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POWER

New rocket engine systems now under
intensive development in the aircraft and
missile industry will sharply cut the ratio

of weight between the launching vehicle
and its payload—the satellite itself. The
ratio of the first satellites launched was
10,000 to 1, i.e., ten thousand pounds of
* vehicle weight for every pound of satellite
placed in orbit. Present rocket engines
have reduced this to a 1,000 to 1 ratio.
The engine systems we will be using a few
years from now will have a ratio between

_ launching weight and payload of about
. 200 to 1 for interplanetary missions and
possibly as low as 50 to 1 for satellite uses.

Remote Control ‘Mobot’, Equipped with TV Eye,
May Someday Be First ‘Man’ on Moon

A remote control mobile robot de-
veloped by an aircraft and missile
company may someday be the first
“man” on the moon.

Called a “Mobot,” the machine
can be applied to almost any situa-
tion which is too dangerous for man
to undertake by himself, from work-
ing in radioactive rooms to handling
materials in deep water.

Looking more like a fork-lift than
a Frankenstein monster, the Mobot
is equipped with flexible steel hands
and television-camera eyes. It is
part of the company’s full-scale ex-
perimental program to measure ef-
fects of atomic radiation upon elec-
tronic components.

While the Mobot enters a ‘“hot”
(radioactive) area deadly to man,
its human operator remains safely
removed in another room equipped
with a push button panel board and
console of monitors. The operator
sees the hot room through the Mo-
bot’s TV-camera eyes which send
him a picture on a closed circuit.
The operator electronically directs
the machine to pick up and move
radioactive materials,

Television cameras mounted on
the walls of the hot room give the

operator an overall picture of the
environment, while cameras atop the
machine itself afford forward and
rear direction views. Additional
cameras on the Mobot’s “shoulders”
offer closeups of the “fingers” at
work. A microphone attached to the
Mobot permits the operator to hear
the metal fingers grasp an object.

The remote control handling ma-
chine can be equipped with auxiliary
tools such as wrenches. screwdrivers,
hammers. and shears for dismantling
radioactive equipment. It can per-
form a variety of lifting, inverting,
and placing operations.

It is simple, rugged, and inexpen-
sive, operates electrically by cable
or radio link, can lift extremely
Leavy objects, or handle delicate
items with tweezer-like care. Its
electropneumatic fists and fingers
can be adjusted for a light touch or
a 200-pound squeeze.

The Mobot is expected to be the
forerunner of a long line of machines
which will be designed to perform a
wide variety of duties.. One such
possibility could be collecting speci-
mens from the moon, as the operator
remains safely in the spaceshjp’s in-
terior,

‘PLANES"

New Brazing Process
Repairs Steel Panels,
Offers Huge Savings

A new brazing process which
makes possible the repair of an air-
craft’s damaged stainless steel
panels, saved taxpayers some $35.-
000 in the first four months of use.

Developed by research engineers
of an aircraft plant, the process is
performed with the aid of a special
tool, and makes the panels as good as
new.

Stainless steel panels consist of a
“sandwich” of honeycomb core cov-
ered on each side by very thin stain-
less steel skins. The panels give a
highly efficient structure that holds
up under the high temperatures pro-
duced by the plane’s powerplants
and air friction at Mach 2 speeds.

The skins, however, are so thin
that they are easily damaged. An
inadvertent poke with a screwdriver
can damage them beyond use.

With the new process, the dam-
aged skin and honeycomb is care-
fully cut away from the panel. A new
piece of honeycomb is spliced into
the core, after which a new piece of
stainless steel skin large enough to
cover the opening is put into place.

The new tool is then brought into
play. It fits over the spot getting the
fix to apply heat which brazes the
new stainless steel to the panel.

NewName Reflects
Industry Changes

By J. S. McDonnell

President and Member of the
Board of Governors
Aerospace |ndustries Association

Vice

The membership of the Aircraft
Industries Association has over-
whelmingly approved a proposal
to change the Association’s name to
Aerospace Industries Association—
a simple action on the surface but
one that points up the sweeping
changes that have occurred in the
industry since World War 1L

The change from “Aircraft” to
“Aerospace” sums up the prime re-
sponsibilities  the .
industry has in
both air and space
programs. The in-
dustry, years be-
fore the Russians
launched Sputnik
I, had propulsion,
guidance and in-
strumentation
projects under way primarily aimed
at application in military missiles
and aircraft, but which also had im-
mediate utilization in space explora-
tion vehicles.

The nation, through Congress, re-
acted promptly and effectively to the
Sputnik challenge. The National
Aeronautics and Space Administra-
tion was created based on the per-
sonnel and facilities of the National
Advisory Committee for Aeronau-
tics. The infinity of space became
another arena for international com-
petition, and the managers, engineers
and scientists, largely centered in
what is historically known as the air-
craft industry, were called upon to
accelerate the development and pro-
duction of hardware for the space
programs—both military and civil.

The U.S. satellites now in orbit
were placed there by slightly modi-
fied versions of intercontinental and
intermediate range ballistic missiles.

