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9 BILLION VOTED FOR AEROSPACE PROJECTS
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USAF RESEARCH AND
DEVELOPMENT TRENDS

In 1957, aircraft required 40 per
cent of Air Force research and
development-funds ‘with” Gerody-
namic missiles consuming another
40 per cent and ballistic missiles
the balance. By 1973, USAF esti-

mates, aircraft will require only
5 per cent of the research and

EARTH
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40%

development effort, ballistic mis-
siles about 10 per cent, earth
satelites 40 per cent, lunar vehi-

cles 15 per cent, planetary ve-
hicles 15 per cent and the bal-
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10%

1973

ance for projects unforseeable at
this time. The swift shift in tech-
nological emphasis is one of the
knottiest problems confronting
the aerospace industry.
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Aerospace Industry Leads in Research Effort

Aerospace industry research and
development accounted for more
than one-third of the total amount
expended for research and devel-
opment by all U. S. industries dur-
ing 1957.

A survey by the National Science
Foundation shows that the com-
panies making up the aerospace
industry spent $2.544 million on
research and development projects,
an increase of $436 million over
1956. The total for all industries
was $7,155 million in 1957 com-

pared with $6,018 million in 1956.

Civil Aircraft Show
Increase During 1958

Active civil aircraft in 1958
totalled 09,718, a four per cent
increase over 1957, Federal Avia-
tion Agency reported.

California holds first place in
number, with 8,556. Four other
states combined with California
account for more than one-third
of the total. They are Texas, Illi-
nois. New York and Ohio.

Figures are contained in the
booklet “U. S. Active Civil Air-
craft by State and County,” avail-
able from the U. S. Government
Printing Office, Washington 25,
n. €. Cost is 55 cents.

The survey notes: “The aircraft
and parts (aerospace) and elec-
trical equipment industries to-
gether accounted for slightly more
than one-half of the total research
and development by private firms
in 1957. Both of these industries
are closely associated with the
country’s heavy research and de-
velopment program in the missile
and space exploration fields. It
can be anticipated that they will
continue to play a dominant role
in the research and development
picture for some years to come.”

Industrial research and develop-
ment, sparked by the aerospace in-
dustry, has more than doubled
since 1953 when about $3.5 billion
was expended. A feature article in
this issue of Planes-Aerospace by
Gen. Orval R. Cook, (USAF-Ret.),
President of the Aerospace Indus-
tries Association, describes some
of the outstanding civil applica-
tions of military research and de-
velopment programs.

The National Science Founda-
tion estimates that the total re-
search and development effort of
the U. S., which includes programs
directly handled by the U. S. Gov-
ernment, colleges and universities
and other non-profit institutions,
was about $10 billion.

The aerospace industry also led
all other industries in the perform-
ance of basic research. The survey
shows that $241 million was spent
by all industries with the aero-
space industry expending $52 mil-
lion or 22 per cent of the total.

The importance of research is
graphically stated in a recent re-
port by the House Committee on
Science and Astronautics: “Na-
tional security today is as depend-
ent upon research as Elizabethan
England was dependent upon the
fleet of Sir Francis Drake.”

Water Cooling System
Protects Delicate Radar

An evaporative cooling system
that will keep delicate radar equip-
ment from burning up as it moves
through space in supersonic ve-
hicles is a current research project
al an aerospace company.

The water cooling system, now
undergoing preliminary testing,
will be checked in simulated alti-
tudes of up to 75.000 feet and
Mach 3.2 speeds for 15 minutes’
duration.

The manufacturer’s engineering
department has been working on
the cooling svstem under Navy re-
search development contracts.

Military To Buy
1,500 Aircraft

The 86th Congress, during its
first session, has appropriated
nearly $15 billion to pay for a
wide variety of aerospace projects
ranging from air traffic control
towers to satellite probings of the
radiation band around the earth.

This roundup includes procure-
ment, research and development
and related construction funds ap-
propriated for the Department of
Defense, National Aeronautics and
Space Administration, Fe deral
Aviation Agency and the Atomic

Energy Commission. It does not
include funds for maintenance,

operations or salaries.

Largest single amount of money
—$6,057 million—was appropri-
ated for aircraft for the Air Force,
Navy and Army. This was $140
million less than requested in the
Federal Budget. Along with funds
appropriated in previous years,
this provides for the procurement
of about 1,500 aircraft. This in-
cludes additional strategic bomb-
ers, jet tankers, fighter-bombers,
turboprop transports, several mod-
ers, jet tankers, fighter-bombers,

Appropriation for Defense De-
partment missile programs was
$3.624 million, which is $76 mil-
lion more than requested in the
budget. These funds will provide
for the accelerated development
of anti-missile missiles. The high
priority ICBM’s and air-launched
missiles will receive more funds in
Fiscal Year 1960 than in the pre-
vious year. Present air defense
missiles will be funded at just
about half the amount of last year,
a reduction of more than $500 mil-
lion.

