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USAF CONTRACTS SPUR COST REDUCTION

Industry Puts the Bee on Structure Problem—

SECURITY INVESTMENT

To provide new test installations and plant expansions
for the ballistic missile program (ICBM and IRBM), more
than $470 million has beepn invested in the past three
years. The aircraft industry has provided more than
$100 million of this total from its earnings to speed this
high priority national defense program even though there
are no commercial applications for ballistic missiles.

Honeycomb Technique Gives Needed Strength

The honeybee and a giant bomber
have little in common—in appear-
ance. means of propulsion or re-
quired hangar space.

Yet there is a major point of simi-
larity. and that is that they both use
honeycomb. In a big bomber plant
the honeycomb used is shaped like
the hee-manufactured article, but it
i« made of metal instead of wax.

Aircraft manufacturers have been
using meta! Iwneycqmb structure for
cometime 111 building aircraft be-
;»ause it is exceedingly strong. When
5 ndwiched between two .she.ets' of
o 1. the resulting sandwich is just
meta ‘as strong as a solid plank of
about }lle same thickness. yet many
; i/“’l,],ger. And. in the manufac-
times i costly U. S. aerial weapons,
ture © ?(]11(-11()11 means cost reduc-
weight T€

mt’m]

the aircraft industry is ex-

7 1o with metal honeycomb
i ’eufmgr-djnless steel, because of
O] lfm‘ a metal core for flying
which can withstand high

made
the neee
surface® e
ra“‘;_(“);_ West Coast aircraft
A ,I:]l”'-’p;- is sandwiching stain-
ﬁ(] honeycomb between sheets
less sﬁe,lm,_ the two met'fﬂs ])F‘ing
of 11“{”:)‘,.t,1[.91- with a lithium-silver
hrazes §

foil in an oven cooking at more than
1.325 degrees Fahrenheit. The re-
sulting titanium-stainless steel honey-
comb sandwich could probably resist
heat up to 800 degrees, which would
be generated by air-friction over the
surfaces of a plane travelling at
2.100 miles per hour at 35,000 feet.

Another important use for the
honeycomb sandwich in modern
plane building is in “vibration damp-
ening.” For example, the airframe
surfaces behind a jet engine are
subject to a high degree of buffeting.
Internal supports of the airframe
structure hehind the engine must
withstand this sonic vibration. Air-
craft engineers have found that metal
honeycomb has excellent vibration-
dampening qualities as well as good
structural strength.

Use of honeycomb in jet aircraft.
guided missiles and rockets is just
coming into its own. With the faster
“hotter” aircraft has come the need
for stronger flying surfaces. But as
it now stands. the honeybee would
have a hard time recognizing its own
invention. For when the honeybee
built its honeycomb, it had a load
of honey in mind. The aireraft in-
dustry has a much more important
load in mind.
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Aircraft Firm Uses
10,000 Subcontractors
To Build Jet Bomber

The aircraft procurement dollar,
like the proverbial pebble dropped
into a pond, spreads in ever-widen-
ing circles until its effect reaches
nearly every part of the U.S.

One major aircraft manufactur-
ing company with large plants of its
own, has nearly 10,000 other firms
doing portions of the work that goes
into the heavy jet bombers, jet tank-
ers, transports and missiles pro-
duced by the prime contractor.

Of the 9.561 subcontractors and
suppliers which help fabricate the
military and commercial end prod-
ucts, more than 3.500 of them are
small businesses with less than 500
employees. These firms are scat-
tered throughout 42 of the 48 states,
producing such widely varied com-
ponents as fuselage sections as large
as a two-car garage and rivets so
tiny that there are literally hun-
dreds of them in a pound.

Yet despite the diversity of their
products, each has at least three
things in common: first. each sub-
contractor has the facilities needed
to perform a specific job: second.
each has won its contract in com-
petition with other qualified firms:
and third. each is meeting the rigid
quality standards of the contractor.

Incentive System
Valuable Tool

By Lt. Gen. Clarence S. Irvine

Deputy Chief of Staff, Materiel, USAF

The character of U. S. Air Force
procurement policy is dynamic. The
rapidity of technological develop-
ments in the aircraft industry re-
quires that we have a highly adapt-
able contractual kit of tools to satisfy
the unique demands of buying these
developments.

The creed gov-
erning Air Force
procurement pol-
icy is simple:
There is no one
perfect contract;
selection must be
controlled by the
pricing situation.
While it is possi-
ble to buy a
standard article, such as a seat belt,

on a cost-plus-fixed-fee contract, and
it is also possible to buy a manned
earth satellite under a firm fixed

price contract, both would be ex-
traordinary misuse of contract judg-
ment.