Where do we stand today in indus-
try? Expenditures by the Govern-
ment account for approximately 80
per cent of the industry’s total busi-
ness, and are a reasonable barom-
eter of the type of work being per-
formed. Expenditures for military
aircraft are declining from $8.5 bil-
lion in 1958 to an estimated $6.6 hil-

Mr. McDonnell

lion in 1960. Expenditures for
cuided missiles have increased

(See AEROSPACE, Page 7)
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IN THE JET AGE OF AIR
TRANSPORT, A MILE IS ONLY
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At

THE MISSILES ONE INTER-
CEPTOR CAN CARRY TODAY
COST MORE THAN THE PRICE
OF AN INTERCEPTOR PLANE
15 YEARS AGO.

A MECHANICAL LOADING
SYSTEM CAN INJECT 35,000
POUNDS OF CARGO IN A
CARGO PLANE IN LESS THAN
A MINUTE. -

‘PLANES”

Aerospace Quote

“Aviation, missiles and space
have had a stupendous impact on
our people, our security and the
entire international picture. They
will exert greater influence in the
future.

“Millions of Americans in sci-
ence, industry, the Armed Forces,
and other pursuits earn their live-
lihood as a direct result of these
programs. Most large American
firms have heavy stakes in these
areas. . . .

“Our most expensive and impor-
tant defense efforts are in these
fields and our nation’s survival in
the years ahead depends on our
achievements in aviation, mis-
siles, and space. More than 12
billions of our 18 billion FY ’59
procurement and development
budget will go d]redly or indi-
rthly Jnln. aviation, missiles or
space activities.

“The scientific progress during
our lifetime, a]l[mugh only a
small beginning, has probahly
had a greater impact on this
world than all préevious techno-
logical advancements in recorded
history. Many of man’s most
dramatic achievements have heen
made in your fields of interests,”
—Hon. M. A. Maclntyre, Undey
Secretary of the Air Force.

Laboratory Produces
Tailor-Made Weather

“Make it yourself” weather is the
latest thing at an aircraft and mis-
sile company.

This is accomplished in a new
$2V million laboratory, which can
control temperatures from minus 100
to plus 400 degrees Fahrenheit, and
provides humidity from 20 per cent
to 95 per cent at various tempera-
tures.

Designed to simulate altitudes
from sea level to 100.000 feet in a
matter of a few minutes, the labora-
tory will be used to test performance
of components of high speed, high
altitude jet aircraft and the latest
versions of our most sophisticated
weapon systems.

The laboratory consists of three
high-altitude test chambers of a size
which makes it possible for large
components or complete aircrafl
systems to be subjected to environ-
mental testing.

Another flexible feature is that all
three chambers can be operated
simultaneously and at different con-
ditions.

The auxiliary systems can be used
to supply vacuum, refrigeration and
high pressure, high temperature air
to test setups in the area adjacent to
the laboratory.
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Supporting Progress

Our nation is now embarking on the most challenging adventure ever
undertaken by man—-the exploration of outer space. The adventure will be
costly; it will be tremendously time consuming; it will demand the hest we
have in brainpower, manpower, patience, energy, and courage. And most
important to its success will be the wholehearted support of an enlightened
public.

Why a space program? Aside from its tremendous appeal to the imagina-
tion and to man’s eternal longing to conquer the unknown, aside from the
staggering potentials of such a venture, what tangible evidence do we have
to support a project of such magnitude?

The potentials of what space may someday mean to our society can still
hardly be realized. But even the comparatively meager knowledge now at
hand should suffice to unite the nation in full support of a dynamic, well-
planned, well-financed program.

Since January 31, 1958, this country has successfully launched eight earth
satellites, a solar satellite and three space probes, all of which have already
provided important new knowledge about the environment of nearby space.

Highlights of space findings are:

Discovery of two intense radiation zones in the upper atmosphere which
surround the earth in bands.

Determination that the earth is slightly pear-shaped with the stem at the
North Pole. Simultaneous measurements from islands and mainland have
permitted more accurate mapping.

New and reliable data regarding the makeup of the atmosphere that sur-
rounds the earth.

Even the presently foreseeable applications are enormous.
lites may revolutionize meteorological research, resulting in improved
weather forecasting and possibly some degree of weather control. More
accurate forecasts have tremendous economic implications for agriculture,
food processing industries, public utility companies and other industries.

Satellites properly instrumented will permit world-wide observation of
hurricanes, tornadoes, cloud heights and type, presence of precipitation,
thunderstorms, measurement of temperatures at various levels.

Development of a world-wide communications system of great capacity
including that required for television transmission is another foreseen appli-
cation of earth satellites. A telephone call around the world for 20 cents
was recently predicted by a communications executive.

The manned and unmanned exploration of space will have major influence
on the development of nearly every branch of engineering and technology.
The most profound impact will be on the basic sciences of astronomy and
geophysics, for space vehicles make possible direct experimental measure-
ments in space at the site of the phenomena under study.