Missile programs that are not
technologically promising or have
heen superseded by more advanced
developments have heen cancelled.

Congress appropriated $3,817
million for research, development
test and evaluation which is $44
million more than requested. The
extra funds were provided for anti-
submarine warfare.

[t is not possible to make valid
comparisons with this amount for

(See FUNDS, Page 3)
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ABOUT SIXTY PER CENT OF
THE COMPONENTS IN A
ROCKET ENGINE ARE SUB-
CONTRACTED BY THE PRIME
MANUFACTURER.

CAMERA DEVELOPED FOR
PHOTOGRAPHING HIGH
SPEED FLIGHTS CAN TAKE AS
MANY AS 8,000 PICTURES A
SECOND.

Measure of Success

The tremendous technological gains in the aerospace industry have
generated a problem aptly termed the “measurement pinch” — — — the
need for advanced system of U, S. measurement Slﬂll(]{ll'(lh‘ Elll(l L'illihl'ﬂ'
tion methods. In the past few years tolerances on machined parts have
shrunk from thousandths to tenths of thousandths to millionths of an
inch. Tolerances have rapidly edged up to near absolute.

How important is the need for a precise standard? An error in
accuracy of one-millionth of an inch in the bore-hole of a gyroscope
can easily cause a space vehicle to miss the mioon by thousands of miles.

What is one-millionth of an inch? If a stack of quarters three times
as high as the Empire State Building were to represent an inch, one
quarter in that stack would represent a millionth of an inch. Anolher.
way of conceiving this elusive measurement is to consider that one
millionth of an inch is to one inch as a six inch post card is to the
length of Long Island.

443 LBS.

LIGHTER TURBOJET COMPRESSOR BUILT OF

TITANIUM |5 443 POUNDS LIGHTER

THAN A COMPRESSOR BUILT OF
STEEL.

The measurement pinch involves more than just length. The measure-
ment of temperature, voltages, microwave frequencies, vibrations, even
humidity are among the areas requiring immediate attention.
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The Aerospace Industries Association recently completed a survey
of industry calibration practices and needs among 77 companies manu-
facturing such precision equipment as missiles, computers, hombing-
navigation systems, rocket engines and inertial guidance systems.

The National Bureau of Standards, the Federal agency charged with
the task of standards and calibration, worked closely with the AIA
committee in preparing the survey questionnaire. After reviewing the
report, R. D. Huntoon, Deputy Director of the Bureau of Standards,
stated: “It gives us highly significant information about measurement
problems as seen by the industries that are working on guided missiles;
rocket engines, electronic control, sensing, and telemetering devices;
and space vehicles. This segment of industry is still under wraps as
far as the more technical phases are concerned; and it is tied directly
to both the military security of the Nation and to its position of indus-
trial leadership.”

Exhaustive Tests Mark
Missile Prodution

Rigid performance tests for more
than 40 thousand parts is the prel-
ude to assembling an interconti-

Aerospace Quote
“Our principal goal in
procuring a new weapon
system must always be to
get the best possible system
within a time period dictated
by the requirement for the ASrabeE T
i— nental ballistic missile.

“This meats thay we must Ranging in size from smaller
than a postage stamp to complete
rockel engines, the parts are fun-
nelled into the manufacturer’s
plant from more than 50 major
suppliers across the country.

In the plant each must “per-
form” for an array of complicated
“proofing tools.” These include
“silent” engine run test chambers,

make optimum use of com-
petitive  ideas, established
capabilities, and facilitjes.
\V(? do not consider these
objectives to be in conflict
but rather that they are mu-
tually supporting, . .
“Again, let me s
serve the rig

This is the crux of the burgeoning problem. There must be more
basic research on the highly technical problems involved in providing
better calibrations and standards. However, the problem strikes deeper

ay we re-
ht to approve or

veto any proposals made to dust-free labs for electronic, hy- han i b T
us that indicate ap incom- draulic and pneumatic compon- ’t\an Just il ki "]]]e pace of research is very impaiies g
patibility with the fundamen- ents, a variety of individual or con- (he dramatic changes taking place in aerospace technology demands

tal goal I have jug men-
tioned. We consider that
this position eNncourgove

! o ‘OUrages the
aggressive use of injtiatiye
maximum competitive ;

immediate action. Standards and calibration programs must be placed
on a crash basis if we are to keep pace with the new accuracies and
measurement ranges required for tomorrow’s weapons.