The close relationship that exists
between the government and indus-
try is fostered through the prudent
use of proper contracts. The pres-
ent aim of our contracting techni-
ques is to put maximum responsi-
bility on the contractor for cost
reduction.

Air Force procurement must al-
ways remain dynamic in its tech-
nique if we are to provide the best
weapons for our combat inventory.
In many cases, the Air Force is in
the position of contracting for weap-
ons for which only the desired capa-
bilities are known. Procurement of
an intercontinental ballistic missile
is an example. There is no means
of determining with complete ac-
curacy the cost of the first twenty
missiles. But we must use the appro-
priate contract devices that provide
a sound incentive to cut costs,

The Air Force buys more than
simply the completed weapons sys-
tem, delivered to our combat units.
We buy the best managerial talents
in the nation. The infinite complex-
ity of a modern aircraft or weapons
system precludes detailed super-
vision by the military. We must
look to industry to provide the man-
agerial and technical skills that, in
turn, will produce a superior air

(See USAF, Page 7)




Plane Views

DOOR.

A SINGLE THUMB PRINT
ON A GYROSCOPE PART
WILL THROW THE SYSTEM
OUT OF BALANCE, CAUS-
ING OPERATIONAL INAC-
CURACIES.

A MISSILE GUIDANCE UNIT,
PLACED ON TOP THE WASHING-
TON MONUMENT, COULD DETECT
THE VIBRATIONS CAUSED BY A
BABY ENTERING THE GROUND

TALCUM POWDER IS USED TO TEST
THE VENTILATION SYSTEM OF A MOD-
ERN AIRLINER SO THAT ENGINEERS
CAN SEE THE AIR CURRENTS.
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Air Freight Saves
Time, Money

Shipment of products by air
freight is paying dividends to com-
panies utilizing this distribution tool.

One mail order house has concen-
trated their use of air distribution in
Florida. It works this way: A cus-
tomer places an order with the cata-
log sales desk at his local store. The
order is immediately teletyped to a
warehouse in Atlanta where the or-
der is placed on a plane that night
for delivery at the order point the
following morning.  Shipments to
Florida from Atlanta once required
seven to ten days. The mail order
firm estimates that the overnight de-
livery service has increased sales as
much as 30 per cent.

The air freight distribution system
also permits better utilization of
warehouse space. Items that have a

rapid turnover can he stocked almost
exclusively in the warello'use and
products which _q(..]-] less ([lll.(‘,]\]:\; (‘::
be eliminated. When there J; .‘.
for one of these products it

order it
rushed to the aréd hy

can be
freicht within hours.

2

PLANE FACTS

® The largest elevators in the
world (big enough to carry 2,000
people) are to be installed in the
Navy’s new super carrier Kitty
Hawk. The elevators are designed
to feed 40-ton bombers to the
flight deck at the rate of one per
minute.
® Aerial application of ra-
diant heating will be em-
ployed for the first time in
an aircraft with the installa-
tion of an 18 kilowatt system
aboard a mnew luxurious jet
airliner now in production in
the U. S. Passengers will be
gently “blanketed” by radiant
heating panels built into cabin
floors and sidewalls, even
though temperatures outside
the plane are bitter cold.
® [n the U. S. scheduled air-
lines, the nation has the largest
Civil Reserve Air Fleet in the
world—more than 300 four-engine
aircraft, all capable of over-ocean
flight. These planes are subject
to call, with their crews, on 48
hours notice in the event of na-
tional emergency. CRAF, as these
reserves are called, represents a
$400,000,000 airlines investment
and would cost the U. S. $300,-
000,000 per year if the nation
had to maintain them in readi-
ness.

PLANES

Planes is published by the Aircraft Industries Association of
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military, transport, and personal aircraft, helicopters, flying missiles
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Foster a better public understanding of Air Power and the
requirements essential to preservation of American leader-
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Illustrate and explain the special problems of the aircraft
industry and its vital role in our national security.
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Changing Facilities

By Orval R. Cook
President, Aircraft Industries Association

Gen. Nathan F. Twining, Chief of Staff of the U. S. Air Force. recently
brought into sharp focus the changing character of the aircraft industry.
“Right now we are coming into the missile era,” he said. “In 1954 about
90 per cent of our procurement money went for aircraft, and only 10 per
cent for missiles. In the 1958 budget, about 35 per cent of our procure-

ment money will go for missiles, and in 1961 that will be split 50-50 be-
tween aircraft and missiles.”

iI'he aircraft industry has registered an impressive series of technological
gains that have hastened the adoption of guided missiles as a full-fledged
member O.f the air power team. Intensive programs of research and devel-
opment give sure promise of complete realization of the fantastic combat
capabilities of missiles.