To most Americans, the real and long-term importance of space explora-
tion lies in beneficial uses to which we put the knowledge gained. Qur goal is
a peaceful one. But space is an environment which can be used to threaten
and endanger the free world. We must make certain that we are able to
meet this threat in space or in any other quarter. Russian Sputniks and
Luniks testify to the scientific and engineering capabilities of the Soviet
Union. The Russians exceed us in rocket propulsion and the capability of
placing heavy payloads in orbit, due to the fact that they began serious
work in the ballistic missile field six or eight years earlier than we did.

We must respond with a continuing. well-rounded program of research
and engineering that includes an ample basic research effort. It is important
that the American people helieve in the inherent rightness of our purpose
and our goals. If we don’t accept the challenge, others will.

Earth satel-
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INDUSTRY
AND THE SPACE AGE

DR. T. KEITH
GLENNAN, first
Administrator of the
National Aeronau-
tics and Space Ad-
ministration, is pres-
ident - on - leave of
the Case Institute
of Technology, Cleveland, Ohio. He
was born in Enderlin, N. D, and is a
graduate of the Sheffield Scientific
School of Yale University. Dr. Glen-
nan joined the Columbia University
Division of War Research in 1942,
serving throughout the war, first as
Administrator and then Director of
the U. S. Navy’s Underwater Sound
Laboratories at New London, Conn.
From October, 1950, to November,
1952, concurrent with his Case presi-
dency, he served as a member of the

Atomic Energy Commission.

By DR. T. KEITH GLENNAN

I N the eight months since the National Aero-
hautics and Space Administration put out
1S “Open For Business” sign, a vigorous pro-
gram for initial space exploration has been
€volved. NASA has already made contracts
O arranged for other federal departments to
Make congracts for it, totaling approximately
3185,000.000.
Our efforts today are aimed at three major

elds: '

. ® Development of higher thrust rocket en-
glnes,  Upder intensive development by aero-
“Pace companies are several new power plants.
Meluding a 1 - 114 million-pound-thrust single
“Namber rocket engine. This is the absolute-
Y Necessary first step—power to propel larger
Mstrymenged payloads and man into space.
(_Ul:] DC\"E]()[)II]Ellt. of greater reliability in.all
o plnlnenls.. particularly in control. tracking

elémetry systems.
® Development of more knowledge about

man himself and the physiological and psycho-
logical problems of space flight.

What about our objectives in space? First
there is the enhancement of our national
security with all this implies; second, the ad-
vancement of basic knowledge about the earth
and the universe in which we live; and. final-
ly, the economic benefits for this nation and,
ultimately, for men everywhere. '

The most frequent question | am asked re-
garding our space efforts is, “Which nation is
leading—the United States or Russia?”

'lher.e.is a tendency among Americans in
compelitive situations, whether it bhe haseball
or space exploration. to let their attitudes
oscillate ]‘t"l\\‘een forlorn discouragement and
heady optimism as the situation shifts from
day to day.

Each time g Soviet accomplishment with
satellites or deep space probes is reported.
there is a vocal aroup that insists we have
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fallen so far hehind we may as well throw in
the towel. By the same token, when we place
a payload into space, I am suddenly deluged
with the question: “Have we caught up with
—or passed—the Russians?”

The answer, if there is an answer to such
a sweeping question, lies someplace in between
the two attitudes. We are not hopelessly be-
hind the Russians, but neither have we yet
caught up. and we certainly haven’t passed
the Russians.

Despite the unquestioned gains the Soviets
have made, this nation still holds a trump
card: We are supported in our space explora-
tion programs by the world’s most versatile
and capable industrial complex that has as its
basis the firms composing the aircraft and
missile industry.

Fundamentally, space is an extension of the
atmosphere directly overhead. The rockets
which we are using to roll back the frontiers
of space are lineal descendants of the Wright
Flyer of 1903. Generally, aircraft of the most
advanced types have been developed by in-
dustry for the military services, and later con-
verted to civilian use. This has been true of
rocket development too.

NASA has made use of these military de-
velopments, slightly modified. ever since it
went into operation in October 1958, hecause
they were the only rocket hooster systems
available “i[h_ power enough to send a pay-
load into orbit. For the next year or so we
will continue to ];e‘ dependent on military
boosters for our ]'i'c'lS.](' power planls..

" The prompt reaction to the Russian space
challenge was made ])OSS.I])](‘ by the substan-
"1 ompetence we had in rocket and space
tial cO¥ Iv hoth in industry and government.
iP('hnull)t‘J." the world’s first successful flight

In ]()Z,(" ‘ was conducted hy an
of a qum(l_}'uv' ! Robert H. Goddard.
American scientist. -HJ"!’ {,imwm'ing theo-

f.arlier he had done 1

y‘ut']\f‘f

1958

2.2 A PR €

1960

1962 . 1964

retical work in rocketry, and had calculated
the requirements to send man-made objects
into space. Incidentally, Dr. Goddard con-
cluded that by proper use of the rocket staging
which he had invented, a space vehicle could
be propelled to the moon. Unfortunately, in
those early years, he was regarded more seri-
ously in Europe—especially in Germany—
than in this country. Today, his pioneering
work is being recognized. We are proud that
NASA’s Space Flight Center, now being con-
structed in Beltsville, Maryland, will be named
in his honor.

