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Satellites Tell
Space Story

Today there are four man-made
satellites orbiting around the Earth
—three launched by the U. S. and
one by Russia—furnishing the first
positive, continuous reports of con-
ditions beyond the rind of atmos-
phere surrounding our planet.

The value of this information
cannot be completely assessed. But
initial evaluations show that the
first fruits of the satellite program
are well worth the tremendous sci-
entific and engineering effort to
bring them about.

One major discovery was a band
of intense radiation beginning at
about 600 miles from the Earth’s
surface and extending to the maxi-
mum heights of Explorer III’s orbit
(about 1,700 miles). This signifi-

ant phenomenon was first noted by
.séciemists when the Geiger tube in
Explorers I and III, at times, regis.
tered zero. Laboratory tests con-
firmed that this was due, not to lack
of radiation, but to such intensive
radiation that the registering equip-
ment was saturated.

New equipment was designed and
launched in the Explorer IV satel-
lite. The first data readings con-
firmed the existence of the heavy
radiation field. and indicated that
the instruments registered direct hits
by charged particles, rather than
secondary X-rays.

It also appeared to scientists that
a substantial number of the parti-
cles penetrated the lead shielding
placed around the Geiger tube,

Th(' Jesson l(?ﬂ'l‘ll(?l] is nl)viuu;:
Radiation protection for the first
humans venturing into space m‘ust
’N‘ H,];stnnliu“y greater than first
calculated.

The Vanguard I satellite has fur-
“,'_.,],p(] infunnutu'm on lh(’. tempera-
ure of the object as it hurtles
zu'ulml‘ ilie l‘:ﬂl'lll al a speed reach-
ing 18.400 miles per hour, /\nnt.hm'
disclosure made by l,lu:‘e_wulcll{lua
onCerns ulmnsphf*ru: density at high
f'lli“ld"" Information from the
faff‘“i“"‘ shows the density to be at
"(‘215‘ 14 times greater than previ-

(i;us]V (-a]cu]‘%fe(l. ]
The satellite program is far from
[. New satellites will be

completed, ) i

nehed in the nezanunue aimed at
](m’n.m.in“ the Farth’s magnetic field

m(‘?'\',\- mrdiulinn balance.
a“(‘\li Iamhili“”* part of the program.
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RESEARCH AND DEVELOPMENT PROGRAM

FISCAL YEAR 1959

$5.8 Billion
$3.2 Billion

Total R& D Procurement
Program Funds

R&D
Funds

$2.6 Billion

Defense Department estimates that $5.8 billion will be obli-
gated in Fiscal Year 1959 for research and development
programs. Approximately 55 per cent of this amount will come
from procurement funds, and the balance from purely research
and development funds. The Defense Department breakdown

of funds shows that out of the $2.6 billion planned for guided
missile research and development, $1.9 billion, or 73 per cent
of the total will come from procurement funds. The $5.8 billion
excludes funds for military personnel, construction and in-
dustrial facilities in connection with the programs.
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Equal to 100 Years of Flight Service

A commercial jet transport sched-
uled for service soon has already
proved itself in underwater tests
equal to 100 years of service,

The exhaustive pre-flight program
to determine the fatigue resistance
of the plane’s fuselage was accom-
plished by immersing a 50-foot sec-
tion of the fuselage and cockpit in a
21,000 cubic foot tank of water.

The fuselage section was sub-
jected to all the situations a trans-
port would encounter in service—
including the hoarding and disem-
barking of passengers.

Each underwater “flight” or cycle
consisted of :

L. Pressurizing the cabin heyond
its design maximum to include the
aerodynamic suction met in flight.

2. Applying a severe 2 “G”
(twice the force of gravity) gust
with additional loade

external aerodynamic

load, along
fo simulate
forces,

3. Depressurizing the fluselage.

4. Applying a landing load of
1.67 “Gs”so0 hard they occur only
once in 50,000 landings.

During the testing, a skin diving
team of stress engineers and labora-
tory technicians inspected the struc-
ture frequently and kept an accurate
running account of the test results.