Just as the missile adds a new combat concept, it also adds new produc-

tfun concepts. The facilities that we used during World War II, and addi-
tfonal facilities’built since that time, have princ?pally been for fl)e produc-
tion of conventional manned aircraft, particularly the heavy bomber types-
T!IGSC structures feature high bays to accommodate the massive tail sections
of bombers which reach a height of several stories Xrn
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BRIG. GEN. BENJAMIN S. KELSEY (USAF-
Ret.) was Deputy Di-
rector of Research
and Development at
Air Force headquar-
ters before his retire-
ment at the end of
1955. An outstanding
test pilot with the Air
Force, Gen. Kelsey
completed a flying
course at the age of
fifteen, and was graduated from the Massa-
chusetts Institute of Technology with a degree
in mechanical engineering and later obtained
a Master of Science degree in aeronautical
engineering from MIT. In 1934, Gen. Kelsey
participated as a project officer in various
phases of blind landing and instrument flying
development. He also served as deputy chief
of staff of the Ninth Air Force and as chief of
the all-weather operations section of the
Materiel Command. Gen. Kelsey is now an
aviation consultant.

By Brig. Gen. Benjamin S. Kelsey
(USAF-Ret.)

E old test pilot shook his head. Things

had certainly changed in the past 30 years.

Why, back in 1927, he recalled, in his heyday

as a test pilot, the U.S. Navy was perfectly

happy to accept an airplane after it had been

thoroughly test flown for a full two and a
half hours.

But, now, in 1957, the Navy, or the Air
Force, or the airlines, demanded a lot more
test flights before they could accept an air-
craft—as much as 1,500 hours of test flying.

Standing on the apron of the aircraft manu-
facturer’s airport, the old test pilot watched
as the young test pilot walked toward the
plane he would test fly. It was a sleek, up-to-
date supersonic jet aircraft, carrying the
equivalent of thousands of horsepower. The
swept-wing craft was interlaced with miles
and miles of wires, electrical and electronic
systems comparable in complexity to the pow-
er system of a fair-sized city and a radio

transmitting station combined.

It was armed with deadly rocket-powered
guided missiles capable of bearing a nuclear
warhead—a far cry indeed from its 1927
counterpart, which was armed with twin ma-
chine guns.

The young test pilot’s flying gear presented
still another contrast to the old test pilot.
Where were the leather helmet, the goggles,
the two-yard-long white silk muffler? Where
were the dashing leather trenchcoat, the put-
tees?

.The 1957 test pilot wore a new omni-en-
vironmental pressure flying suit, skin-tight
and marked with strange laced welts. His
headgear, equipped with oxygen controls and
electronic communication devices, resembled
nothing so much as a man from Mars a 1927
cartoonist might have drawn.

Today’s aircraft, particularly those under
test, are loaded down with a bewildering

Aircraft Industries Association of America, 610 Shoreham Building, Washington 5, D. ¢
y: Di. By
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World War Il weapons must be modified to
carry the weapons we will need if World War
III occurs. By the same token, the next gen-
eration of military planes must be put through
testing procedures while this rearming goes
on. It is a continuous process of keeping our
air strength as modern as we can to deter
aggression. '

Let us examine, for instance, the flight test-
ing of a modern heavy jet bomber. Before
this bomber left the manufacturer, it had al-
ready been flown to the limits of its design.

It had been flown as high, as fast, as low, as’+

slow, as its designers had predicted. Some:
times, even, this flicht envelope is expanded
by the aircraft firm which built it, before
delivery to the military services. "

Its electronic, hydraulic, flight"control.s

fire control, landing and armament systems
had been put through every test the makers
could conceive. Before even ithe first proto-
type model had been flight tested, the air-
frame, engines and components had been sub-
jected to severe static tésts on the ground.
Every piece of metal in'the weapons system
had undergone fatigue and heat tests. The
aircraft’s wings had - been subjected to tor-
sion and pressure-loads tests“to the point of
shearing off. .= 3

Literally millions of man-hours and tens -

of millions 6f dollars were poured into the
development~ of this particular jet-powered
intercontinental bomber. All of this, of course.
preceded actual delivery of flight models to

the military service. .
v(l)_‘rée the Air Force had accepted the air-
“.p‘]fé'r'le, an entire new series of tests” began.
“These were-broken down into research and

ability testing: and unit operational employ-
ment festing. — :

NDER R. & D. testing; the Aip Force
establishes six phases: :
1. Airworthiness and-equipment function-
ing tests, to delermir]g‘ functiona_l‘.'_'adequacy
and insure that engineering specifications
have been met. 55

2. Contractor .¢,§)rll})lia11ce Lééts, to deter-
mine compliance with perfo;'»!ﬁnce and han-
dling speciﬁca_tigih's established-in the contract.

