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POSES PROBLENS

Rocket Availability
Proves Policy

Availability today of high thrust
rocket engines to power ballistic mis-
siles is due to the historic partner-
ship between the U. S. Air Force and
the aircraft engine industry.

An article in the Air University
Quarterly Review describes the suc-
cessful policy followed by the Air
Force. “It was the conviction . . .
that the rocket development program
should be handled in a manner like
that of other engine development
programs. Traditionally, industry
had always been regarded as a part-
ner in these ventures,” the article
states.

“The former Air Corps’ engine de-
velopment programs, dating back to
the days of the Hispano-Suiza and
Liberty engines of World War I, had
attempted to harness available
sources of industry to development
and production programs. The Air
Force feels today that this was a wise
decision,” the article says. “The
fact that the only successful large
liquid - rocket engine programs in
the United States have been Air
Force programs is in no small meas-
ure due to this manner of operation.
This policy has greatly eased transi-
tion from applied research to devel-
opment to production and has mini-
mized scientific stagnation.”

The article pointed out that when
the Army Ordnance Corps, in its
missile development program, had
no adequate engine available, the
Air Force made the industry-devel-
oped engine available to the Army.
In another Army missile program.
the rocket engines were again made
available to them.

“On the firm foundation of this
continuous. vigorously prosecuted
Air Force rocket development. pro-
oram. all the long'-lgnge.an.d inter-
mediate-range ballistic missiles now
5 development l)}f the Un}ted States
Lave heen hased.” the article states.
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Aircraft manufacturers have borrowed a technique from medi-
cine to insure that their aircraft will meet rugged performance
requirements. Hypodermic needles, similar to those used to administer
penicillin or inoculations, inject adhesives into honeycomb panels to
perfect the bonding between the exterior skins and interior cores
where the regular process didn’t take. The hypo process makes well-
bonded panels that otherwise would be rejected for failure to meet

rigid aircraft standards.

10th Anniversary—

‘PLANES’

Supersonic Flight—Yesterday’'s Sensation—
Today Is Routine Military Operation

This month marks the tenth anni-
versary of man’s penetration of the
sound barrier, first accomplished by
U. S. Air Force Capt. (now Lt. Col.)
Charles E. Yeager in a rocket-pow-
ered, experimental aircraft.

Since that high moment of aviation
a decade ago, experimental manned
aircraft have attained speeds of
Mach 3 (three times the speed of
sound) and altitudes of 126.000 feet.
The aircraft industry has produced
hundreds of operational aircraft
capable of supersonic flight which is
now part of the routine operations of
the Air Force and Navy.

The significance of these opera-
tions is underlined by the fact that
these production aircraft are pow-
ered by turbojet engines. not rockets.
I'or the future of manned flight there
is the prospect of combinations of
power—turhojet and rockets: ram-
jets and rockets:—which will push
manned flicht into the hypersonic

reaches at speeds up to Mach 10,

In addition to high-speed. manned
flight, the aircraft industry has de-
veloped and produced a succession
of missiles capable of speeds as high
as 20,000 miles per hour.

The first operational supersonic
fighters entered service in 1954 with
the Air Force. The Navy’s first
faster-than-sound airplane was de-
livered about the same time.

Low Bridge

A jet tanker fuselage has accumu-
lated 100.000 “flight™ miles to date-
all underwater.

The “flights” are made in a tank
at an aircraft company as part uf(llw
exhau.flive testing program for the
new aircraft. The mil(:agv. which is
]mr(=ly a start, was ('nh)pllt(*d | \
1;1atll.1t'muli('a] analysis of hvdr(wtat)i?'
Liv;;ng tests conducted on the fuse.

Regaining Speed
Is Difficult

By Orval R. Cook

President, Aircraft Industries Association

The last four months have seen
a kaleidoscope of change in the air-
c_raft industry brought about par-
tially by the growing importance of
guided missiles, but mainly by a
most difficult fiscal condition within
the Federal Government.

) There have been contract cancella-
tions, stretch-outs and cutbacks.
Manufacturers have had to readjust
suddenly to restricting orders that
have come in rapid succession.
There has already been a consider-
able reduction in employment by
most contractors; there will be more.

Some facilities have been deacti-
vated; others will be withdrawn
later. Overtime has been cut to ad-
just to this reduced work load.

Aircraft subcontractors and sup-
pliers in every state in the Unjon
have already been affected in vary-
ing degree. They will be faced with
additional cutbacks as subcontract-
ing and supply requirements decline.