Since the hydrostatic tests were
started long before production had
reached an advanced stace. engj-
neers were able to apply the knowl.
edge gained into improved design.

available free.

New Organizations
Ready for Tasks

By Maj. Gen. J. F. Phiilips (USAF-Ret.)
Secretary, Guided Missiles Committee
Aircraft Industries Association

In a few weeks we will mark the
first anniversary of the official dawn
of the Space Age, the date when the
Soviet Union made the first pene-
tration of space with an object
called Sputnik.

The early days following the satel-
lite launching were bitter ones for
the United States as the Soviets
made propaganda capital by creat-
ing the impression that space was
their exclusive domain.

A review of the calendar of events
since  October 4, 1957, however,
shows that the United States has
regained a lot of ground in the in-
ternational prestige competition. Not
since Pearl Harbor has the nation
demonstrated so dramatically its
capacity for rebounding from near-
disaster. The fact that it was able
to rebound is a tribute to the Admin-
istration, the Congress, the military
services and the industry.

Today, we have the organizations
—both civilian and military—to ex-
plore possible solutions to the mys-
teries of outer space, and there is
more than a billion dollars available
for acquiring necessary new knowl-
edge and hardware.

The initial step on the “road
back” was the launching of Ameri-
ca’s first satellite, Explorer I, put
into orbit on January 31 by the
Army Ballistic Missile Agency.
This, in itself, was a tremendous
achievement, in view of the fact
that the Explorer project had not
even heen in exislence four monthe
earlier when Sputnik T was fived into
space.

Since that time, the U, S. hag sue-
cessfully launched three more satel-
lites—two additional Explorers and
one Vunguur(l. This put the inter-
national satellite hox score at four
to three in favor of the United
Sl.ill(’.h‘-, The Soviets, of course, main-
tained an advantage in payload size.
(;(’"-‘idt’md as a matter of interna-
tional prestige in the continuing
struggle for the mind of man. how-
EVer, success in numbers is likely to
make more of ap impression on the
layman than the technical argument
about relative payload weights.

Another important step toward
furthering the American space ef-
fort was the creation. on February

(See SPACE, Page 3)




Plane Views

THE AFTERBURNER OF A JET
ENGINE IN ONE HOUR CAN
DELIVER ENOUGH ELECTRI-
CAL ENERGY TO SUPPLY AN
AVERAGE HOME FOR FifFz
TEEN YEARS.

ROCKET ENGINES ON A
BALLISTIC MISSILE PRO-
DUCE MORE THAN 4,000,-
000 HORSEPOWER DUR-
ING PART OF THE FLIGHT.

4,000,000

orsepower

s
THE FIRST U. S- 6 2
TRAVELED MORE THN]ITS FIRST
000 MILES DURING
SIX MONTHS IN

65,53_9?@(? o
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New Device Checks
1,600 Jet Circuits

will be about ten times as great A time-saving electronic device

AIR QUOTE

“In the current Fiscal Year
1958, expenditures for missiles
and related ground equipment

