensive certification proce-
dures required by the Civil Aero-
nautics Administration before a com-
mercial airplane is accepted as air-
worthy and granted permission to
carry passengers. Costs of certifica-
tion tests alone for the three turbo-
jet transports are on the order of
$7.500,000 each.

Huge Testing Cost

Insurance costs involved in these
test programs also amount to con-
siderable sums. In one instance, in-
surance charges ranged from $2.,400
to $3.000 per flying hour for the first
five hundred hours of the CAA cer-
tification program.

Data on test costs for one of the
five turbine aircraft are not avail-
able. However, testing costs for the
remaining four planes are estimated
at $114.300,000.

The investment outlay was not
by any means confined to the five
airframe manufacturers. There were.
of course. the engine manufacturers,
who had to foot their own bills for
research. development. test and pro-
duction. In addition. there are more
than 5,000 individual suppliers. sub-
contractors and vendors providing
materials and equipment for the tur-

bine planes. Many of these suppliers
had to invest their own funds in de-
velopment of new articles particu-
larly adapted to the new high per-
formance aircraft.

600 Aircraft Ordered

The total dollar value of orders
now being handled by the five com-
panies approaches two and a quar-
ter billion dollars for more than
600 planes. This figure does not in-
clude orders for engines and special
equipment which total well over a
half billion dollars.

Of the total sales, it is estimated
that some $981,000,000 will be spent
with the 5.000 subcontractors, sup-
pliers and vendors, who are located
in every state of the union.

This large scale investment on the
part of the aircraft manufacturing
industry has a direct influence on
the national economy in that it
creates new jobs. Currently, em-
ployment directly associated with the
commercial transport programs of
the airframe, engine and accessory
manufacturers and their subcontrac-
tors totals about 90.000 people. It is
estimated that this number will rise
to about 120,000 at peak production.

In addition to the capital outlays
of the manufacturing industry, the
airlines are, of course, making simi-
lar large investments running into

the billions. Involved are not only
the purchases of the planes and their
equipment, but large sums for
ground handling equipment, termi-
nal facilities, maintenance and train-
ing. More than 100,000 man-hours
of study have gone into preparation
for the service operation of the tur-
bine planes.

Assistance from Military

The military assistance program
involved a similar investment in per-
sonnel time. Since the spring of
1954, the Air Force has been con-
ducting symposia on such subjects
as jet know-how, airports and run-
ways, jet overhaul and maintenance,
aeromedical and oxygen equipment,
ground equipment and processing of
stocks and stores. In addition, USAF
provided facilities and personnel for
flight training of airline crews in jet
planes ranging from trainers to
bombers.

Still another investment of time
and money was made by the govern-
ment agencies in charge of civil
aviation in the provision of new,
high altitude airways designed for
maximum utilization of the speed
offered by the jet planes.

This cooperative effort on the part
of several segments of the aviation
world will bring forth the finest sys-
tem of commercial air transport in
history. a development of impor-
tance to the entire nation and its
economy.



Planes Are‘ Flown’
In Design Stage

You've heard of “the little man
who wasn’t there.” Now the aircraft
industry is testing “the big plane
that hasn’t been built yet.”

The testing device is an electronic
flight simulator which combines a
specially “instructed” analog com-
puter and a new type display-projec-
tion screen, which gives the simula-
tor visual display capabilities never
before available in the aircraft in-
dustry.

Developed by a major U. S. air-
craft company. the accurate, time-
saving tool enables company engi-
neers to determine the flight char-
acteristics of new designs before the
plane is built.

It works this way: The pilot sits
in a “laboratory cockpit” facing a
screen with a complete visual dis-
play of horizon and runway. By
using stick, rudder pedals and con-
trols in the usual way, the pilot
takes the airplane off and “flies” in
a precise simulation of an actual
flight.

A panel in the analog computer is
wired or “instructed” according to
basic characteristics of the airplane
design being tested. This is con-
riected to the projection unit in front
of the pilot.

“Input” to this circuit is provided
by signals coming from the pilot
controls, so that a display of the air-
plane’s response to pilot action ap-
pears on the screen. The ground
¢lass screen shows a projection from
an oscilloscope similar to a picture
en a TV picture tube.

The device shows variations in
heading, pitch. roll, lateral displace-
ment and altitude. These are shown
in relation to the straight-line “hori-
zon” across the screen. while the
runway boundaries taper toward the
horizon like railroad tracks.

By showing all the airplane re-
sponses in one picture, the display
closely approximates the pilot’s view
through the windshield of a real air-
plane, in contrast to previous sys-

tems which simulated instrument
flight.

The new simulator produces a
clear representation of the stability

and response of the new airplane,
while still in the design stage, and
gives highly valuable indications of
its dynamics. By the flip of a switch.
unusual situations such as the loss
of an engine after takeoffl can be
simulated.

Helicopter Utilization
To Grow Rapidly

A tremendous growth of helicopter
services is forecast during the next
decade.