Part of this is attributable to mu-
tations in emphasis on our air weap-
ons systems. In mid-May, the indus-
try learned from the military serv-
ices that, because of important
progress in guided missiles develop-
ment, there would be a considerable
increase in emphasis on these de-
vices, at the expense of the manned
aircraft program. Indeed, the Aijr
Force had estimated that, ultjmate-
ly. guided missiles would handle 90
per cent of all air defense missions
50 per cent of the work of the Str;
tegic Air Command and 30 per cent
of the job of the Tactical Air Com-
mand. Thirty-five to 40 per cent of
the Navy's expenditures for air
weapons would he guided missiles
in five years, it was estimated.
.But on June 20. the top execu-
tives of the aircrafy industry were
(‘glled to Washington by the Air
Force and were told suddenly that
the rate of expenditure of defense
funds wag exceeding the available
supply of money. Since the nation-
al debt ceiling is fixed at $275 bil-
lion and there is no intention of ex-
ceeding it. it would be necessary for
all Defense expenditures to stay un-
der $38 billion for fiscal year 1958.
ending next June 30.

Spending at the time was at a rate

(See SLOWDOWN, Page 7)
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Plane Views

A SINGLE LUXURIOUS JET AIRLINER NOW IN
PRODUCTION WILL CARRY NEARLY AS MANY
PASSENGERS TO EUROPE IN A YEAR'S TIME
AS THE $70 MILLION US UNITED STATES.

AIR TRAVEL WITHIN UNITED
STATES BORDERS ACCOUNTS
FOR APPROXIMATELY ONE-
HALF  OF THE WORLD'S
TOTAL AIR TRAVEL.

COOLING CAPACITY OF A
NEW U. S. JET AIRLINER
AIR CONDITIONING SYSTEM
EQUALS THE OUTPUT OF
A REFRIGERATION PLANT
MAKING 20 TONS OF ICE
PER DAY.

"PLANES’
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AIR QUOTE

The Soviet Sputnik now circling
the globe every 96 minutes, their fir-
ing of a test intercontinental ballistic
missile, their explosion of a hydro-
gen bomb at high altitude underscore
the cogency of a warning issued more
than four years ago by the late Gen-
eral Hoyt S. Vandenberg after his re-
tirement as Air Force Chief of Staff.

Gen. Vandenberg said:

“What I now fear most is com-
placency in the midst of inexorably
rising peril. There occurred the
other day a happening that should
give us all serious pause. I refer,
of course, to the explosion of a hy-
drogen device in the depths of the

Soviet Union.

“Whether this explosion was a test
article or a bonafide weapon is, in
the long run, academic. If Russia
does not now actually have such a
weapon, she will soon have one. And
its addition . . . will further narrow
the margins of power on which we
Americans have so far counted for
safety. . . .

“But if we doze, if in our com-
placency we forget the deadly ear-
nestness of the enemy, his ever-
increasing technical competence,
and his undoubted ability to deliver
his new weapons, then, I say, our
strength will not avail us.”

PILANES

Planes is published by the Aircraft Industries Association of

Facts and Fears

The avalanche of publicity regarding ballistic missiles may have obscured
the true posture of our air power in the public’s mind.

Where do we stand?

First, we have no proof that Russia has intercontinental missiles with
operational units. Development of test vehicles is only the first step in a
lengthy process of bringing these weapons into military inventories.

Second, defense programs are not carried out on a moratorium basis.
We must be prepared today as well as tomorrow. Manned aircraft will
continue for many years to be our principal weapon with ballistic missiles
being phased into air operations as quickly as they are proven for service.
We must not be stampeded into abandoning proven weapon systems before
more advanced systems become operationally feasible.

The glamorous reports on ballistic missiles have largely ignored the long
hard step between experimental firings and operationz::l reaginess at a base.

An idea of this long, hard step can be obtained from a comparison Wwith
a h.ighly advanced manned aircraft. The Air Force estimates that a super-
sonic aircraft wl'lich incorporates all possible technical advances requires
an average of nine to ten years to be placed in the inventory with full
op.eratxo.nal. status. However, the prototype of this aircraft can be built and
ﬂylr}g within two to three years. The balance of the time is consumed by
testing, proving, training, base preparation, establishine communication
nets, anfi production of the aircraft, Finally, éfter the air:raft is in volume
production, more than a year is required for operational squadrons to lear?
the characteristics and abilities of tle aircraft. The nurlnerous prOblems

involved in bru.lgmg ballistic missiles to operational status will require at
least as much time and probably more
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America, Inc., the national trade association of the manufacturers of
military, transport, and personal aircraft, helicopters, flying missiles
and their accessories, instruments and components.
The purpose of Planes is to:
Foster a better public understanding of Air Power and the
requirements essential to preservation of American leader-
ship in the air;
Tlustrate and explain the special problems of the aircraft
industry and its vital role in our national security.
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REAKING THE

MAJOR GENERAL WILLIAM O. SENTER

is the Director of
Procurement and
Production of the
USAF's Air Materiel
Command. This is
the world's largest
buying organization,
spending about $16
billion a year on
some 1,375,000 dif-
ferent items ranging from complete
weapon systems to the smallest stop-nut.
Gen. Senter is a graduate of West
Point and has an Aeronautical Engineer-
ing degree. He has served in a succes-
sion of both command and staff assign-
ments overseas and in the U. S., and
immediately prior to assignment at
AMC headquarters in August 1957, he
was commander of the Oklahoma City
Air Materiel Area. He is rated a com-
mand pilot and technical observer and
has been awarded the Legion of Merit
with an Oak Leaf cluster.