T'he National Bureau of Standards. although it operates under the

sole test panels and a special vat
employing ultrasonic sound waves.

Before they move to assembly
areas each part must bear a stamp

v amd the 4 oppor- (.)fappm\'al e1t]h(,=r by resident plant Department of Commerce, should be logically viewed as a partner i
1Ly. anc e ; nec rs r ;e 3 o0, i - i e = ) S d Pd
tun "o, 1 1€ How of co- Inspectors or by company Inspec national security along with military services and the supp ‘ting indus-
operation which are ohar. tors who work in plants of sup- Supporting

acteristic_of our indysiyial
economy.”—Donald R Jaek
son, Deputy to  Assisians
Secretary of the Air Force,
Materiel. Sept. 3. 1959,

pliers across the nation.

The aerospace industry utilizes
unique techniques unrivalled by
any other manufacturing industry
to insure the reliability of its
products. '

trial complex. This agency should not be shackled in its work through

any ignorance of its importance.

Performance failures in tomorrow’s
ceivably be catastrophic. We must have reliabilit
has as its basis the continuous development ¢
standards.

sophisticated weapons could con-
of performance thal
of finer measurement
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By ORVAL R. COOK

President, Aerospace Industries Assoctation

AVE you ever sat down to one of those
H pre-cooked frozen meals known as “TV
dinners”’? Chances are you have, because this
hoon to the busy housewife has become
tremendously popular in the last few years.
The chances are equally good that you were
not aware that this modern convenience is a
direct product of the national defense effort.
The TV dinner was originally developed by
the Air Force as a solution to the problem of
feeding aircrews aboard long range bombers
on missions which sometimes covered two full
days.

The pre-cooked frozen meal is but one of
myriad items which have resulted from the
defense program. Other by-products range
across the board from commercial atomic
power and new methods of cancer treatiment
to much less spectacular examples such as
moisture-proof packaging of foods and im-
proved hearing aids.

A comprehensive digest of the benefits ac-
cruing to the civilian economy from defense
research expenditures is contained in a new
report prepared l»_\ the Operations Research




Office of Johns Hopkins University. The re-
port, entitled “Defense Spending and the U. S.
Economy,” outlines the results of a study
contract with the Department of the Army.

It is by no means an attempt to justify
heavy defense research and development ex-
penditures because of their civilian applica-
tions. “Obviously,” says the report, “it does
not follow that the greater the military budget,
the greater the civilian benefit, without limit.
Nor is it argued that military budgets should
be increased for any reason other than mili-
tary necessity. In short, the object of the study
has been to introduce an additional dimension
of consideration in judging the utility of a dol-
lar of military expenditure.”

The report merits the widest possible circu-
lation, because it is important to future
defense programs that the American citizen
understand that the defense dollar produces
a considerable degree of “feed-back” to the
civilian economy, aside from the basic prob-
lem of survival.

For the past decade, the taxpayer has been
required to turn back to the Government a
substantial portion of his income to support
the military programs. He has accepted it,
for the most part without enthusiasm, but
with the acknowledgement that strong defense
is a requisite to his continued existence, or
at least to a continuance of his way of life.
He has, for the most part, been unaware of
the side benefits to the civilian economy pro-
duced by the heavy expenditures for defense.

The Johns Hopkins report makes these
major points: .

1. In fiscal year 1958, expenditures for
military research and development amounted

to more than 85 billion, or more than half
of all research and development work carried
on in the United States. Almost all of this
military research and development has a
“transference value,” or benefit to the civilian
economy. In fact, the investigators learned, a
dollar spent on military research and develop-
ment frequently produces just as much (or in
some cases more) benefit to the civilian
economy as a dollar spent for civilian research
and development.

2. Most military occupations have civilian
counterparts, with the result that the civilian
economy benefits directly from the transfer of
skilled personnel who have recived their train-

ing in the military services. In the technolog-
ical age, there is more and more need for
skilled workers, and the military is providing
industry with a pool of technically trained
personnel.

3. The money invested in defense has
important indirect, as well as direct, impacts
on the national economy. For instance, the
purchase of a tank affects not only the auto-
motive company which builds it, but a great
many other industries which produce com-
ponent parts. Similarly, wage payments to
military and civilian employees of the Depart-
ment of Defense generate a considerable
amount of economic activity and have im-
pacts on levels of production and sales.

The most graphic examples of non-defense
benefits to the civilian economy resulting from
defense work lie in new end products which
were developed as a result of military re-
search. The voluminous Johns Hopkins report
lists literally hundreds of them.