There is a thoughtful parallel to be drawn

ORBITAL LABORATCRY
10 MEN

between our neglect of rocketry for decades
after Goddard and the earlier American fail-
ure to recognize and exploit the polentialities
of the Wright brothers’ airplane. For example,
it wasn’t until 1915 that the National Advisory
Committee for Aeronautics—the forbear of
the present Space Administration—was estab-
lished to “study the problems of flight.” And
it wasn't until after World War [ that we were
able to regain aeronautical leadership.

Rocket efforts in Germany resulted in the
development of the V-2, a missile which came
very close to tipping the scale in favor of
Hitler’s Germany.

With the end of World War 11, only a few
con}panies in the U.S. and government labora-
tories, operating with limited funds, con-
tinued to work with rockets and missiles.

A vital contract was awarded to an aircrait
company by the Air Force in 1946 for the d‘?‘
velopment of a long-range missile. The proJ-
ect was cancelled the following year largely
f.ol' reasons of economy. The éompaﬂ,V oL
tinued with its own funds to work on the
})l'Ol')lems associated with the development of
an intercontinental ballistic missile, and ha
accomplished significant advances ‘when the
breakthrough was achieved that permitte
packaging a nuclear payload with a relati\:eb'
\::iillmleqile asonably light-weight but high-yiel

Of equal importance were the contr
];y the Air Force to an aircraft company ot
Srdomen e o i e
ballist: Jects were .the direct .forbeal oL\ "
\\‘hicillf\‘emllzsrlle e o })1‘0(]1.11“11‘:]"
s I)1~0be<\e<€;'(i;]1ﬁe(l for our satcil(j}l:f \‘ve
be lw})elessl)"‘behiln llotl;t tl]gem,' .

The Nago k( 1e Russians. £ ad
missil Y. working through 'alrcra @

!¢ manufacturers, also contributed to "
space efforts. These missiles were used ™™
uPper atmosphere research where we 16am°
much §l)out altitudes above 100 miles. :

Al Wallops Island, Virginia, the NACA 1"

1945 D . . e-
€gan using rockets to propel its T

acts let

Y
PROJECT MERCUR
ONE MAN RETURN

2

: ‘;‘f«, y
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SPACE PROBE PAYLOAD CONFIGURATION

INSTRUMENT AND BATTERY CONTAINER

search vehicles to constantly higher speeds.
Nearly 3,300 firings have heen made since
then.

Similarly, the Army’s interest in ballistic
missiles and rockets made major contribu-
tions. The Army employed effectively the
talents of about 125 German scientists and
engineers who had worked on the V-2. Using
both reconstructed V-2’s and other missiles,
altitudes of 250 miles were reached.

This background of industrial and govern-
ment experience has enabled us to make great
strides since NASA became operative eight
months ago. As for NASA itself, we had the
great advantage of taking over the personnel
and facilities of the National Advisory Com-
mittee for Aeronautics. These included some
8,000 scientists and engineers and supporting
people. along with the great research centers

at Langley Field, Virginia; at Moffett Field, |

California, and the Lewis Research Center, at
Cleveland. Ohio. Other smaller activities,
though highly important, which we inherited
are the High-Speed Flight Station at Edwards
Air Force Base. California, and the launching
facility at Wallops Island.

Last November. more than 160 scientists
from the Naval Research Laboratory were
ransferred to NASA. These included the
group that had directed the Vanguard project
and others conducting upper atmosphere re-
search.

A month later, the Jet Propulsion Labora-
tory in Pasadena. California. was transferred
from the Army to NASA. This famed lab(.)ra-
tory employs some 2.300 people on a Yarlefy
of projects. It is operated by the California
Inetitute  of Technology under contract to
NADA.

Né\?i\de from the personnel at the Jet Propul-
<jon Laboratory. NASA expects to have about
(j,()()() employees by the end of June, O‘ur
budget for the next fiscal year calls for an in-

SOLAR CELLS

crease of slightly more than 1,000—mostly
scientists and engineers—by the end of June
1960. Our present plan is to keep NASA as
small as we can.

This means that a large part of our research
and development, and prime contracts on such
programs as Project Mercury, a manned cap-
sule capable of orbital flight; Delta, a project
aimed at developing upper stage rocketry
capable of putting 250 pounds in a nominal

300-mile earth orbit or sending a 100-pound
payload on a deep space mission: and Vega,
a launching vehicle capable of putting a 5.000-
pound satellite in an earth orbit or sending a
1.000-pound payload on a deep space investi-
gation, will be handled by firms in the aero-
space industrial complex.

We will also use the research facilities of
other Government laboratories, scientific in-
stitutions and universities. Space exploration
is a total national effort. We plan to use every
facet of our great national talents and skills.