3 Design__ft'éﬁnement tests. to evaluate new
design challgéé prior to "i‘ncorporation in the
production item. sk

4. Performance and'stability tests, to ob-
tain safety and ope;‘éﬁona] instruction data
on eq‘u_»iijment cOIn!'l;xj_Lted to production.

57 ‘All-weather tests, to determine the capa-
bili and limitations under actual or simu-
lated climatic conditions. This encompasses
wround and flight tests under adverse weather

."'f:onditions and provides adverse weather data
“for the handbook.

) 0. Fun_cirio‘nal development tests, to deter-

mine furictional compatability, durability, ac-

Cepla])‘i’m‘y of maintenance qual{ties, and rate

oF ])al."ts"consumptiun of the equipment. Also.

to defermine the adequacy of initial person-
nel ekills and training requirements.

i ',ZP](,yment and suitability testing is aimed
“oyaluation of operationally configured
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. the past 20 years, the Air Force
“Durll"%dusn-y have pretty well solved the
and the ‘1” Jow temperatures at operating
)rolﬂell"b But in low temperatures on the
altitudes ach 1MeW type of airplane is likely

round: jdiosyncrasies that have to be
;, de""l“] we checked out what we could on
ironec ouhen we took off and ran func-
the ilr”_u_ltlg "»n all equipment in the air. What
limtlﬂ()f ‘:}]}”g‘-g did we look for? Here are a
sor

fe‘:;;”gines_ gear, brakes, drag chute, control

pais air-conditioning navigation and fire-
sYyS elns.

ontrol system: do they work after a thox-
co S g ¢

ough cold-soaking?

“They do—every one of them. That air-

plane is hot stuff, no matter how low the mer-
cury dips.”

NE test, guaranteed to demonstrate how

well the intercontinental bomber oper-
ates under icing conditions, involved sending
a water-loaded flying tanker aloft at the same
time the bomber was being tested. Fine spray
from the flying boom doused the leading edge,
and entered the engines directly. At the alti-
tude flown, the spray turned into ice immedi-
ately. The bomber’s crew reported that the
aircraft can handle as much ice as will stick
onto it, and keep right on flying.

Perhaps one of the most unusual tests ever
devised for an aircraft is currently being con-
ducted at a southern manufacturing facility.
A mammoth transport plane has been sub-
merged in an 18-foot deep tank of water hold-
ing 270,000 gallons.

Two skin divers make three to four 30-
minute dives a day inspecting the outer fuse-
lage of the transport while it is subjected to
hydrostatic fatigue tests.

These hydrostatic faticue tests—20,000 of
them — seek to answer this question: how
many high-altitude flights can a pressurized,
400-mile-per-hour turboprop transport com.
plete before metal fatigue sets in?

Consequently, engineers are literally sub.
jecting the ship to “more than a lifetime of
flying” under water to find the answers.

Engineers now say that internal pressuriza.
tion imposes a whole new series of stresses on
high-altitude aircraft. This wear-and-tear fac-

tor is in addition to long-recognized in-flight
“loads” of a continuous or spasmodic nature,

An easily understood example of the fy.
tigue factor occurs when a closed tube of
Lpotlll)zlste is continually squeezed. Eventuall.\,-
“fatigue” will cause the tube to rupture, an'd’
release the paste at the ruptured point.

Exactly the same type of fatigue affe
newest types of “sealed” aircraft after a large
number of flights. The new turboprop ang
turhojet transports ave internally pressurize
for the comfort and safety of passengers who
will in the near future be cruising in the
stratosphere at 35,000-foot altitudes—nearly
twice as high as present-day commercial trans-
ports fly,




Each time the jet craft of the future takes
off and climbs quickly to high altitude, the
fuselage expands slightly under internal pres-
surization. When the transport descends and
lands, the fuselage contracts with depressuriza-
tion. This happens in all pressurized aircraft,
of course, but the effect is more pronounced
on the newest high-altitude, high-speed planes
which will soon enter service.

Consequently, the aircraft industry is con-
ducting the underwater tests, which simulate
the expansion-contraction cycle rapidly. One
three-hour flight in the air requires only about
one minute and 12 seconds under water for
simulation.

This fatigue testing is, of course, only one
of a series of major tests which must be
made on any new airframe. Because of the
complexity of the systems necessary to mod-
ern high-speed flight, the instrumentation re-
quired to test them is intricate to the Nth
degree. This, in turn, means more time for
testing to satisfy the increasingly exacting
specifications for an up-to-date aircraft.