Some of the more notable examples come

\
readily to mind. For instance, there is com- '

mercial atomic power which offers great
potential for tomorrow, a henefit which might
have arrived decades later, had it not been
for the military requiremént for a greater
Ef‘in;l;ifngeitructi(?n. The turbojet transports
ing new Dilst © Nation’s airways, daily attract
herformanc:engem because of their sup oy

and contribyting to the national

€economy. s
¥> might haye come mych later but for




the need for high-powered jet engines for
military aircraft. All of the turbojet engines
used in American commercial transports were
developed originally as military projects.
The widespread use of electronic computers
in all types of industries is now well known.
The computer itself, and the manufacturing
industry which grew from it, is a product of
the military programs. It was in 1942 that

‘@the Army decided it needed a faster method

of calculating trajectory and firing tables. The
Ballistic Research Laboratories of the Ord-
nance Department explored the possibilities of
developing electronic computing devices cap-
able of extremely high rates of calculation
and let a contract for the development of such
a system. This contract, with the Moore
School of Engineering of the University of
Pennsylvania, produced ENIAC, the first
modern electronic computer.

The productivity benefits to industry and
the entire economy of electronic computation
are enormous. Such computers are used for
payrolls, inventories, research  problems,
scheduling, traffic problems and a great vari-
ety of other jobs. Some indication of the
importance of this development is contained
in the fact that, in 1957, latest year for which
figures are available, the value of computers
sold, or rented was about $350,000,000. It is
obviously much higher today, due to the
increased demand for electronic calculation
in the space age.

In addition to these major items which
stemmed from military research, the Johns
Hopkins report lists a great number of other
products and processes brought about initially
by military requirements. Here are some
examples:

Cold Weather Footwear, now used by meat
packers, lumber workers, police, explolrers,
sportsmen and a number of other occupations,
resulted from an Army problem: trench foot
and frostbite among combat troops in cold
weather areas. A Quartermaster Corps re-
search and development project came up with
a special shoe using a double vapor barrier
in which a fleece and felt insulation is sealed
between impermeable inner and outer casings.
The shoe is now sold by practically all major
footwear manufacturers.

Cancer Treatment. During a study of the
effects of nitrogen mustard gases on tissues, in
an effort to develop treatment and antidotes,
the important discovery was made that in-
travenous injection of this mustard gas pro-
duced an action which aids treatment of such
forms of cancer as leukemia, Hodgkin’s
disease and lymphosarcoma. Though these
forms of cancer cannot be completely cured
by the nitrogen mustards, life can b(? pro-
longed by retarding the spread of the i:hsease.

Nuclear Vulcanizing, a process which can
e a marked effect on the rubber in-
dustry’s yulcanizing techniques by eliminat-
ing the use of heat and pressure th.ro.ugh
exposuré of the rubber to gamma radiation,
was developed by the Air Force at Wright Air
Development Center.

Plastic Hearing Aid. Research at the

Army’s Walter Reed Hospital, aimed at en-
abling personnel to be effective after a l.learmg
loss, recently produced a soft, non-toxic plas-
tic hearing aid capable of much higher per-

produc

formance levels than other such devices. The
new hearing aid is comfortable, capable of
withstanding extremes of climate, remains in
place even during strenuous exercise, and
creates no allergy problems. The report states
that hearing aid manufacturers in the U. S.
and abroad, as well as hospitals, clinics and
hearing aid centers are rapidly changing to
this new soft ear-mold aid and predicts that
the Army development will become universal
within the next decade.

Treatment of Waste Water. A Navy project
brought forth equipment and chemical proc-
esses for treating and re-using waste water
in laundry operations. This system has obvi-
ous utility in areas facing water shortage
problems, and is applicable to other areas for
such uses as preserving streams from water
pollution.

Weather Prediction. Air Force meteorolog-
ical research and development has made sub-
stantial contributions in the art of weather
forecasting and the information gained has
been passed along to all interested agencies
so that the public may benefit by better
weather prognosis. Improved forecasting and
the operations of Air Force weather recon-
naissance aircraft have saved countless mil-
lions of dollars and many human lives, where
storm and hurricane warnings permit mea-
sures lessening the impact and destruction of
these phenomena.

Fire Extinguishing Agent. Research by the
Army Corps of Engineers to solve the problem
of rapidly extinguishing fires under varied
climatic conditions yielded a new agent capa-
ble of extinguishing petroleum fires under
normal and arctic conditions. The new agent
is non-toxic and superior to the one it is re-
placing. It has particular benefit in the avia-
tion field, because it is ideal as an extinguish-
ing agent for fixed systems in aircraft. The
new agent will also make it possible to per-
form safely many hitherto hazardous indus-
trial operations.