The policy of contracting with industry and
other organizations is a definite departure
from the practices followed by our predecessor
agency, NACA. Last year NACA had a budget
for research and development programs of
about $100,000,000. It had as its mission the
development of an understanding of the prob-
lems of flight sufficient to satisfy the military
and civil needs for new information required
in the design of vehicles capable of faster,
higher, safer flight. The NACA was not in-
volved in production orders. Scarcely an air-
craft or missile flying today doesn’t utilize one
and usually several of the research fruits of
NACA.

The creation of NASA certainly does not
mean that we are relegating aeronautics to a
technological dumping ground. NASA is
charged with these same research responsi-
bilities in the new field of exploration in space
as well as in aeronautics. The airplane is go-
ing to be with us for many, many years. We
will continue to strive to meet our responsi-
bility to assure America’s leadership in the
underlying technology of both areas—space
and aeronautics.

In contrast with the $100,000,000 annual
budget of the NACA, the new organization has
a 1959 budget of $385,000,000 to carry out

- -
-t -
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its new responsibilities in the search for new
knowledge and the application of that knowl-
edge in aeronautics and in the non-military
exploitation of space. It is the space develop-
ment and operating functions that account for
the bulk of the increased budget. Approxi-
mately $250,000,000 of our Fiscal Year 1959
budget of $385,000,000 has been earmarked
for contracts outside NASA.

The proposed budget for Fiscal Year 1960
asks that $485,300,000 be granted to NASA.
Of this amount, about $350,000,000 is in-
tended for work to be performed by others.
Again this means principally industry.

This eurrent budget now being considered
by Congress will be the last which will be less
than half a billion. As we move through our
successive phases of the space exploration
programs, costs are inevitably going to in-
crease

substantially.

There is a pattern that is gradually taking
form regarding industry and the space pro-
gram of NASA. Industry will not be heavy
industry in the sense that vast quantities of
raw materials will be consumed or that a large
quantity of individual end items will be re-
quired. Even the military requirements for
ballistic missiles utilize but relatively little
of the industrial production ('a[uu'il_\'. The
indications are that the further industrial
changes which will be required to support our
space activities will be very much along the
same line as the modifications to industry
which have been already required by our
modern weapons systems.

The work will pose fascinating and chal-

Aerospace Industries Association of America, 610

lenging engineering—and production—prob-
l('l]]ﬁ f()l‘ many }’Cﬂl‘s to come.

The aerospace industry, since World War
[I, has been constantly subjected to this
process of industrial change. The days of
large volume production of any weapon sys-
tem may well be over. The aerospace indus-
try has adjusted its management and its plan-
ning to this fact of industrial life. In addi-

tion. in their industrial assignments, these
companies have shown a vigorous ability in
translating the laboratory findings to working
hardware in a very short time. Today, they
work closer to the state-of-the-art than any
other industry.

This experience is invaluable to our space
programs where we must keep every one of
our projects flexible and immediately adapta-
ble to technological change. I note with in-
terest that within the month the Aircraft In-
dustries Association has changed its name to
the Aerospace Industries Association. This is
an entirely appropriate change, reflecting the
major role that the companies forming the
membership of AIA are playing and will play
in our space projects. I expect that their re-
sponsibilities will continue to widen as we
move from phase to phase of our programs.

Our program for the next few years is well
founded, subject only to the provision of
necessary funds by Congress. Beyond that
our planning takes us into the preliminary
stages of orbiting laboratories, lunar landings,
(both unmanned and manned), the develop-
ment of satellite systems components for
weather forecasting, global communications
and other equally exciling activities.

Beyond that planning we can see the day
of interplanetary travel. But simply taking
the advantages that are definitely available in
just the weather and communications ad-
vances, experts estimate that the returns wiil
be counted in the billions of dollars. Very
great as such returns will be from our work in
space, | have an inner conviction that in the
years to come there will be other great gains
from what we learn in space. They will be
the ones we don’t even dream of today. They
will be the ones that will dwarf those we can
only dimly see today.

A very great deal has been done in the brief
eight months of NASA’s existence. An inesti-
mable future lies ahead. It is a future that will
require from all of us our very best.

RESEARCH VEHICLE EVOLUTION
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‘Aerospace’ Signifies Responsibilities
in Both Air and Space Programs

(Continued from page 1)

rapidly from one-half billion dollars
in 1954 to a planned expenditure of
$4 billion in 1960. Dr. Hugh Dry-
den. Deputy Administrator of NASA,
recently predicted that expenditures
for space projects will pass the bil-
lion-dollar mark within the next
few years.

These are the solid facts behind
the decision to reflect more accurate-
ly the industry’s responsibilities by
changing the organizational name.

The new responsibilities require
specialists in the industry literally
ranging from “a’” to “z"—astronomy
to zoology—specialties once limited
to the campus.