It is not at all unusual for an aircraft manu-
facturer to spend from 18 months to two
years between production of a prototype mod-
el to production delivery to the customer.
This time is needed for experimental evalua-
tion testing of all the highly sensitive sys-
tems of an airplane under every conceivable
flight condition.

During such experimental evaluation test-
ing, as many as 800 dials, oscillographs, tape
recorders, and television cameras are used to
check out a new model. This instrumentation
may weigh as much as four and a half tons
on an experimental model.

OUR and a half tons of instrumentation

is exactly 12 times as much as the weight
of the airplane that started it all—Orville
and Wilbur Wright’s 1903 Kitty Hawk model,
which weighed 750 pounds.

Test engineers have also devised an “elec-
trocardiograph” to check discrepancies be-
tween a pilot’s report of a system malfunc-
tion in the air and static tests of the same
system on the ground.

This new “in-flight recorder’ not only moni-
tors 26 systems of an aircraft, but monitors
26 elements of one of these systems as well.
At the same time, it presents a graphic split-
second report of each functioning system dur-
ing the flight.

In effect, the in-flight recorder presents to
the engineer just about what the doctor would
give to his heart patient—an “electrocardio-
graph” or tape recording complete with un-
dulating lines, which when interpreted, tells
how each system functioned under any given
set of aerodynamic load conditions.

HE manufacturer predicts that more than

$500,000 in labor and flight operations
will be saved annually by the in-flight record-
ing system. Eventually, the aircraft manufac-
turer believes, the system will be standard
equipment aboard commercial airliners. The
“electrocardiograph” will provide operations
at each route stop with a complete second-by-
second history of the aircraft’s flight, giving
them ample warning to take corrective main-
tenance action.

Outside of the obvious answer that it must
be tested to prove it will fly, there are several
other not so well known answers to the ques-
tion: Why are airplanes subjected to such
prolonged and severe testing?

Customer satisfaction is one answer. but
when the customer is America’s national de-
fense establishment. this answer is hardly
enough. For the customer is, in this case.
every American man, woman and child.

With aircraft which can fly 1.000 or more
miles per hour now in military service, the
problem of heat dispersion is getting growing
attention from aeronautical engineers. The
faster a pilot flies into the “thermal thicket,”
the higher the mercury readings become. At
Mach 2, twice the speed of sound, the skin
temperature of an airplane can reach 275 de-
grees. At Mach 3. it leaps to 650 degrees,
and at Mach 5, hardened steel melts like
butter in a frying pan.

Air conditioners powerful enough to cool a
theater have heen tested in experimental
planes used for heat dispersion studies. For
the pilot of any one of these latest ultra-high-
speed aircraft is a mere human being, whose
temperature range has definite limits. Every
effort must be made to maintain the pilot
inside his capsule, even though the outer skin
of the aircraft is subjected to very intense
heating.

Aircraft structures, if they are to stand up
to the punishment encountered in this “ther-
mal thicket,” must also withstand static tests
rivaling the tortures of the Inquisition. At a
West Coast aircraft plant, engineers have de-

vised a triple-torture test in which a metal
ring, simulating a portion of an aircraft fuse-
lage, is simultaneously heated, cooled and
subjected to severe stress. The outside of the
ring is heated to approximately 450 degrees
by a battery of infrared lamps which encircle
it. The inside is simultaneously cooled by

cold air blown through perforated aluminum.

tubes, while hydraulic devices pull at the
metal to simulate stresses which might be en-
countered in flight.

Aerial television cameras have been brought
into the testing picture, too. In a recent series
of flight tests on ski gear for a military cargo
transport plane, a wide-angle TV camera was
mounted in a clear plastic pod under the right
outer wing. It relayed to the flight test engi-
neer, riding in the cargo compartment, a con-
tinuous picture of the action of the skis on a
ten-inch monitor screen.

HE end result of all this testing, of
course, is superiority in air power for
peace or war.

An Air Force officer in the Air Materiel
Command recently drew this comparison.
which helps point up why today’s airplanes
are the best-tested product ever produced by
man:

“Walk into the showroom of an automobile
dealer, and pay spot cash for his most expen-
sive car. Drive it out onto the street, and
start down the road during a rainstorm.
Dollars to doughnuts you’ll wind up with wet

socks. You’ve paid maybe $4,000 or $5,000

for the best automobile money can buy, and “

they haven’t even made it waterproof. It leaks
around the windshield.