Printed Circuits. The Air Force, concerned
by costs and reliability of electronic equip-
ment, conducted an investigation designed to
eliminate some of the many operations re-
quired to assemble component parts into cir-
cuits. The investigation proved that printed
circuit boards helped eliminate mistakes in
wiring, speeded up assembly and consequently
reduced costs. The printed circuit technique
has now been widely adopted by the elec-
tronics, electrical and automotive industries
and has contributed materially to better and
more easily maintained civilian products in
these fields.

An Army Chemical Corps study on the
effects of nerve gases on the human system
produced a compound known as DFP, which
has civilian application in the treatment of
eye disease. It is used to relieve pressure in
the eyeballs of people with glaucoma, a serious
disease which often leads to blindness. It is
also used to treat persons with bladder diffi-
culties that often develop after surgery.

And then there is the flame thrower. It is
at first hard to imagine a civilian application
for a product so obviously dedicated to de-
struction, but the flame thrower is now in wide
use commercially. A small, knapsack-type of
flame thrower was developed for use in burn-
ing off thorns on cactus and other desert
plants to make them suitable as feed for cat-
tle. Tractor-drawn flame throwers, mounted
on cultivators, are used in onion and cotton
fields for controlling weeds. Aquatic weeds
and deep-rooted weeds in the more arid
Western states are controlled by flame throw-
ers with excellent results.

These are but a few of the products and
processes developed by military stimulus. The
report lists more than 300 such examples, and
there are a great many more of a classified
nature not included in the report.
~ The Johns Hopkins report does not confine
itself to product development, however. It
points out that military expenditures also have
direct effect on local employment, and while
the study is devoted primarily to listing the
beneficial aspects of military programs to the
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civilian economy, it adds that shifts in de-
fense expenditures can have a markedly detri-
mental effect, so closely have the military pro-
grams and the civilian economy become inter-
related. As an example, the report lists the
near-disastrous occurrences in the Los An-
geles-Long Beach, California, area from May
to November of 1957 when a series of defense
contract cancellations and cutbacks played
havoc with employment.

During that period, 29,000 aircraft workers
were laid off, and these layoffs resulted in other
layoffs in supplier industries located in the
community. ~About 4,400 workers were dis-
missed in the electrical machinery industry,
1.300 were dropped in instrument-making es-
tablishments and about 2,500 were laid off by
firms making non-electrical machinery for the
aircraft manufacturers. The Bureau of Em-
ployment security of the Department of Labor
recorded tremendous increases in relief pay-
ments, since there were almost no local oppor-
tunities for alternative employment for the
laid-off workers. Local businesses of almost
every type were adversely affected by declin-
ing sales to this large segment of the local
labor force.

Conversely, defense activity can be instru-
mental in increasing local economic output or
bringing about regional economic develop-
ment. Many communities have received their
initial growth stimulus from the activation of
an Army camp or an Air Force or Navy base.
In some cases, the communities dropped to a
lower economic level after the military ac-
tivity ceased, but in a great many others the
community’s development was maintained by
reason of resources and industries developed
during the period of military activity.

One more effect of military expenditures on
the civilian economy lies in the field of real

estate. The military agencies are important
landlords and renters throughout the Nation
and military activities typically call for large
land areas as well as storage and office facili-
ties in high-rent districts. The military de-
mand for such space produces an inevitable
effect on the value of adjacent and surround-
ing property. Certain areas—Alaska, for in-
stance—have developed to a great extent be-

cause of the existence of permanent military.

installations.

Completely aside from the question of sur-
vival, it is obvious from this brief summary
of the Johns Hopkins report that money spent
for defense buys more than security and can-
not logically be described as all “money down
the drain.”

On a wistful note, the report makes this
comment: )

“One simple, traditional and generally held
idea is that the military establishment repre-
sents economic waste. There is a kind of
validity in this; in a world organized in a
truly rational manner, there would be no mili-
tary; there would also be no involuntary un-
employment, and the whole product of human
efforts would go directly to serve human wel-
fare.”

Unfortunately, we live in no such Utopian
atmosphere. The threat of aggression has not
diminished and there is little likelihood of an
abrupt reduction in defense expenditures, for
defense is not only a contributor to the na-
tional economy, it is essential to its continu-
ance. Under these circumstances, it is en-
couraging to know that while we are spending
billions to remain strong, we will continue to
cet the “feedback” bonus that will help make
a better way of life while we maintain the
peace.

peiation of America, 610 Shoreham Building, Washington
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Funds for Research and Development
Show Steady Upward Trend

(Continued from Page 1)

previous years since it includes
many development projects form-
erly included in procurement ap-
propriations. But the trend, fig-
ured on either the new or old
basis, is upward.