HE United States has today at the Air Ma-

teriel Command Headquarters near Day-
ton, Ohio, nearly half of the world’s supply
of sheet beryllium, suitable for aircraft use
and which is a promising member of the new
family of exotic materials.

Beryllium is six times stronger than steel,
on a strength-to-weight ratio, weighs about
one-third as much as aluminum and will main-
tain its properties at 1200 degrees Fahrenheit.

An intercontinental missile constructed of
beryllium could be fired into outer space.
miles above its presently designed altitude,
using today’s powerplants. The super stiff-
ness of heryllium would simplify the involved
ICBM guidance system, since the missile
would be completely rigid in flight without
the flexing and rippling caused by the “give”

KNOW HO
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W BARRIER

Senter, USAF
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toxic; machining operations would require
an ultra-effective evacuation system to pro-
tect workers. It is almost like machining
glass, and is very abrasive to all known cut-
ting tool materials. Bending a piece of beryl-
lium is as difficult as bending a sheet of plate
glass.

ND today beryllium would cost about $200
A a pound or more installed on an aircraft
or missile frame.

Bringing beryllium out of the laboratories
and onto the production lines is just one of
the hundreds of problems faced by the Air
Force and aircraft industry today.

The latest designs for air weapons are
aimed at speeds in excess of Mach 20 (twen-
ty times the speed of sound). This speed

The Air Force is no longer interested in
buying aircraft that fly a hundred miles fast-
er or a thousand feet higher than the pre-
ceding model. Development and production
of aerial vehicles by orderly evolution has
given way to revolutionary development and
production. We use Mach numbers to meas-
ure our speed requirements.

These revolutionary requirements demand
a revolution in manufacturing techniques.
New manufacturing processes and techniques
normally are developed and financed by pri-
vate industry. The Air Force finances projects
in manufacturing methods only when the de-
velopment is beyond the normal risk of a
company and cannot be financed. The aircraft
industry has done an admirable job in meet-

Power roll forming offers manufacturing savings. The ramjet combustion
chamber shown at top is spotwelded, requires 40 hours of labor. Roll form-
ing of one-piece would require only 4 labor hours.

would carry a missile from New York to
Los Angeles—a distance of 2,600 miles—in
coffee-break time, about 12 minutes. Today
these designs must be marked not only
SECRET but also theoretical. This means
they are possible — if. This “if.” simply, is
how do we make it and what materials do
we use. The “how” and the “what” consti-
tute a formidable know-how barrier.

The plain fact is that we have nearly ex-
hausted today’s bag of manufacturing tricks.
[t means little if a designer can conceive,
even prove, an advanced design, if it cannot
be produced.

The bridge between sophisticated design
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ing new production demands. Supersonic air-
craft and hypersonic missiles in production
today could not have been built by the produc.
tion methods used as little as ten years ago.
Production of turbojet engines of 10,000
pounds thrust was only a gleam in a many.
facturer’s eye eight years ago. Today the air-
craft engine industry is producing turbojets
rated at 15,000 pounds of thrust. Titanium,
now in general use throughout the aircraf{
industry, five years ago was in the same stage
of development as beryllium is today. The pml-
lems of producing and working this one-time
“wonder” metal were just as awesome o our
engineers a few years ago as beryllium ap-
pears today. And it is a safe bet that in the
near future, when the solutions tq berylliy,
are known, we will come up with anoth ]
superior material that will raise producti:l
and fabrication problems paling thoge we facn
today. ¢
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Air Materiel Command — the Manufacturing
Methods Branch. This branch is composed
of nine officers and thirty-one civilians with
a budget that is small when cast against the
task assigned. The calendars on the desk of
this branch do not read “19577; they are
turned forward to 1965 and 1970. In effect.
this branch is looking over the shoulders Ofﬁi“
t}.le advance designers and planners to anti-*
cipate and meet the materials and manufac-
turing problems of tomorrow.
THE organization of the Manufacturing
Methods Branch reflects the general prob-
!em areas that are the concern of the aircraft
industry and the Air Force. There are four
sections: Machine tools, basic industry, meth-
ods engineering and electronics.
_ The problems facing the aircraft industty
I machining are immense. A World War I
fichter aircraft required only 12 per cent ¢
the total manufacturing effort for machining
operations. Thjis requirement has increase
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Power roll forming is another method that
has proven successful in forming sheet stock
or blanks. Rollers traverse the sheet while it
rotates on a mandrel. The finished part is
strong and has an excellent surface smooth-
ness. Shapes and forms of most turbojet en-
gine and missile components are round and
symmetrical, and roll forming has extensive
applications in these fields. And look at the
savings. To produce identical parts, the forg-
ing machining method would require a 3069-
pound blank while the roll forming method
requires only a 65-pound flat blank. The fin-
ished weight for the part is 50 pounds. Roll
forming savings on material alone would
amount to about 83 per cent. If the material
were titanium, the dollar savings would he
about $2,400 for each 50-pound part.