“Then walk into an aircraft factory, and
buy a fighter or a bomber. This baby has to
go hurtling through the air at maybe twice
the speed of sound while carrying enough fire-
power to wipe out Seattle or Detroit. And
when it flies through a rainstorm, each rain-
drop hits the windshield like a rifle bullet. If
that windshield weren’t completely watertight,
all our pilots would be blinded. But we haven’t
had a windshield failure yet, and I don’t be-
lieve we will. The aircraft industry believes
in testing the product before it reaches the
consumer. Then we test it again. By the time
it flies operationally, we know it’s good.”

It has to be good. In the final analysis,
national survival may depend on its heing
good enough to do the job it was made to do.

ENGINEERING TEST FLIGHT

2.5 hrs.

250 hrs.




USAF Obtains Top
Management

(Continued from page 1)
weapon. There is no other industry
where greater demands are made on
management. The military needs and
demands the highest caliber of
management. The day that we be-
come content with second-class man-
agement is the day that we will start
producing a second-class Air Force.

There are several different types
of specific contracts used in Air
Force procurement. The principal
types are:

1. Firm Fixed Price

2. Fixed Price with Redetermi-

nation

3. Fixed Price with Incentive

4. Cost Plus a Fixed Fee

5. Cost Plus an Incentive Fee.

The Air Force, of course, would
prefer to use the Firm Fixed Price
type of contract in all its procure-
ment. This type of contract is based
on stable specifications, adequate
competition with sufficient produc-
tion experience to set firm prices.
But these ideal factors do not always
obtain. In these cases, redetermina-
tion and incentive clauses are util-
ized. A redetermination contract is
based on a fixed price, but an op-
tion is reserved for future price
changes. In many cases the final
price is lower than the original es-
timate.

Both the fixed price and cost-plus
with incentive contracts are widely
used in our airframe purchasing.

he incentive type contract is a par-
ticularly handy tool for rewarding
superior performance. This provides
a formula for computing the distri-
bution of savings below or cost over-
runs above the original target costs.
In the first production runs, this
variance of savings or cost may be
divided between the government
and contractor on a 95-5 per cent
ratio, the government retaining 95
per cent of the savings. As addi-
tional contracts are let, this ratio is
usually increased with the division
reaching as high as 70-30 per cent.
However, in the later contracts, pro-
duction techniques have been thor-
oughly developed and the contractor
is hard-pressed in his search for
new methods of reducing costs.

During national emergencies it is
necessary to use contract short cuts
to satisfy the war effort. These are
not always economical. Th_ey have
only the virtue of speed. In these
emergencies we do need reviews of
all elements of cost after the con-
tract has been performed. Today.
however, we are largely converted.
in our contract techniques, to a
stabilized peacetime economy.

Today’s contracts are fair lo‘lht’
buyer and seller alike in the various

| ituations that occur in Air Force
They are fair because

yrocurement. y i
of a day-lo-duy review of costs which
take into account the situation that
existed at the time of a particular
Military procurement
officers have worked intimately w?lh
many contractors uver. lh(f*. entire
period of the contract which, in cases
of long production runs, may have
a life of several years. These close
1shins enable the Air Force

expenditure.

relation

to know the high degree of technical

AIRCRAFT WAGES

2.50

DOLLARS PER HOUR

o5

1959

Wages for hourly workers in the aircraft industry have
increased an average of ten cents an hour each year
for the last five years. The higher skills required in the
production of modern weapons systems have contributed

to the increase in wages which, in turn, contributes to the
higher. price tag on new aircraft and missiles.

and managerial skills involved in
each weapons system. A final review,
taking into account all factors, is
promptly made when the contract is
completed.

The Air Force is engaged in a
continuous program of encouraging
its contractors to invest their earn-

ings in additional facilities. These
contractors would be necessarily

chary of committing their invest-
ments into facilities for development
and production of military materiel
if they had to project their invest-
ments against the unknown quantity
of a reassessment made years after
contract completion.

The Air Force recently opened the
USAF Advanced Pricing School at
Santa Monica, California. Here we
are going to give additional instruc-
tion to our procurement officers on
sound pricing. Buying is a job re-
quiring great skill and the Air Force
wants professional buyers. Pricing
and the type of contract used are
interrelated and must be considered
together. We are departing from
blind reliance on the mathematical
or accounting approach to pricing,
based on what the product has cost
to a more positive pricing philos-
ophy of what the product should
cost. The aircraft industry has been
very cooperative in making the
school a success. Representatives of
industry are participating in the in-
struction and conferences. Air Force
officers will visit plants to relate
their pricing techniques to actual
production processes.

There is one firm yardstick that
governs every action by manage-
ment: Will it reduce costs or eco-
nomically improve the quality of the
product? The Air Force, with its
contract techniques, directs its ef-
forts toward creating an atmosphere
of incentive where every manage-
ment decision will he measured hy
this yardstick.