Indicative of the trend is the
fact that 40 per cent of the total
RDT&E fund, or almost $1.5 bil-
lion, will go for missiles. Anti-
submarine warfare projects in-
clude the perfection of anti-sub-
marine guided missiles and other
weapons such as a drone helicop-
ter. Work will also continue on
the development of nuclear pro-
pulsion for military aircraft.

102 Air Force Wings

The research and development
fund includes the amount needed
for the Advanced Research Proj-
ects Agency which is responsible
for developing long-range projects
in space with military applicat;ions.

Congress oranted $1,360 million
for construction out of which more
than 40 per cent will be used for
missile facilities construction.

In air strength summary, the
Air Force will have 102 combat
wings at the end of FY 1960,
three less than at the close of FY
1959. There will be two less air
defense wings and one less tacti-
cal wine. The number of strate-
uinLgs remain unchanged at

(YIC

Z% Squadrons of the Military
Air Transport Service will be re-
duced by three, but refueling
squadrons will be increased by
eight.

The Navy will continue to oper-
ate 16 carrier air groups, 22 car-
rier anti-submarine warfare squad-
rons and 42 patrol and warning
squadrons. The Navy, including
the Marine Corps, will have ahout
0.000 aircraft in active service.
This is 600 less than the Navy had
at the end of FY 1959.

5,700 Army Aircraft

The Army will have seven mis-
sile commands and missile groups.
There is a small reduction in the
numhber of air defense battalions,
but the number of guided missile
anti-aircraft  battalions ~ remains
the same. The Army will continue
to have an active inventory of
nearly 5,700 aircraft. These are
light fixed-wing aircraft and heli-
copters. .

The National Aeronautics and
Space Administration was granted
$318.675.000 for research and de-
velopment projects in astronautical
and aeronautical research. One
major item is Project Mercury,
the plan which will put man into
orbital flight around the earth.

The Federal Aviation Agency
for FY 1960 has a total appropria-
tion of $557,745,000 an increase
of about $8 million over the previ-
ous vear. Out of this amount,
$118,200,000 will be used for air
navigation facilities. This pro-
gram includes eight long-range
radars; equipment for tying the
FAA system in with Air Defense
Command radars; 18 very high
frequency omniranges at termi-
nals; 10 air route traffic control
centers; 20 instrument landing
systems; 16 traffic control towers
and 50 sequence flashing approach
lights at airports.

Airport Program

The Federal-Aid Airport Act
provided for $63 million for air-
port construction, and the FAA
appropriation contained $22,470.-
000 for Dulles International Air-
port near Washington, D. C.

FAA’s research and develop-
ment appropriation amounted to
$48,725,000. The projects in-
volved are both short-range and
long-range, all aimed at improving
the air navigation, communica-
tions, data processing and display,
airport layout and design, and the
evaluation, development and test-
ing of the National Weather Sys-
tem.

The Atomic Energy Commission
has a total appropriation of about
$2.7 billion dollars. From this
amount, the AEC will spend $68.-
700,000 for aircraft reactors, $27.-
900,000 for missile propulsion
systems and $12,100,000 for satel-
lite power sources.

‘Hurricane’ Rains Used
in Jet Windshield Test

Rain and wind are hurled with
hurricane force against wind-
shields of one of the jet transport
planes now in production.

Purpose of the artificially pro-
duced stormy weather is to enable
the transport manufacturer to find
the best means of clearing jet air-
craft cockpit glass so pilots can see
despite any downpour.

Steady walls of water approxi-
mating rainfall of two inches an
hour are shot out of pipe at the
aircraft’s windshield in air streams
simulating jet speeds at takeoff
and landing.

Engineers and test specialists
point out that windshield wipers
which cleared cockpit glass of con-
ventional planes would be inefh-
cient on the high-speed jets.

“Blades of the wipers would
never touch the glass as they are
lifted by the airstream at jet
speed,” an engineer said.

SECURITY TEAM

USAF estimates that the military-
science-industry team approach in
weapon system management saved
five years in the development of an
operational intercontinental ballistic
missile. Under the team approach,
all phases of the program move for-
ward simultaneously—research and
development, testing, production,
base construction and crew training.
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Self-Service Plan
Utilized To Cut
Production Time

A self-service super-market plan
for supplying parts to workers on
an aerospace assembly line is pay-
ing dividends in efficiency and
lower costs.

Peg boards are placed along the
walls or mounted on wheels and
parts needed are hung from the
board. In some areas. due to the
special shape and odd curves of
some of the parts, storage shelves
required large amounts of floor
space. With the peg board in place,
parts are hung on the wall, at hand
when needed, and safe
damage.