UMERICAL control of machine tools has
been described by one major aircraft
manufacturer as the most radical manufactur-
ing improvement in the life span of his com-
pany. Simply, numerical control is the guid-
ing of a tool over a piece of metal, without
human intervention, by a series of instructions
which were previously recorded in numerical
code on tape, film or cards. Numerical con-
trols have been applied to skin mills and pro-
file and contour milling machines. It is be-
ing extended to cover such operations as
point-to-point positioning in jig boring
equipment and spot welders.
Studies indicate that the numerically con-

trolled tools will show an increased perform-
ance ratio from three to ten times as great
as conventional production methods. There
are other benefits, such as less set-up time,
greater accuracy of dimensions, elimination
of human error and less material scrap. Nu-
merical control is being widely adopted
throughout the aircraft industry to produce
a better part more economically.

HE story of electronics problems and pro-

gress takes us to another area of manufac-
turing methods where we are concerned with
miniaturization, high reliability. automatic
assembly and, of course, lower Costs since
nearly 50 per cent of the Air Force procure.
ment'do]lar today goes for electroyjeg o
associated components.

The oper‘ational capabilities brougp, i —
by e.lectromc? cannot be exaggerateq Elec-
tf‘omcs has 1n‘creasingly replaced e func-
flOI]S of the pilot to an extent that only the
irreplaceable factor—human judgment_re_
mains beyond electronic solution.

Tubes in electronic assemblies hgye been
a trouble spot. Severe shock, vibration and
temperature conditions, apart from the great
problem of reducing size and increasing per-
formance, are some of our tube problems.
Ceramic tubes have provided a few solutions.
Receiving tubes made of ceramic, now in
limited production, perform satisfactorily at
temperatures of 350 degrees Centigrade and
can withstand shocks of 1,000 times the pull

TUBE MINIATURIZATION

(ACTUAL SIZE)

ORIGINAL
CONVENTIONAL TUBE

MANUFACTURING METHODS

Ist STAGE

— MANUFACTURING METHODS

2nd STAGE
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of gravity. The first ceramic tubes produced
by laboratory methods cost $150 each. The
estimated cost by pilot line production is
less than $5 each. The Air Force has a re-
quirement for 100,000 of these tubes each
year. Regarding size, an illustration on this
page dramatically reveals the progress made
in making a tube smaller while increasing
pmduction.

HE oldest form of the metal working art
Tis casting. The methods we are using to-
day are a far cry from simply pouring metal
do;\'n a hole in a sand pile. Special sands.
using an organic binder, today produce cast-
ings of surface smoothness and accuracy of
dimensions that were undreamed of 5 few
vears ago. Beyond this casting technique we
are experimenting with molds made of pure
ceramic materials which are fired and glazed
under very high temperatures to prodyce a
mold of great accuracy and a finish as
smooth as the best chinaware.

The casting process offers the best chance
to produce a part that will closely approxi-
mate the finished part. This cuts dowy the
amount of machining required and permits
the use of more general purpose machines.
rather than the huge, specialized machipes re-
quired to finish crude castings. For exam-
ple, a landing gear door made from 5 one-
piece casting. replaced 55 stampings held to-
gether by more than 1,600 rivets. In another
case, a landing gear fork was made from a
single casting which was 5 per cent stronger
and 25 per cent lighter weight than l}n;ee
forgings formerly required.

Casting has a vital role in the manufactur-
ing revolution that is now taking place,

Melting materials is another facet of Lasic
indusll')' where encourwgin:ﬁr progress is he-
ing made. The vacuum furnace has peen
greatly improved and today we are melting
titanium, zirconium, high alloy steels and
other materials which are remarkably free of
impurities and possess improved properties.
These high performance metals are used in
turhojet engines. missiles and atomic reac-
tors.

A furnace is in operation today which util-
izes an electron beam emitted by tungsten
filaments under high voltage and in a high
vacuum as a source of heat. This is the era
of the electron beam furnace. and a solar fur-
nace ulilizing the fantastic heat of the sun
i= the next step. Beyond this is a neutron
furnace which will convert the metal o cas
an(] reconvert il to a puril_\ al temperatures
P ],(.,’\un(l today’s considerable magnitudes.
[aboratory (-urinfilies today are swiftly he-
coming tomoIrows realities,

Mill ]H'(»I)l«—‘ms are another segment of manu-

where
Jirera ft industry requires titanium

S improvements are urgently
[actt i
rlb(‘l,(",' Ihe
»pls,

alloy <heet:
are

hickes

,’le”

nless steel sheets and steel alloy

F'“i .