—PLANES

Remote Control 'Copter
Possesses Memory

A highly sensitive “drone” heli-
copter which will execute commands
transmitted by a ground controller,
and which possesses a “memory”™
unit as well. has heen developed by
the U. S. aircraft industry.

The remote control system of the
unusual helicopter was developed
after four years of experimentation
by an aircraft manufacturer under a
joint Army-Navy program. Such ex-
perimentation is a normal practice
in the aircraft industry, which con-
tinually seeks better performance for
the nation’s armed services.

One of the more unusual features
of the system lies in its ability to
“remember” an order and carry it
out even though the ground control
station is secured. The electronic
signal will continue to operate the
drone until another signal is re-
ceived. In this manner, control of
the ‘copter can be passed on to a
chain of control stations or to
another airborne helicopter. '

The drone helicopter demonstrated
mounted a television camera in its
nose, permitting the ground control-
ler to carry out extensive reconnais-
sance over lg[lfumiliur or enemy-held
territory.  Since the helicopter can
be operated entirely by the eround
controller without the necessity of
its being manned during flight. it is
(*xpe.('te(;l also to be useful in aerial
monitoring of areas damaged hy
nuclear weapons.

In addition to these advantages,
the use of the TV camera would also
enabhle .th(‘ ground controller to land
the lu,“h('upt('r safely in remote areas
to deliver cargo. troops and supplies,
or to evacuate the wounded.

‘Flying Seat’ Aids
Safe Ejection

. Development of a new pilot ejec-
lmn. system Incorporating a “flyine
seal” with a “bug deflector” "will
permit pilots to escape safely from
aircraft flying faster than 1.500
miles per hour, according to the
manufacturer.

The parachute - equipped “flying
At £
i*t:‘c{l has complete aerodynamic sta.
bility and windblast protection. and
will enable jet crew members to
€ject with safety at stratospheric
heights and at speeds up to Mach 2
and as low as 400 feet at 850 miles
ver hour.

_Extensive design evaluation and
wind tunnel tests have already been
successfully completed with one-
tenth scale models, and full-scale
tests are currently underway by
€jecting the seat from the rim of a
PI€cipice at ultra-sonic speed by a
rocket-propelled sled.

To operate the “flying seat,” an
air crew member need only pull up
on a D-shaped ring located between
lu§ feet. From that point on, every-
thing happens automatically. Knee
guards snap into position to prevent
leg spreading and to counteract the
effect of outward airloads. Arm sup-
port webbing flips up to prevent
outward movement of the arms while
allowing airloads to offset inertia
forces. Metal stirrups pull the feet
close to the body and hold them se-
cur.ely until time of man-seat sepa-
ration. Lateral head supports clamp
agamst the sides of the helmet to
relieve neck loads.

Immediately after the device has
cleared the plane, the “skip flow
senerator” telescopes forward and
the seat’s side vanes swing open.
The “skip flow generator” operates
like a “bug deflector” mounted on
the radiator ornament of an auto-
mobile—protecting the crew mem-
ber from air blast damage in much
the same manner that the “bug de-
flector” prevents flying insects from
hitting a car’s windshield.

The seat will then “fly” complete-
ly stable, until a parachute attached
to the seat opens automatically at
a predetermined altitude and air-
speed. After the parachute opens,
the seat separates and falls free.

Big Move

An idea of the enormity of
air travel in 1957 becomes ap-
parent with the confident an-
nouncement by a single airline
that it will fly 2 million passen-
gers to Miami before Jan. 1,
1958. This is the equivalent of
flying the entire population of
Los Angeles, Detroit or Phila-
delphia to Miami in a single
vear—yet this is the prediction
airline operating

of only one

into the Flovida resort city.




NATO Forces May Soon Be Equipped
With U.S. Missiles for Defense

During the fiscal year 1956, the
United States obligated approxi-
mately $2.500,000.000 as its contri-
bution to the Mutual Security Assis-
tance Program. and in the first six
months, more than 50 per cent of
those funds were for aircraft and
aeronautical items, according to Air
Force Lt. General Leon W. Johnson.

Speaking at a dinner sponsored by
the Aircraft Industries Association
for military attaches of the free
world in Washington., General John-
son declared. “Of this $2.5 billion
total. over $840 million were obli-
cated or reserved by the Department
of Defense for direct military assist-
ance, and $1%% billion were obligated
by the International Cooperation
Administration for other than direct
military assistance.