Conventional shelving costs
more, too. Production experts say
that one $06.80 sheet of peg hoard
will handle more parts than com.
mercial shelving costing $37.50.

from

Wide Temperature
Ranges Simulated

Temperature extremes cold
enough to freeze mercury and
more than twice as hot as the sun’s
surface are being employed in the
manufacture of modern aircraft,
missiles and spacecraft.

One aerospace company is using
a new technique for warp-proofing
airliner parts by quick-freezing
them at minus 130 degrees Fahren-
heit.

Another is using a revolutionary
type of test equipment which can
create temperatures up to 25,000
degrees F.

The “cold” process, at tempera-
tures low enough to cause a tennis
ball to shatter like a light bulb
when dropped on the floor, is used
to stabilize steel anti-icing ducts
used in jet transports, provides im-
proved protection against warping
or distortion.

The “hot” process is being used
to test materials like graphites,
used for missile nose cone applica-
tion, and extremely high melting
metals for leading edges in high
speed flight equipment. The proc-
ess subjects them to temperatures
more than twice as hot as that on
the sun’s surface.

The heat test equipment, known
as a plasmajet, is expected to make
it possible in the near future to
handle such metals as tungsten,
which has a melting point of 6,100
degrees. Because of its hardness
and resistance to heat, tungsten
has several applications in missile
manufacture.

Civil Defense Offers Aid
in Buying 'Gopters

The Office of Civil and Defense
Mobilization will contribute on a
matching funds basis to states and
their political subdivisions for
purchase of certain organizational
equipment, including helicopters.

The contributions program is to
assure more effective civil defense
planning and training, and to
better enable states to meet na-
tural disasters or other emergen-
cies, according to Joseph F. Na-
poli, who directs the financial as-
sistance office at Civil and Defense
Mobilization headquarters in Battle
Creek, Mich.

Financial aid in purchasing heli-
copters, is “due to the versatility,
special adaptability and superior
effectiveness of helicopters in per-
forming highly specialized types
of civil defense emergency opera-
tions, particularly in the fields of
evacuation, observation, traffic di-
rection and control, damage assess:
ment, radiological monitoring, at-
tack \\‘arningi rescue and com-
munications,” OCDM states.




Digital Plotters
Speed Tests

An electronic wonder which can
translate satellite and missile per-
formance data to a graph or plot
at the fabulous rate of more than
4000 points a second has been de-
veloped by an aerospace manufac-
turer.

The high-speed digital plotter
permits complete flight evaluations
of the manufacture’s space pro-
grams 17 times faster and at least
12 times cheaper than was possible
with the previously used system of
converting electronic signals into
a finished graph form for engi-
neering analyses.

The new plotter takes the proc-
essed data spewed out with light-
ning-like rapidity by advanced
computers and turns it into a fin-
ished plot complete with printed
annotations in one completely au-
tomatic operation.

Engineers say that one typical
data reduction job which used to
take 106 eight-hour working days
now can be done in six days. In
addition to the man-hours saved,
the cost savings din paper alone is
conservatively estimated at 7 to 1.

“Putting it another way, where
we used to produce 50,000 data
points a day, we now have the ca-
pability of doing 282,000 a min-
ute,” said the engineer who spear-
headed development of the plotter.

Development of the new system
represents a year’s intensified work
by the company’s research depart-
ment. Two units have been deliv-
ered—one to the Navy and one to
the Air Force —for missile and
satellite development work.

Sonic Fatigue Tests
Check Structure

Because high frequency sound
waves created by jet engines tend,
in time, to weaken the metal of the
aircr_af_t and C_ould result in parts
requiring maintenance, an aero-
space manufacturer has taken
steps to make certain parts don’t
“get too tired.”

The manufacturer has begun
sonic fatigue tests to find out
which parts might be affected as a
part of the structure certification
Pr()gl‘&]l].

Tests are run behind a specially
constructed barrier which deflects
noise during engine runs. Here the
two inboard engines are run up
while engineers take readings to
find out how much fatigue is in.
duced at various points in the

Tests are run on the
hecause vibrations are
ere than when the

gtructure.
oround

even more sel
ajreraft is in flight.

PREFERRED" PERFORMANCE

About 85 per cent of the transport aircraft operated by world
airlines belonging to the International Air Transport Association
were manufactured in the U. S., according to the 1959 edition
of Aviation Facts and Figures, official publication of the Aero-

_.Spac

Association. The “Made In America”_label_on

airliners stands for high performance and passenger comfort

and safety.
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Meteoroid Effects on Space Vehicle Materials
Tested with ‘Fastest Gun in The West’

The “fastest gun in the West” is
being used by an aerospace com-
pany to simulate the effects of
meteoroids slamming against the
hull of a space vehicle.