which can check from 200 to 1,600
require 20.9 per cent of our ma- circuits at one time is now tracing
jor procurement expenditures. miles of complex circuits on jet air-
Furthermore, the funds we craft.
are spending for aijrcraft and The new circuit detector can check
-“}.'”PS are buying far more effi- any electrical system, regardless of
cient and complex weapons than its complexity. It not only checks
!hose of a few years ago. There the continuity of each circuit, but
is little similarity hetween the it also locates and isolates short cir-
century series of fighters . . . and cuits caused by wire breaks and
those we used in Korea. Nuclear crossed connections.  Circuit re-
Power and missile capability are sistance sensitivity is measured by
also  changing the nature of the touch of a finger and readings
ship construction. All of these obtained from built-in meters.
Cha"‘é_es have great importance to The new system enables one op-
Ameqcan firms  which partici- erator to do a dual job of continuity
pate in the military production checking and recording of malfunc.
brogram, either hroueh pi‘ime tions. A circuit diagram which is
contracts or subeontracts They placed on top of the detector carries
mean developmen of mew mate- information of the circuit being
rials, new production t(-vlmiqueé checked. As the operator checks the
i,'l.o-‘er and clogey U)](‘.l'a’n/('ec and continuity, resistance and high po.
“t—flllelf and  highe, erformance tential of each plug. he marks them
'.e]‘lf“}“]”)ﬁ - E T accordingly. This method detects
The  smaj) plant—and the and locates squawks immf{dialely.
large one as well—must rtise to permitting fast corrective action.
the challenge ~of intricate and Key to the versatility of the opera.
complex equipmen entailing 4 tion lies in a plug board system which
some  cases  indysgpig] pm(::sqeq allows rapid ('llkln,‘,{‘(’()v(-‘l‘.l)elw@(all
as yet undreame of.”—Peilins circuits or types of aircraft. Every
MeGuire, Assistant Secretary '(,'f system takes at least one board which
Defense (Supply and Logistics) . will accommodate 800 circuits €n-
' abling as many as six systems to be

May 21, 1956.
checked simultaneously.

as in Fiscal Year 1953, and will
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Stretching Dollars

Everyone these days is interested in cutting costs, but no group is more
interested than the manufacturers engaged in production of defense equip-
ment.

Weapons costs rise sharply every year—and they will continue to do so.
There are two basic reasons. One, of course, is inflation, which reflects itself
in higher costs of both manpower and materials.

The other is the continued necessity for more and more performance, a
must if we are to maintain a competitive position with the armed forces of
the Communist world.

Gl:eater performance inevitably entails greater complexity, and com-
plexity means higher costs. At the same time. there is a limit to the amount
of defense appropriations the national economy can stand. It is imperative
that all defense suppliers keep a sharp eye on costs to insure that the coun-
try gets maximium defense for its tax dollar.

‘ The aircraft and missile industry has been actively pursuing cost reduc-
ton programs for some time—and they have been paying off most of th
time in areas which escape public notice. )

For instapf:e, builders of guided weapons have been shipping parts in
large quantities to missile sites by truck. The shipping costs normally in-
vol\ie considerable sums, but recently an industry traﬂiz “watchdog” g'roul‘
d.emded that the trucking costs for the missile shipments were (ﬁ;propol"
tionately high. At a conference with trucking officials, a i)rotest backed by
strong arguments was made. The truckers conceded that a lower rate was
in order.

Due to the size of such shipments, even a
load rate brings large savings.
in this case brought savings of §

small reduction in the truck-
One company estimated that the rate drop
i R e ; : }00.0.00 -fo.r parts shi-pm.ents to seven mif‘silf’
. month period. Future shipments will increase the savings
figure, .and. of course, there are a great number of other missiles and many
other sites, compounding the cost reduction. R

New manufacturing methods are
!"ns. A new technique called numer
mstructions to machine tools,
analysis showed a reduc
aircraft wing skins throy
ing their efforts to mak
and reduce costs.

Another ex inv . 2
about a doll)z\::‘mll))lll(t3 :r]]:iﬁ-llve?a very small item, a tool insert which cost®
inserts were thrown aw-ccll thusp(l up by the thousands. Formerly. usc
new grinding I)].(r)cess by y\-vh' .low_] hm.vever, one company has develn])ed' a
About 60 per cent of the l)'[“- 1..1 e bils can be sharpened and used agal™
of them can b rechy. . 1ls f(a-n be re-used through this process, and
Dollar savings for a \'inf,»l e‘( = l"*-"‘than the cost of a single new one:

The savings in (‘a;-mrlili:(“;npa“y Will run into five figures annually.
with the bhillions o 1 aEs do. not sound spectacular when t‘““‘l’“""d

going into defense ny .
are thousands of :imiiar . )ﬂdt.te“"‘ Production. But remember that the!
panies in the indust ’le reductions going on throughout all the ¢O™

s stry. The asoreo: i e huti
- gareg AR EEa . R on
to the defense efforg. sresate represents a very solid contribi!t