No other manufacturing industry
in our history has been subjected to
such far-reaching changes—a revo-
lution in evolution. These changes
stem basically from the yeasty tech-
nology of the industry. but more
than the engineering and scientific
functions have been affected. Man-
agement has been re-aligned, manu-
facturing techniques have advanced,
new facilities have been designed
and constructed. and industry’s op-
erations and products are increas-
ingly diversified.

This transition, with its swift rate
of change. also induced a number of
financial problems in the industry.
For instance. the new requirements
for high-performance. very complex
equipment demanded an almost
totally new set of facilities. not only
for production of the end item, but
for the intricate research, develop-
ment and test work which must pre-
cede its acceptance as a proven re-
liable weapon.

Thus. an industry whose earnings
rate has been traditionally low was
forced to divert large portions of its
income to construction of facilities,
and very expensive facilities because
of the performance and complexity
involved. The alternative was not
merely losing competitive standing
within the industry: without these
facilities we could not hope to match
the Soviet Union in the technological
cold war.

General Orval R. Cook (USAF-
Ret.). President of the Aerospace
Industries Association. recently es-
sayed a prediction on what will hap-
pen to the aerospace industry during
.t decade which are pertinent

the nex :
to the name change. Here are his

estimates. '
1. The aerospace industry wvx]l
continue to be one of the Nation’s
lareest manufacturing Pmployer.f.
9. The percentage of scientists,
-« and technicians. compared
1] employment, will increase,
already established

engineer
to overa
continuing an
trend. .

3. The industry’s payroll. now

some §5 billion annually. will con-

tinue to increase as the percentage
of skilled and semi-skilled workers
declines.

4. [Large-scale production of ma-
systems will become a
' ater per-
built into

jor weapons

S peE e
thing of the past as £&I¢
formance capabilities are
new weapons.

5. On the average. the costs of
these new weapons systems will con-
tinue to increase as more and more
research., development and testing
will be required to insure perform-
ance and reliability.

6. There will be an ever-increas-
ing demand for new facilities in
every category—from tools to build-
ings—with special emphasis on new
research and test facilities.

7. The team approach—with sev-
eral manufacturers pooling their
engineering. management and pro-
duction skills—will be required for
almost every major new system.

8. Expenditures for space ve-
hicles will continue to mount and
development and production of
equipment for space exploration will
become a significant part of the in-
dustry’s total sales.

9. There will be a continuing
strong market for commercial air-
craft of every category. especially in
the vertical take-off and landing
category; and manned-military vehi-
cles will be the core of our major
weapons systems.

10. Our technological progress
will continue at an accelerating rate
and ten years from now we will be
building things we have not yet
dreamed of.

Electronics Tell Story
of Missile Flight

A ground-based electronic system
which gives position and velocity
data of an airborne ballistic missile,
is so accurate that aireraft have heen
able to position themselves down
range to actually see the missile
plunge into the ocean. The informa-
tion, fed into a computer and moni-
tored by a plotting board. gives con-
tinuous predictions as to where the
missile would impact if power were
shut off.

To insure this remarkable ac-
curacy, the manufacturer has gath-
ered together an unusual assortment
of test tools for putting the ad-
vanced electronic system through its
paces. Included are two-way “walkie-
talkie” radio units, a special mobile
unit and an airborne system carried
aloft via a single-engine aircraft.

The mobile test unit consists of a
transponder. antenna and special
power plant which are hauled miles
away via pick-up truck. There it ex-
changes signals with the ground sta-
tion. Engineers can even detect small
antenna movement caused by wind
velocity and other factors.

Control and communication to the
remote station is through two-way
radio equipment. with the truck
carrying a unit of the “walkie-talkie”
class.

A recent addition to the test pro-
gram is a light aircraft which has
installed a transponder similar to
those placed aboard missiles. Trans-
mitting signals as it goes. the plane
is flown to distant points to allow
tracking by the ground station.

ENGINEERING
EMPLOYMENT GAINS

1952

1959

The demands of a rapidly expan
ing technology have created in-
creasing requirements for engineers
in the aircraft and missile .ndustry.
In 1952, about 12 per cent of all
employees in the major aircraft
companies were engineers. Today,
approximately 22 per cent are engi-
neers, and it is estimated that this
will increase to about 28 per cent
in the next five years.

‘PLANES’

NAEC Offers Free
Booklet Listing
Education Aids

In line with its program to aid
educators in enriching the school
curriculum. the National Aviation
Education Council offers free of
charge the second edition of the
booklet Pictures, Pamphlets, and
Packets.

The 24-page booklet lists more
than 300 free and inexpensive air-
space education teaching aids includ-
ing booklets, films, pamphlets, pic-
tures. maps. study units, bulletins,
charts, etc., which are available from
dozens of sources in industry and
covernment. More than 80 percent
of the items listed are free to teach-

ers. school administrators, and li-
brarians; none costs more than
$1.00.

Teachers on every grade level will
find Pictures, Pamphlets, and Pacl:-
ets a source of many supplementary
classroom materials.

Copies may be obtained at no cost
by writing to the National Aviation
Education Council. 1025 Connecti-
cut Ave.. N. W., Washington 6. D. C.