[onger and wider and held to

heels thal '”h,,-im('(‘. If we were 10

: ’W.(‘,'w ”,.,ﬂzl' thickness toler-
ot

[he P

1=t

ance on a wing surface of 4,800 square feet,
there would be almost 2,000 pounds of over-
weight. Longer and wider sheets will pro-
duce better load distribution and weight re-
duction. Joints increase weight and, by re-
ducing or eliminating them, engineers can
design toward the ultimate.

Methods engineering embraces such prob-

be Mach 20. Skin temperatures will reach
3.500 degrees Fahrenheit as we plunge deeper
and deeper into the “thermal thicket.” The
chart accompanying this article shows how
thermodynamic heating increases, starting
with automobile speeds to missile speeds. The
temperature rise is far out of proportion to
the increase in velocity.

AERODYNAMIC HEATING

AUTOMOBILE
Auronosiie |

VELOCITY

TEMPERATURE RISE
(due to speed)

60 MPH 0.6°F
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lems as production of jewel bearings, fuels,
lubricants, plastics, welding, inspection de-
vices and the hundreds of other problems
that haven’t a more convenient category.

Jewel bearings, which are a vital part of
our advanced guidance and control systems.
provide an example of our efforts in manu-
facturing methods. During World War II.
Switzerland was our only source of supply
for jewel bearings. Getting the hearings out
of Switzerland was a cloak-and-dagger exer-
cise that rivals the Hollywood versions of un-
dercover warfare. Today we are completely
relieved of dependence on a foreign supply
of jewel bearings. We have mechanized the
production of synthetic jewel bearings to a
point where we are able to produce 55,000
blanks in an eight-hour day with one ma-
chine, compared to a former rate of produc-
tion of 300 to 400 a day by one person.

Sandwich materials—using very thin gage
sheet metal exteriors with honeycomb or cor-
rugated cores—have provided a solution to
today’s search for structural material with a
favorable strength-to-weight ratio. Sandwich
materials are being extensively used, bul
there is a need for automatic fabrication ma-
chinery to lower the coslts.

T HE whole field of manufacturing methods

would require volumes to dezcribe. These
hrief highlights indicate only a few of our
problems. along with the direction some of
our efforts are laking to solve them.

What will the speeds. altitudes and tem-
peratures he tomorrow? Today we have
reached speeds just beyond Mach 2 in
manned aircralt: tomorrow that speed will
be Mach 5. and in missiles the speed will

Altitudes today are peaked at about 160
miles. There is no limit on the altitudes we
will be using tomorrow, and with these limit-
less heights will come the problems of inter-
stellar dust, cosmic rays and unknown fields
of force.

HERE are literally thousands of avenues

to explore in our search for new materials.
Here are some of the new exotic materials
we are concerned with today: Zirconium,
niobium, paladium, lanthanum and columbi-
um.  ARDC is also doing work with radio-
aclive isotopes to study the changes that occur
in basic metals when they are subjected to
nuclear radiation. Tungslc-n may be changed
to some yet-unnamed material that will have
greatly enhanced properties. We have today 98
clements and more than 300 isotopes for
building new materjals,

.'lheru probably never will he a production
aircraft or missile made from a single ma-
l(‘.rial. Designers wil| specify materials for @
j_"l\'E‘l.l area where jtg ,,r(,l,e;v[ieg are best for
the job to he done. and in addition to met:
als. we will he using ceramics and I’l“‘qli('s'
Fhe ultimate malerial we are seeking, of
course. is practically weivhtless: infinitely
slrong; resists any (](;#,.(. . mills. ma-

1 _Q'l'L’ﬂ[

) e of heat:
chines, casls, extrudes and forges witl
case. and the cogy je nealivible. We haven't
found this mage N a

rial yel. hut we do have
name for i,

We call it “unobtainium.

'l‘h()ugh we

recognize the very [m.”]idill’h'
,n'nl)l(‘m:\' ]N‘r(n -

‘ork ¢ us and the fact thal much
WOrK needs to he done. we do feel that we ar¢

on Y Forls
the path 1, suceess in many of our efforts:

lircraft Industries Association of Amoerica. 610 Shoreham Building, Washington 5, D. ¢




Slowdown Brings
Major Problems

(Continued from Page 1)

of about $40 billion for the year.
This meant that expenditures by the
military services would have to be
reduced. As a consequence, many
military aircraft contracts were
stretched out, cut back or cancelled,
with the results mentioned above.
In addition to manpower, facilities
and overhead reductions already af-
fected, the industry must make
more. As far as possible, employ-
ment decreases will be made by nor-
mal employment turnover and re-
duced hirings, but it becomes obvi-
ous that this will not be quite
enough. There will have to be more
layoffs, perhaps heavy ones.