Cost consciousness in the

continually providing lower cost benes
_ ical control. which automatically feeds
: is making possible substantial savings. On®
tion of more than 50 per cent in the cost of milling
1gh use of this method. Manufacturers are contint”
e greater use of this technique to speed pr“duclinn

aircraft and missile industry extends from !

management to the map ;

- . man in the shop and throush ey e mant

acturing process. The ill(lux‘lry' & ugh every area of the e
S S con 1nuoy Mo

1s cost shaving efforts are !
1d they will hecome even !
t as

intense today than they ever
intense, for the industry
portant as building (e

have heen ar i
recognizes there
weapons,

in ar im-
m a I(‘,\’]H)ns]l”hly ill!ll“’



COST
CONSCIOUSNESS
PAYOFF

One aircraft manufacturer has
developed a grinding. process
whereby old tool bits (original
cost, $1 each) can be re-sharp-
ened. Formerly they were
thrown away after brief use.
Now the company reclaims 30
used bits for less than the
cost of one new one. Savings:
five figures annually.
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Space Exploration Program Has Available
More Than $1 Billion for Projects

‘(Continued from page 1)
7. of the Advanced Projects Re-
search Agency within the Depart-
ment of Defense. ARPA immedi-
ately started planning with the vigor
which has characterized the whole
U. S. space effort. Working in co-
operation with the military services,
ARPA has already. in the seven
months of its existence, awarded a
egreat many contracts. In widely
separated areas, they include such
items as housing of humans in space
capsules for long periods, a super
radio antenna for maintaining com-
munications with space vehicles,
studies on nuclear rocket propulsion,
a rocket powerplant of 1,000,000
pounds thrust and instrumental
probes of the area around the Moon.

The first attempt in the latter
area was unsuccessful, but there will
be four more “lunar probes” in the
near future. Even the initial failure,
however, was a tribute to the speed
with which the United States has
marshalled its scientific and indus-
trial talent for the “cold space war.”
It was an important attempt in two
directions: operationally, because
every failure brings success one step
closer. and prestige-wise, because
even a failure is better than no at-
tempt at all.

Fz)r projects such as these. ARPA
will spend some $471,000.000 in the
current fiscal year.

Perhaps the most important step
in the American space effort was
the creation by the Administration
and by Congress, of the National
Aeronautics and Space Administra-
tion. Basically. this is an extension
of the National Advisory Committee
for Aeronautics, which has been al
work on space research for several
years. but the legislation provides
for a considerably stepped-up space
program in non-military areas.

NASA has already prepared a
very sound space program for ap-
proval. As mnhm"d.lo the House
Space Committee. it mvhu[vs:

e Unmanned space flights for
the accumulation of scientific (li'll'd.
including vertical probes. satellites
to study space environment. weather
reconnaissance vehicles. vehicles for
astronomical — observations. lunar
probes. and interplanetary probes.

e Investigations of manned space

flight, including biological studies, a
small scale recoverable orbiter and
manned orbital and re-entry flights.

e Research and development on
advanced components and tech-
niques, including high energy pro-
pulsion systems, subsystems, such as
controls and guidance systems, and
vehicles, such as a stabilized space
platform.

The military services, meanwhile,
have accelerated work in other areas
of space research, aiming toward de-
velopment of space weapons systems.
A number of new projects have been
started and new emphasis has been
placed on some projects which
existed either in study or hardware
form before Sputnik 1.

Among the more important of
these are reconnaissance satellites
which can maintain “open skies”
over the entire world and report
back their findings; a boost-glide
bomber capable of coasting around
the earth several times after being
rocket-blasted to space altitudes;
and the X-15, a manned missile
which will explore “inner space” at
altitudes from 20 to 100 miles.

This collective effort has effective-
ly demonstrated America’s ability
to rise to a challenge. It is too early
to state which side holds an edge in
the “space race.” but certainly Rus-
sian claims to space dominance to-
day carry a great deal less convic-
tion to the international spectator
than they did only 11 months ago.