Astronautical experts estimate
that 1,000 to 10,000 tons of these
stony or metallic particles fall to
earth each day from outer space.
More than 95 per cent are micro-
scopic in size and would not dam-
age a space vehicle. But some of
the rest could penetrate armor
plate.

The “gun” is a special explosive
charge into which is imbedded a
cone-shaped steel “wave shaper.”
This cone shapes the explosive
shock wave to impart extremely
high velocity to whatever it is pro-
pelling. The tiny man-made me-
teoroids — aluminum pellets — are
propelled into structural materials
at speeds of about 16,000 miles
per hour. This compares with the
550 mph speed of a .45-caliber
bullet.

The object is to find what kind
of materials and structures should
be used to lessen the danger of
meteoroid penetration.

Researchers do their firing in a
metal tank 10 feet long and 4 feet
in diameter. A near vacuum is cre-
ated in the chamber to give a
space-like environment. As the
pellets, which weigh two-tenths of
a gram or less than half as much
as an aspirin tablet, blast toward
their targets inside the tank. their
velocities are measured down to a
millionth of a second.

At these speeds the tiny pellets
penetrate about a quarter of an
inch into inch-thick solid metal
samples.

Scientists the

can calculate

metal thickness theoretically need-
ed to protect man in space from
meteoroids, but using the metal
thicknesses necessary would be
comparable to building a bomber
out of battleship armor.

The research is being concen-
trated on double or multi-layered
structures, and the use of light-
weight honeycomb sandwich con-
struction. The quest is for the best
material and structure for vaporiz-
ing meteroids on the outer surface
and prevent their entering the in-
ner shell of the space vehicle.

How hazardous are these me-
teoroids to space travelers? “No
more dangerous than our own
travel environment,” says an aero-
space scientist. “In fact, space
travel probably has the edge.”

Drill Sorter Saves
Time, Money

A machine which can accurately
sort 6,500 drills an hour has been
developed by an aerospace com-
pany.

Use of the new machine speeds
up the sorting process from the
old hand method that could handle
only 3,000 drills a day.

The machine can handle 52 dif-
ferent size drills, ranging in size
from 3/32 to 17/64 of an inch.

Four banks of sorting racks are
mounted on the portable table.
Drills are fed by hand at the top
of the sloping bank, and a semi-
circular  “flipper” moves them
from one sizing station to another.,

The design engineer estimates
that the machine will pay for itself
in a year through time saved in
drill sorting.

NAEC Offers New
Math Booklet

The Arithmetic of Flying, a
booklet designed to acquaint jun-

lor high school students with the
uses of mathematics in aviation,‘

has. been published by the National
Aviation Education Council.

Jordan L. Larsen, Superintend-
ent of Schools, Mount Vernon,
N. Y., in an introduction to the
booklet, states: “The materials

- . are intended to appeal to the
present interests of pupils. The
lively concern which junior high
school students are known to have
for all phases of aviation should
be the source of strong motivation
for studying the topics and prob-
lems which are included in the re-
source unit’s twelve lessons.”

For example, several common
aircraft instruments are simply
illustrated in the booklet to inspire
Interest in solving the problems
built around them.

The booklet also contains a
glossary of aeronautical terms, and
lessons in such fields as Air an
(‘;round Speeds, Time in Aviation,
I}nots and Nautical Miles, the Cen-
tigrade and Fahrenheit Thermom-
eters, and other subjects.

The Arithmetic of Flying can be
O.btained from the National Avia-
tion Education Council, 1025 Con-
necticut Avenue, N.W., Washing-
ton 6, D. C. Price is 50 cents.

Rirlines Reach New
Traffic High

.The nation’s  domestic truck
airlines ended the first seven
months of 1959 with record reve-
nues, traffic and service. )

Profit margins and rate of re-
turn were up for the pel'iOd’ -
compared to the same PeriOd .
1958, but rate of return still s
lagging behind the 10.6% averas®
annual rate recommended by Civil
Aeronautics Board Examiner Ralph

/iser,

Earnings are still not enough
to enable the carriers to continué
providing improved ajr transpor-
tation, and to finance the largest
re-equipment program it
tempted by the carriers. .

Operating revenyes for the peri-
od total $1,017,766,000 as com-
pared to $870,614,000 for the simi-
lar seven months in 1958. Net in-
come (before interest) was $93:
900,000 in the 1959 pel'iOd and
524,612,000 in 1958, Revenue pas:
senger miles were 1508 billion,
compared to 14,30 billion for the
first seven months of 1958 In
terms of service, lines had

ever

por ! the air :
available 25.8¢ billion seat MUES:
compared to 24 28 the same

5 . in
1958 period.