The first contract reductions, de-
creed in July and August, were not
enough. The expenditure rate did
not go down to the extent expected,
so a few weeks ago the aircraft
industry was told by the Air Force
that existing contracts would be
paid for only to the extent that the
Services could afford to pay—on a
monthly basis through December,
and quarterly thereafter. This means
that, regardless of cost, any amount
on any contract over the allotted
payment, maintaining the present
level of effort, will have to be fi-
nanced by the companies themselves,
with reimbursement by the Govern-
ment postponed to some undeter-
mined future time. The Navy, of
course, is also taking steps to reduce
expenditures.

Just what this will mean to the
aircraft, engine and systems and
components contractors, and their
subcontractors and suppliers, has
not been fully determined.

If the amounts to be privately
financed are as large as some com-
panies fear, then it becomes a ques-
tion of whether there is enough
money available from lhe. private
banks to take care of the difference,
or whether the lines of credit will
stretch that far. If not, then it ap-
pears obvious that the work loagls
of the individual companies will
have to be further reduced. This
would mean that more reductions
in the aircraft and missile programs
would have to be made. To add to
the problem, the Government does
not allow interest on borrowed funds
as cost of contract. It must come
out of earnings, which are ulr'eady
hardly more than half the national
industry average. ) )

Under normal and ()l‘i:]lllill'y cir-
cumstances this problem is one that
is considered by both the Govern-
ment and the contractor before a
contract is signed. Interest charges
on abnormally large loans under
extraordinary circumstances which
the contractor had no part in cre-
constitute a burden which

ating : .
contractors may find impos-

some
sible to carry.

What effect all of this may have
on our defense ('apabivlitieg, I am
not prepared to say. Certainly, we
of the aircraft industry can have no
valid opinions of what our force
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levels should be. It is our job to
develop and produce the best mili-
tary aviation equipment in whatever
amounts and on whatever schedules
are deemed necessary by the Serv-
ices themselves.

One thing is certain, however, in
view of these cutbacks and stretch-
outs, and this is an inevitably sharp
rise in the cost of each unit pro-
duced.

The eflects of these changes on
the aircraft industry are extremely
serious. The industry expected a
gradually declining rate of produc-
tion of airplanes, but we are in the
midst of what we consider to be a
sudden drop, with little time to ad-
just to it. It has all happened over
the last three and a half months.

No accurate reading of the fall-
off in employment in the industry
can be forecast. If, as some esti-
mates hold, the industry employment
total will drop to around 800,000
from some 900,000 now, then it will
bring us back to where we were
early in 1956. But these effects will
not be uniform. Some companies
will feel them more than others. In
any case, the aircraft industry still
has a tremendous job to do, design-
ing., developing and producing the
airframes, engines and components
for both our manned and unmanned
aircraft in all services.

The aircraft industry is trying in
every possible way to cooperate with
the Government in this time of finan-

cial distress, even though some
manufacturers are hard hit. In as-

suming the abnormal and extraordi-
nary burden arising from this prob-
lem, particularly rapid reduction in
output, one extremely important ef-
fect in the national interest cannot
be ignored and that is-— sudden
brakes cannot be put on this great
and complicated industry with the
expectation of rapid acceleration
when the trouble has passed. Once
slowed, it will take an awful lot of
time before we can pick up speed
again.

In modern America, a communi-
ty’s airport may fairly be regarded
as its gateway to the future.

MILLION HOURS FLOWN

1946 | 1|

PRIVATE AIRCRAFT
ez TR

. The business use of utility and executive type aircraft has
shown a spectacular growth in the last ten years, having increased
from about one million hours flown in 1946, to about five million
hours in 1956. Today, business flying represents approximately
50 per cent of all genéral aviation activities. In 1954, there were
18,600 privately owned and operated aircraft flying the nation’s
airways. By 1956, this number had increased to 23,000. This is
ample evidence that the speed, safety, and comfort of air travel
is becoming an increasingly indispensable tool to American

business.

Heat and Noise of Supersonic Flight
Duplicated in Cockpit Test Program

As supersonic aircraft continue
to fly higher and faster, can man’s
frail system continue to cope with
the problems of cockpit heat, noise
and other distractions?

In order to find out, one aircraft
manufacturer is conducting a series
of tests in a gadget-loaded cockpit
of a “Century Series” fighter, tied
down in a test laboratory. Using
banks of infra-red lights, the re-
searchers can duplicate in the cock-
pit actual friction heating conditions
encountered in flying Mach 2 (twice
the speed of sound) fighter aircraft.

Tape recordings pipe into the
cockpit the actual noise inside the

‘PressureCooker’Bonds
Wing Assemblies

A pressure cooker big enough to
roast the legendary Paul Bunyan’s
Blue Ox, Babe, has been installed
at a western aircraft factory. In-
stead of turning out such savory
dishes as roast beef or lamb stew,
however, this pressure cooker per-
forms a metal-bonding operation on
trailing edge wing assemblies for a
new turboprop airliner.