Except for the satellites already in
orbit, the United States space pro-
gram has produced little in the way
of “hardware.” It is, however, pro-
viding a sound base for future ad-
vances. Within the next few years,
some of the projects already ini-
tiated will begin to bear fruit. The
more advanced projects will come
later. for they involve degrees of
complexity which tax to the ntmost
the ingenuity of the scientific and
industrial community.

The race to space is not a sprint.
but a marathon. and the United
States has the scientific. industrial
and material resources to match any-
thing the competition might offer. To
quote a top aircraft industry execu-
tive: “Past experience shows that to
he first is not always to be mosl
successful.”

Electronic Equipment
Cooled by 11V2-Ib. Unit
Using Heat Exchange

An extremely versatile liquid cool-
ing unit has been developed by a
U. S. aircraft manufacturer which is
especially adapted to cooling elec-
tronic equipment. The entire unit ig
11.8 inches long by 5.35 inches high
and weighs only 11.5 pounds.

It works this way: After absorb.
ing heat, the liquid makes a double
pass through a heat exchanger
where it is cooled by air drawn
through by a fan which is especially
matched with the heat exchanger
according to the cooling require-
ment.

The heat exchanger is a plate-
and-fin type, constructed of brazed
and welded aluminum allov. It bas
a heat rejection capacity of 1.5 kilo-
watts.

Satellite To Check
Cloud Cover

(Continued from Page 1)

with potential long range benefits,
is a satellite experiment to observe
the cloud cover of the Earth. This
satellite would provide a television
picture of the cloud cover as con-
trasted with the land masses and sea
areas. A world-wide picture of the
Earth’s cloud cover will be extreme-
ly valuable for studying weather
phenomena.

Another interesting portion of the
U. S. satellite program will be a
“sub-satellite” that will be placed
into orbit concurrently with a con-
ventional satellite. This will be an
inflatable ball with a reflective cover
of aluminum. Drag effects at very
high altitudes will be observed on
the ground since no instruments will
be carried by the “sub-satellite.”

The U. S. satellite program is
sponsored by the Committee for the
National Academy of Sciences. The
U. S. aircraft and missile industry
has a key role in furnishing the
vehicles that place the satellites in
orbit. The rocket engines developed
and produced by a prime aircraft
manufacturer have been the prin-
cipal power source in the Explorer
satellites. These are the same en.
gines used to power the intermediate
and intercontinental ballistic mis.
siles,

Forging Technique
Saves Time, Funds

A new forging technique devel-
oped by a major aircraft company
is saving material, weight and money
in the high speed production of in-
tricately shaped pieces with close
tolerances.

Currently producing truck axles
and stepped shafts for aviation use,
the new technique utilizes four die-
faced hammers to forge a vertical,
rotating billet of steel or other
premium alloy into a final shape.
The forge will work hot or cold,
using round, square, solid or hollow
billets.

In addition to speed and accuracy,
the rotary forging process provides
considerable savings in the cost of
the finished pieces. For example, on
axles. shafts and machine tool com-
ponents. previously made by the re-
moval of metal chips. this new tech-
nicque achieves the final shape by
moving the metal, with a substan-
tially reduced loss in material. Ro-
tary forging also gives greater
strength because of the continuity of
metal flow which is unaffected by
subsequent machining, and parts are
as much as 36 per cent lighter than
conventional rough forgings.

Defense Opens Drive
for Service Voters

The Department of Defense has
launched a special campaign to en-
courage members of the armed
forces to exercise their voting rights
in this election year.

Secretary of Defense Neil Me-
Elroy has requested the state and
territorial governors to proclaim
September 15-22 as “Armed Forces
Voters” Week.” Secretary McElroy
told the state officials that the De-
fense Department needs assistance
“in reminding parents and wives to
write to their sons and husbands
overseas, telling them of local issues
and candidates, and urging them to
take part according to their political
convictions, in the coming elec-
tions.”