Another booklet offered by NAEC
is the 1959 edition of Aircraft. Mis-
siles and Spacecraft. This is a pro-
fusely illustrated hooklet that de-
scribes the various aircraft and mis.
siles now in production,
$1.00.

Price is

Unique Garb Used
in Metal Test

Engineers of an aircraft and mis-
sile company are garbed like “men
from Mars” while they test the in-
dustry’s latest glamour metal—beryl-
lium.  Uniforms include air line
respirators. coveralls. rubber gloves
and shoe covers.

Beryllium is important for future
use in missiles and supersonic air-
craft because of its heat resistant
characteristics and high strength-to-
weight ratio.

The rigorous test series is to de-
termine just how versatile the pre-
cious metal is and to see how it may
best be handled in the factory.

Every safety precaution is taken
by the company to protect employees
working with the metal. Tests are
conducted in a septically clean vacu-
umed room. Inside the 8 by 8-foot
test laboratory is a vacuum-type ma-
chine which collects beryllium dust
particles in the air for later analysis.

In present testing engineers are
cutting into beryllium with regular
band saws. An added safety feature
on the band saw is a dust collector
which gathers the metal particles at
the point of the cut. Scraps and
waste particles are carefully dis-
posed of.

Before leaving the laboratory, the
engineers vacuum each other to pick
up beryllium dust, wash out the lab
and change clothes. After leaving the
lab, they change clothes once more.

Cost of beryllium sheet metal
being tested is $300 per pound.

heat Exchanger Solves
Fuel Icing Problem

An important technical advance
was achieved recently by an aircraft
manufacturer with the development
of a fuel heater for jet aircraft to
solve critical icing problems of en-
gine fuel.

Rugged and highly reliable, the
fuel heater weighs only 18 pounds.
It utilizes hot engine compressor
bleed air ducted through an air-to-
liquid heat exchanger to raise fuel
temperatures to a safe level. The
new unit receives fuel at minus 60
degrees Fahrenheit and heats it to
plus 35 to 45 degrees F. Compres-
sor bleed air enters the heat ex-
changer at 450 degrees I., exiting
at 90 degrees F.

Fuel system icing is caused by dis-
solved water found even in filtered
fuels. Moisture is absorbed and re-
tained by fuel much the same way
water vapor is held in the atmos-
phere. As the fuel cools, water cools
at an accelerated rate, and at minus

20.(1"¥l'(‘(‘-‘ F. becomes ice slush
which  obstructs  fuel filters and

screens. As a result, engine power
18 (‘()l].\'.l(](’l‘ill)l\' weakened due to
fuel starvation.

The heat exchanger consists of
multiple parallel plates .\‘il‘ll(fllll'ill‘-
ly bonded by vacuum furnace brazed
ﬁl].\, '

When used in conjunction .willl
eground water separation operations,
. unit offers complete protec-

the nes R
1 icing.

tion against fue
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MISSILE COSTS REDUCED

The next generation of ballistic missiles which
will utilize solid propellants as fuel will cost sub-
stantially less than the ICBM’s now being tested
and produced. The estimated cost for the next
ICBM with its less complicated support equip-
ment is about $1 million. Cost of the present
ICBM’s with their base and support equipment
is about $10-$15 million. The rapid advance-
ment of technology in the aircraft and missile -
industry is paying off in this case with a superior

weapon and lower cost.

‘PLANES"

Space Travel Dress Under intensive Study,
Using Specially Designed Cockpit

What the ell.dressed space
traveler will wear may be strongly
affected by a research program now
under way at an ajrcraft and missile
company.

The study inyolves the ability of
man to tolerate extreme tempera-
tures with and without special pro-
tective garmentg,

.V{’]lm“’”“ are sealed into a cock-
pit in a specia] heat chamber for
>l|nly_ of physical and psychological
reactions to temperatures simulating
reentry into the earth’s atmosphere
or'a Mach 5 speed of a very high
performance aircraft. d 7

'»'\“‘ temperature in the cockpit is
raised from 80 degrees Fahrenheit
'_') 200 nl’“:_’l'w-,\ in 19 minutes;
kept at 200 degrees for six minutes;
then brought back to 80 decrees in
another 19% minutes. 3

As the cockpit heats up. cool air
is used to ventilate the special type
of pressure suit. now under study.
to maintain & normal hody tempera-
ture of 98.6 degrees F. The pilot has
his own filtered and refrigerated air
supply piped directly to him.

While the pilot is subjected to in-
lense heat conditions, he must con-
centrate on a tracking problem
chasing a random dot on an oscillo-
scope and bringing it to center by
manipulation of the controls. which

are more sensitive than those of an
actual plane. During tests, environ-
mental temperatures, body tempera-
tures, psychological reactions are re-
corded on instruments in a control
room adjacent to the test chamber.
Blood pressure, respiration, electro-
cardiogram. heart rate of the sub-
ject "])i]ui" is checked EVEry three
minutez by remote control.

Reactions of the subject are mon-
itored by a closed circuit television
with a physician in close attendance.