The new 100,000-pound, king-size
pressure cooker is more properly re-
ferred to as an autoclave. It is eight
feet in diameter and 22 feet long.
It works on the same principle as
a kitchen pressure cooker, applying
the heat and pressure necessary to
join component parts into assemblies.

Parts to be bonded are placed in-
side, the lid is fastened, and the
“cooking” is done at 350 degrees
FFahrenheit and at pressures up to
200 pounds per square inch. The
aircraft manufacturer reports that
the new autoclave metalbonding
method for joining assembly par[‘s
is rapidly gaining favor over rivet-
ing and welding methods. Further-
more, metalbonding by the autoclave
is considered vusl_]y superior to that
done by hydraulic press,
a more even distribution of
for the bond.

attaining
pressure

“office” of a production fighter in
flicht. Various other distractions can
be introduced at will by the research
team. Humidity and wall and air
temperatures can be controlled.

Within the shrouded cockpit sits
a test pilot, attired in a flight suit
and helmet. Everything is just as it
would be in flight, with two excep-
tions—the pilot never leaves the
ground, and he is adorned with a
maze of wires and rubber tubes con-
necting him to an impressive bank
of recording instruments.

The scientists watch such items as
pulse, respiration, body tempera-
tures from several locations, blood
pressure, heart action and general
body efficiency. Psycholpgical as well
as physiological reactions are ob.
served during the test runs. The
pilot is asked to perform a complex
mental task while under heat and
noise conditions, and the scientists
simultaneously record the accuracy
of his performance.

This helps the researchers estab.
lish the point at which cockpit heat
and noise and the resultant discom-
fort begin to cut into a pilot’s men-
tal and physical efficiency. Accord-
ing to one of the leaders of the test
aroup, the purpose of the research
is “to help our designers to huild
an airplane in which pilot efficiency
is just as much a factor in perform-
ance as top speed, rate of climbh. and
all the other essentials.” '

Flameout Finish

Jet engine flameouts—one of the
few remaining hazards peculiar to
jet flight—may become a thing of
the past by means of a simple auto-
matic jet engine reigniter. The new
device is little more than a platinum-
alloy rod smaller than a cigarette.
and with no electrical connections
or moving parts. The rod, which has
heat retentiveness, is kept at com-
bustion temperature by the jet en-
vine’s regular operations, ilslll acts
as an automatic “glow plug” when
a flameout occurs.
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Laboratory Huffing and Puffing to Guarantee
Pressurized Comfort for Airiine Passengers

There’s a smoke-filled room at a
West Coast laboratory and not a
single politician around.

.All this puffing of cigarettes and
pipe tobacco is aimed at insuring the
flying comfort of passengers in
America’s new air conditioned and
pressurized transport aircraft.

Engineers found that cabin pres-
sure regulators and valves collect
tiny smoke particles which. in time,
could cause an ajr conditioning sys-
tem to freeze, making the cabin
stuffy and uncomfortable.

. The altitude laboratory simulates
i one day all the smoke airline
passengers will puff in 10 years. The
pressure regulator or valve is placed
in the altitude chamber to simulate
flight conditions.

~ Outside the chamber. pipe tobacco
is burned at the rate of one pound
every four minutes. The smoke is
ducted through one end of the
chamber, through the regulator or
valve, and drawn out the other end
by a vacuum pump.

Afl(fl‘ the unit has undergone this
'lhn'ly-hour test. it is then checked.
Ijechnivians find that tiny tar par-
ticles on the units would ordinarily
hamper their function except for one
reason. Engineers make allowances
in tolerances for the tar particles.

In addition. a filler is installed on

Shelling Out Jets
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all control elements of the systems
which block harmful tobacco ele-
ments. These filters are so effective
that if used in cigarettes, a smoker
would not inhale any smoke.

These smoke contamination tests
are only one of thousands of tests
made on aircraft systems that mean
dependability for U. S.-built air-
craft.

Surgical Garb Needed
In Missile Assembly

Builders of missile control sys-
tems. which are delicately sensitive
to dust particles. may be confused in
the future with surgeons, so similar
is the working garb they are to be
issued.

According to orders posted re-
cently by one missile components
firm. each missile control system em-
ployee will wear a surgeon-type cap,
white.  dust-and-lint-free  coveralls
and crepe-soled white loafers. Each
worker will be given his own pair
of shoes, which he will slip on in
“dust locks™ just outside the doubly-
enclosed area where the miniature
assemblies will be put together.
Dust-free disposable handkerchiefs
will be issued each person assigned
to such areas. Fach person must
wash his hands in the dust lock be-
fore entering the restricted work
areas. and no loose personal articles
may be taken inside except billfolds.