The federal voting assistance pro-
gram covers 2,610,000 persons. This
includes members of the armed
forces, wives, dependents and em-
ployees of other federal depart-
ments.

bjin('e 1955, all states have made
!Pglslﬂli\'t“ or administrative changes
in election procedures to facilitate
!h‘? program. The American serv-
iceman fills out a post card request-
g an absentee ballot and mails it
to the election official in his county
or township. The ballot is then
mailed to the serviceman. who marks
the candidates of his choice. and
returns it to the election official.

In 1956, members of the armed
forces from 50 states and territories
stationed in more than 50 countries
throughout the world voted in more
than 3.000 precincts throughout the
country.



Human Brain Retains Considerable
Edge over Electronic Units

In the air-space age of automa-
tion, it’s comforting to know that
the human brain still has the edge
over its electronic counterpart.

Automation experts admit that it
would take 60,500 computers crowd-
ed into something the size of a skull
to make human decisions. In super-
sonic jet combat planes, however,
the robot brains are making strides.

A new electronically packed, com-
puter-stuffed  supersonic fighter-
bomber built by an aircraft com-
pany for the USAF’s Tactical Air
Command, has seven electronic
brain systems which handle every-
thing from bombing to breathing.
It has an electronic co-pilot, an auto-
matic lead computing sight for air-
to-air gunnery; a “brain” to make
toss-bombing, with atomic or con-
ventional bombs; a radar system to
“see through” fog and darkness, and
other brain-like units to handle
navigation and identification.

A special “brain” regulates the
jet’s breathing by sensitively adjust-
ing the rush of air (a million cubic
feet a minute) through the inlet
air ducts.

Guided Missile Book
Now Off Press

GUIDED MISSILES, 575 pages.
illustrated. Published by Mec.
Graw-Hill Book Company and
sponsored by the Department of
the Air Force, with foreword by
Lt. Gen. Charles T. Myers,
USAF (Ret.). Price, $8.00.

The most comprehensive tome yet
attempted in the field of missilery.
Guided Missiles embraces almost
every area of automatic weaponry—
aerodynamics, propulsion, instru-
mentation, control and guidance.
operation, maintenance and inspec-
tion.

It reaches its high points in an
excellent short history of guided
weapons, two chapters on guidance
cystems, and a simply-written but
thorough discussion of missile war-
heads.

The volume falls short of its basic
purpose of serving as a missile
“primer.” In some chapters it is too
technical for the novitiate, yet rather
hasic for the expert. There are also
omissions: the very important areas
of missile reliability and ground
support equipment are not covered
at all.

In spite of the shortcomings. the
book is probably the most complete
unclassified w_ork on the subject
available and its profusion of well-
thought-out illustrations l}elps sim-
lify a difficult topic. It is a book.
l-) If must for those in non-technical
shelf miu gl the missile indus-
jobs allied wilh know more of
Id like to Know more o

characteristics of

(rv who wotl
the technica
opided weapons.

The man-made “brains™ repre-
sents about 35 per cent of the total
cost of the jet and took the aircraft
company as many engineering man-
hours to develop as the plane itself.
But it still can’t substitute for the
one human brain on the aircraft—
at the last moment of judgment.

Furnace ‘Brain’ Checks
Temperature Effects

There’s a furnace with a brain in
a West Coast aircraft plant that can
evaluate immediately the effects of
gas atmospheres and temperatures
on new superalloys, and the effective-
ness of brazing alloys presently
available.

Heart of the new brazing installa-
tion is a completely automatic con-
trol system governing all functions re-
quired for high-temperature furnace
brazing. This system—comparable to
an automatic computing mechanism
—1is designed to (1) meter three types
of gases—hydrogen, nitrogen and
argon; (2) control every stage of
furnace processing; (3) ensure safe
operation throughout the ecritical
loading, purging, brazing and cool-
ing cycles. Tt indicates automatically
the level of oxygen concentration in
retort and furnace atmospheres.
measures furnace gases by specific
gravity, measures their pressure and
flow rates.