Air traffic experts estimate that by
1965 the volume of civil rotary wing
jandings and takeoffs alone should
approximate '3().000.000. Relating
this to fixed-wing aircraft operations,
(here were about 2.‘).()()0.000 landings
eoffs in 1957 in both civilian
erations at airports
Aeronautics Admin-
owers.
licopter air carrier

10.000.000  land-

forecast.

and tak
and military op
served by Civil
jstration control t
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New funds available for Defense Department aircraft and missile
obligations from the Fiscal Year 1959 budget total $10.7 billion, an
increase of 32 per cent over the previous fiscal year and a 125 per
cent increase over Fiscal Year 1955 amount of $4.7 billion. These
funds do not include carryover from previous years. New funds for the
procurement of aircraft have increased from $4.4 billion in fiscal 1955
to $76.3 billion in fiscal 1959, a gain of 44 per cent. New missile
procurement availability has increased 13 times from $345 million in
1955 to $4.3 billion in 1959. Aircraft and missiles account for 70 per
cent of the total new funds available for the Defense Department'’s
maijor procurement and production activities.

‘PLANES’

Cameras Provide Pin-Point Accuracy Check
of Aircraft's Bombing-Navigation System

Aircraft production today is the
mathematical story of accuracy mul-
tiplied by more accuracy.

For example, one company has de-
vised a unique four-lens camera de-
signed to check the accuracy of a
supersonic homber’s navigation and
bombing system by photographing
the heavens during test flight.

The plane’s navigation system is
one of the most sophisticated yet de-
veloped—almost automatic, and calls
for the most exacting tests to check
its operation. The testing equipment
must outdo the system itself in accu-
racy.

The camera fits in a tiny space in
the upper fuselage of the bomber. Tt
repeatedly photographs the four
quadrants of the sky. As each photo
is shot. the camera automatically
records on the negative the exacl
time it was shot. Also appearing on
the negative is a grid by which engi-
neers can determine the exact loca-
tion of the sun and moon at any in-
stant during a test flight.

Another camera located in the
pod. looks directly at the ground.
And a third camera mounted in the
pod shoots upward into the plane.
Pictures from this camera show the

tiniest fraction of movement within
the plane.
Al cameras are tied together

through the ship’s central recording

system. Thus, all pictures are ex-
posed at the same instant. The
plane’s recorder notes the instant
the pictures are snapped, and simul-
taneously records information from
the bombing-navigation system.

Flight test engineers use the pic-
tures to figure the ship’s latitude.
iongitude, velocity. roll, pitch, head-
ing and altitude. They then compare
this information with performance
of the bombing-navigation system at
any particular instant during the
test flight. /

Relation of sun and moon to
known objects on earth at any par-
ticular time are known factors.
Thus. the desired information is
merely a problem for reduction ly
a mathematical computer.

It's like having surveyors with
transits aboard the plane, a company
engineer said.

Supersonic ‘Hot Foot’

Among the 65.000 different parts
that make up a U. S.-built super-
sonic fighter-bomber is a device 1o
keep the pilot’s feet warm. It blows
hot air on the rudder pedals. At al-
titudes of 50,000 feet or higher, a
pilot’s feet can get cold. despite
cockpit heaters. The “hot foot™ de-
vice takes care of the cold feet prol.
lem.

Ice Machine Tests
Jet Performance

A flying ice machine has been built
by an aircraft company to test per-
formance of a jet transport under
the worst possible icing conditions.
Operation ice machine was a success
—one of innumerable tests U. S-
built civil jets must undergo prior
to certification by the CAA.

The built-on ice maker consisted
of a grid of tubes fastened six feet
ahead of No. 3 engine nacelle. Wa-
ter pumped through the grid would
spray toward the engine inlet
through 14 horizontal bars equipped
with a total of 109 spray nozzles.

Hot engine bleed air was circu-
lated in separate tubes through the
grid. to keep the water from freez
ing before it left the nozzles. A jet
of hot air came out around each
water nozzle turning the water t0
spray.

When an aerial test was made at
22,000 feet, in an outside air tem-
perature of 20 below zero, the spray
turned to super-cooled water drop-
lets before it struck the engine cowl
and inlet guide vanes.

Normally ice is prevented from
forming by hot air which heats the
cowl lip and inlet guide vanes. Dur-
ing the test the flow of hot air was
reduced by operating the engine at
idle power. Ice formed on the lead-
ing edges, then hroke away when
the engine was accelerated.

Some ice went back through the
engine where it was chewed up by
the compressor blades and vaporized-
Ice on the outside of the cowling
was carried away by the airstream.

The plane had passed one moreé
test with flying colors.

Knowledge of Arabic
Pays Off in Lower
Plane, Missile Costs

An aircraflt and missile company
employee has a novel way of saving
company time and taxpayer’s money
— he uses Arabic.
~ The employee has the responsibil
ity for etching material in prepard-
tion for spot welding, He must take
the etched and unmarked parts from
the final batch, match them to tick-
ets, and route them to the proper
destination. The parts being aiche
must be deseribed (‘oml)l"‘l“lnsively
so that there would be no difficulty
i determining which ticket went
with the parts,

Ihe employee, finding the l‘.n;i]l-"h

language complicated and long ™M
making o description. resorted 1o

his native language. Arabic. which
resembles shorthand.

The system has certainly paid ”ﬂi
with never 4 part lost or Helayst
hecause of failure 1o mateh up Wil
a ticket.