All prints and specifications will
be printed on material free from
harmful wood fibers. Ball point pens
will he used exclusively. eliminating
lead pencils and erasers—often the
source of dust.

Such precautions are vitally nec-
essary in maintaining surgical clean-
liness in the work areas for missile
control systems.

‘Self-Sacrificing’ Metal Coat Protects
Vital Plane Parts from Corrosion

A new “self sacrificing”™ metal
coating process has been developed
by the aircraft industry to protect
vital aircraft parts against corrosion
and loss of strength.

Cadmium, the “martyr™ metal. al-
lows itself rather than the airplane
part to become oxidized.

The cadmium coating is applied
to landing gear parts, bolts, fittings
and fasteners throughout the air-
plane. The plane parts are “plated”
with cadmium inside huge vacuum
chambers 5 feet long and 5 feet in
diameter.

The process is applied to com-
ponents made of ultra-high-strength
steels which are capable of with-

U.S. Aviation Today
Now ‘Best Seller’

The 1957 edition of U. S. Aviation
Today, a comprehensive. pictorial
account of aviation in the United
States has become one of the nation’s
“best sellers.”

Evan Evans, Executive Director,
National Aviation Education Council,
reports that he believes that the
booklet has found such wide reader
acceptance because it presents a
complete but succinct account of each
aircraft in production in the United
States.

Published by the National Avia-
tion Education Council and prepared
in cooperation with the Aircraft In-

dustries Association, the 94-page
hooklet with a bright three-color
cover contains pllologruplls and

three-view drawings of all aircraft
produced in the United States during
the past year. together with specifi-
cations and performance data of
each.

Tn addition there is a section de-
voted to aircraft,
aircraft engines,
systems and com-
ponents sched-
uled for future
production as
well as  signifi-
cant develop-
ments in the mis-
sile  field. The
booklet also re-
" cords pictorially
significant avia-
tion awards made during 1956.

Ideal for school and college class-
rooms and libraries. U. S. Aviation
Today is one of several booklets
published by the National Aviation
Iiducation Council. a non-profit or-
ganization comprised of the nation’s
leading educators. NAEC booklets
are designed to enrich the curriculum
of our schools and stimulate the
interest of American youth in avia-
tion careers.

U. S. Aviation Today may be ol-
tained by writing to the National
Aviation Education Council. 1025
Connecticut Avenue. N. W.. Wash-
ington 6. D. C. Price is 35 cents per
copy. For orders of 100 copies or
more. cost is 20 cents per copy.

standing 140-ton loads per square
inch.

Customary electrolytic plating in-
volved using a liquid cyanide bath
as a carrier of electricity-activated
plating materials. But that required
complex and expensive process con-
trols to avoid embrittlement of the
part.

The new method involves placing
a high-strength part in an airtight
chamber along with a cadmium-
filled crucible; evacuating the cham-
ber to one-half micron of mercury
pressure (virtually a complete vacu-
l{ln); then boiling the cadmium un-
til it vaporizes and condenses on the
airplane part.

The vacuum-plating will last as
!ong as the service life of the part
itself.  Aircraft industry engineers
Spent two years in verfecting the
vacuum process which has been in
gradually increasing production use
for six months.

Rircraft Firm Aids
Teacher Shortage

) A southwestern aircraft firm has
augurated a novel “do it yourself”
scheme for beating the engineering
shortage. Learning that many high
school. students in the plant area
were interested in becoming scien-
tists and engineers but were held
!)ack by the lack of qualified physics
Instructors in the high schools, the
aircraft manufacturer looked into
the manpower pool at his own plant.
and. came up with four professional
engineers qualified to teach high
school physies,

Eac'h of the four now holds down
two jobs at once. The engineers
ctommute to the local high schools
each day, teach a class in physics.
t.hen return to their aircraft plant
iobs. The result is that nearly 100
lJl._lrgeoning scientists and engineers
w111. get a chance to earn college
engineering degrees because one air-
craft firm had the foresight to “do it

r Q. ki . .
yourself” ip beating the teacher
shortage,

Cool Motor

The aircraft industry has developed
a small cam piston ajr motor capable
of operating at temperatures of 1.000
(!_t‘gl‘ees Fahrenheit without conven-
tional cooling.

Utilizing hot air. the new air
1.1({[01‘ s a positive displacement.
fluid drive power device. A typica
motor weighs 22 pounds. produces
18.5 horsepower at low revolutions
Per minute and has a fast accelera-
tion of less than .05 of a second.

The motor is cearless. resembles
4 large rolling pin. Tt is about 3
inches high and 13 inches long.

.The new device has numerous ap-
plications as o new power source for
actuation of thrust reversers. control
surfaces and exit nozzles as well as
other industrial and nuclear uses.

>roblems of hich temperature op-
eration without lubrication have been
minimized hy using extremely biard
wear resistant alloys.