Material in the furnace may be
brazed directly in one operation or
put through a number of different
heating and cooling stages required
by certain kinds of alloys. The op-
eration of the furnace along with the
maintenance of atmospheres of ex-
treme purity and temperatures rang-
ing from 900 to 2300F are pro-
egrammed beforehand and fed into
the installation’s multiple-control
system.

Once set and started. the installa-
tion is on its own—the operator need
only make adjustments as signalled
Ly the system’s lights and buzzers—
and consistent high quality of all
parts is a foregone conclusion.

Supermarket Provides
Jet Test Equipment

Engineers engaged in the early
test flight program of a supersonic
bomber utilized a nearby supermar-
ket to provide necessary testing de-
vices,

A “temperature reference ice vat”
was required, but not available at
the moment. A hurried trip to the
supermarket produced a “plain old
thermos bottle that worked real
fine.” according to an engineer.

To check the deck angle of the
plane during flicht a carpenter’s
level was used.

More accurate devices have since
been designed. hut the ingenuity of
the test engineers served to keep the
test program on schedule when they
were not availahle,

FY1956
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One of the fastest growing segments of aviation is helicopter operations—
both military and civil. In two years, military helicopter flight hours increased
61 per cent from 550,000 in Fiscal Year 1956 to 886,000 hours in Fiscal
Year 1958. Commercial operations showed a much larger growth of 122 per
cent from 146,500 hours in Fiscal 1956 to 326,000 hours in 1957. Civil opera-
tions include three sheduled helicopter services and 105 commercial oper-
ators. The future growth of helicopter operations will probably be even more
dramatic with the introduction of gas turbine engines and designs providing
larger passenger and cargo capacity.

—

146,500
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Search for Heat-Resistant Materials Turns Up
New Uses for Ceramics, Glass Compounds

Aireraft industry efforts to find
materials that will withstand the
tremendous  heat-friction  encoun-
tered by future aircraft. spacecraft
and missiles have already produced
some remarkable results.

One company has developed a
ceramic that will maintain its prop-
erties in 5,000-degree heat. Czlled
Galceram. its strength  persists
through both rapid and gradual
temperature changes.

Another development is a glass
material called Galglass, for possi-
ble use on nuclear-powered aircraft.
Galglass would be useful wherever
transparent shielding is needed. It
reduces the effect of radiation and
has the normal strength. appearance
and usefulness of standard glass.

One aircraft company has evolved
a high-temperature system of form-
ing parts from glass cloth and resin.
Parts formed by the new method
have exceptionally high physical
strength which endures exposure to
high temperatures.

A fiberglass laminate made by the
system underwent a heat test of
more than 500 hours at 500 degrees
Fahrenheit and emerged with a
flexural strength  of  45.000 psi
(pounds per square inch). In com-
parison. a fiberglass laminate made
by methods in common use was giv-
en the same heat test and ended
with a flexural strength of 25.000
psi.

Glass cloth made of glass fibers
woven to about the same weight as
a linen tablecloth. is sooked with the
resin and laid over a form to harden.
As many layers of cloth and resin as

desired may be placed one on top of ‘

the other.

The engineers experimented with
various curing temperatures while
the resin was hardening in an oven
until the plastic was made to per-
form in the desired manner.

The plastic may be used to make
radomes and nose cones for aircraft
and missiles, and would be useful
for any application where radar in-
stallation or electromagnetic radia-
tion are concerned. The plastic al-
lows radiation to pass through with-
out distortion and retains this quali-
ty through a wide range of tempera-
tures, including very high tempera-
tures.

Bomber Parts Take
Sandpaper Bath

Spar caps for a supersonic homb-
er now get a “sandpaper tub bath”
to remove burrs left after machine
operations. The mnew “bath™ ma-
chine saves the aireraft company
some 800 per cent of the time re-
quired by the old method of filing
the burrs by hand.

The parts are submerged in alumi-
num oxide—an abrasive substance-
and vibrated at 1425 strokes per
minute. Each stroke is only three-
eighths inch long. The action r¢-
moves all metal burrs.

The machine does in one day what
it formerly took three men three
days to do and gives a much better
finish, according to an aircraft com-
pany engineer.