In another experiment humans are
subjected to simulated “G™ (gravity)
stresses that must be endured by oc-
cupants of space vehicles while at-
taining speeds of up to 18.000 miles
per hour—the speed necessary to
put the space machine of the future
into orbit.

Information obtained will serve as
guides in the design of space vehicle
environments,

Traffic Gain

\ substantial rise in scheduled
airline traffic over the North Atlan-
tic during the first quarter of this
year as compared to the same three
months of 1958. has been reported
by the International Air Transport
\ssociation.

Passenger
per cent to

traffic increased 19.9

190.894.

Ceramic Magnets Prove Lighter,
More Powerful than Iron Type

The magnet. an indispensable part
of electronics. is being revamped by
the aircraft and missile industry to
equip it for space age application.

Iron, which was formerly the most
frequently used mineral to hold a
magnetic field. is considered too
heavy by manufacturers of airplanes
and missiles. In addition. iron loses
its magnetic strength in high tem-
peratures encountered in supersonic,
high altitude flight.

One approach to reducing weight
and combatting high-temperature ef-
fect is the ceramic magnet. made by
mixing two carefully measured
amounts of powdered metallic ox-
ides. such as iron oxide and barium

‘Torture’ Tests Prove
Transport Durability

The durability of a U. S.-built jet
transport was highlighted recently
in a series of fuselage “torture tests.”

The fuselage was deliberately dam-
aged with six saw cuts, up to 22
inches in length. reaching through
skin and major structural members.
and submerged in a 170.000-gallon
water tank. Water pressure inside
the fuselage was increased to simu-
late conditions of high-altitude flight.

Although the difference in pres-
sure between the inside and outside
of the fuselage was 25 per cent
greater than would ever be experi-
enced in actual flight, the damage
remained confined to its original sec-
tion and the structure remained
sound.

Tests also were run on the double-
paned windows of the passenger
compartments, to prove ability of the
inner pane to stand up if the outer
pane should fail. Even inner panes
deeply scratched to induce failure
held up through the testing.

Manufacturer Airlifts
6,000 Dealers to Meeting

A recent showing of industrial and
farm equipment at the Nassau plant
of a U. S. manufacturer involved
one of the largest civilian airlifts
ever held by any company.

More than 6.000 dealers were

flown to Nassau from all over the
U. S. and Canada and many points
in the world to preview the new line.
Transportation was arranged by the
manufacturer in a fleet of 133 char-
tered transport aircraft.
The showing resulted in more than
76 million in orders for the manu-
facturer. who has long been a pro-
ponent of the use of the airplane as
a tool in husiness.

An executive of the company
stated that he had no data on the
time saving element of the airlift
because “the entire meeting could
not even have heen put on without
using the airplane. so there is no
reference by which to compare time
saving.”

&3

oxide. Heat and pressure turn the
two powders into a ceramic capable
of retaining an induced magnetic
field.

One company is trying a refine-
ment of this procedure. They are in-
ducing the magnetic field at the same
time they heat. squeeze and cool the
ceramic.

The new process is expected to
give the ceramic magnet longer life
and stronger magnetic properties.
The new ceramic magnets, known as
ferrites, are half the weight of iron.
or, if as heavy. have two to three
times the magnetic strength.

These stronger magnetic proper-
ties are especially important at high
frequencies. Also, the ceramic mag-
net retains this strength at high tem-
peratures.

Laboratory technicians have made
up a research stockpile of ceramic
magnets. Some are in the shape of
dominoes; some in the shape ot
tiddly-winks. So far these chalky
black disks and blocks have shown
no inclination to lose magnetism.
Oppositely polarized surfaces refuse
vigorously to be separated. But flip
one of the disks over and the two
can’'t be held together by human

hand.

Facts and Figures Now
Off the Press

The 1959 edition of Aviation Facts
and Figures, official publication of
the Aerospace Industries Associa-
tion, is now available for distribution.

A standard aviation reference
work, the illustrated 148-page book-
let contains the latest available sta-
tistical information on the aerospace
industry.

The volume covers in 12 chapters
of charts and text the principal seg-
ments of the industry, including Re-
search and Development, Guided
Missiles, Finance, Military Aviation.
Aviation,  Airlines and
Transportation, Helicopters, Produc-
tion and Facilities.

This year, for the first time, a
chapter on the U. S. space program
is included.

The paperbound booklet, with
four-color cover. is published by
American Aviation Publications,
1000 Vermont Avenue, N.W.. Wash-
ington 5. D. C. Cost is $2.00.

Quick Cut

A cutting machine which can
rough out a 23%-inch aluminum
ICBM bulkhead in an hour and a
half has been installed in an aircraft
and missile plant. Prior to installa-
tion, the process took a full eight-
hour day. It had to be done by saw-
ing and milling processes.

The new cutter. which evolved
from a welding machine, can chew
its way through a three-inch alumi-
num plate at about 15 inches per
minute, and through five-eighths-inch
metal as fast as 85 inches a minute.

General