“During the first six months of
1956.” he said, “almost $2 billion
dollars worth of military equipment
was shipped to nations cooperating
in the mutual defense of the free
world. Over 50 per cent of the value
of the military deliveries was made
up of planes and Air Force items.
Some 40 per cent of this amount rep-
resented tanks, ammunition. artil-
lery and other ground forces equip-
ment. Ships, naval aircraft and
other naval items made up the re-
maining 10 per cent. These de-
liveries brought the cumulative total
of military equipment furnished to
other friendly nations since the he-
ginning (in 1949) of the mutual de-
fense assistance program to a total
of over $20 billion. This is a lot of
money. In every day language. if a
man went into business during “Year
One” with $1 billion and lost $1.000
per day every day, he would be in
business for 800 more years.

“The {ree nations of the world
have.” General Johnson continued,
“as a result of our financial help,
enormously increased their capabili-
ties to defend their liberties. This
increased capability on their part,
together with our ability to retaliate
instantly, has thus far deterred any
would-be aggressor from striking
against the free world.

“Our security depends in very
oreat measure upon scientific and
technological superiority. This supe-
riority must be maintained, and in
thinking of this it is well to remem-
ber that our partners have a vast
reservoir of scientific and techno-
logical skills and facilities to supple-
ment our own. Under one program,
the United States helps t}lﬁl}l'l()
maintain this reservoir l_)y prowdx}lg
technical advice and limited financial
assistance in work on selected proj-
- itiated by scientists of Euro-

ects in ) ‘ _
Jean countries. Before too long.
e to see the NATO forces

we hope g
equipped with more modern weap-

ons. such as the '(l:n'pural.’ "Hone.q
John. ‘Nike.” and ‘Matador.

“If we can maintain our strength
and deter aggression. tllen'we can
move forward conhdem]y_ into the
unfolding nuclear age—ﬂhmk.mg not
<o much in terms of the terrible de-
structive power of the atom'. ]fl.ll.
rather in terms of its broad promisc

of a better future for all mankind.
We can look forward to a new era
of peace. freedom and justice among
all men.

“In this respect: NATO today is
a principal instrument poised for
peace. NATO today binds over 450
million people together in one com-
mon objective—to be free and to
live in peace. NATO today main-
tains the integrity of the most sensi-
tive political line in the world—the
4.000-mile long line between it and
the Soviet bloc.™

MATS Crosses Oceans
100,000 Times

In August, 1956, planes of the
Military Air Transport Service
passed the 100.000 ocean-crossing
mark. This meant that the big trans-
port planes operated by MATS have
averaged an Atlantic or Pacific
crossing every 48 minutes since the
creation of the MATS command in
mid-1948.

In 1956 alone. however. an un-
precedented figure of one trans-
oceanic flight every 23 minutes was
set.

What helped establish this new
record were upheavals in the Near
East and in Hungary. MATS under-
took spur-of-the-moment airlifting
operations to deploy United Nations
troops to the Suez area. and “Opera-
tion Safe Haven™ in which thousands
of refugees from Communist tyranny
in Hungary were flown to new homes
in this country. Both operations were
completed successfully by MATS’
global operations.

Lt. Gen. Joseph Smith, MATS
Commander, declared that “these
two airlifts, ordered on a moment’s
notice, are dramatic, first-hand proof
that demonstrate the state of readi-
ness maintained by MATS. Once
again, the need for a combat-ready
transport command trained to divert
its activities quickly in the event of
any emergency has been emphasized.
Despite the operation of these two
airlifts, the day-to-day mission of
transporting military personnel of
the Army. Navy and Air Force, plus
patients, mail. dependents, and pri-
ority cargo, still was accomplished.”

Over all, MATS transport, air res-
cue, air evacuation, weather. and
other aircraft logged 1,190,000 hours
during 1956—an increase of some
20.000 hours over record-breaking
1955. Once again. transport opera-
tions accounted for half the total.

Every hour of the day. MATS air-
lifted about 100 passengers and
nearly 20 tons of cargo for all
branches of the Defense Department.
Accidents were reduced hy 18 per
cent over 1955 for an all-time low of
approximately five accidents for
every 100.000 flying hours. This is
a tribute not only to the flying acu-
men of MATS airmen, but also to
the superiority of the equipment
flown by MATS, all manufactured
by the aircraft industry of America.

Designing Econo‘my

LABOR RATE

COST PER H.P.

Cost reduction is a never-
ceasing effort by the aircraft in-
‘dustry. This effort cuts across the
entire operation of building supe-
rior air power. For example, the
base labor rate of an engine
manufacturer increased 250 per
cent over a ten-year period, but
the cost per horsepower produced
during that time increased only
30 per cent. One important reason
is the development of better tool
and machinery designs. Production
of a modern jet engine requires
approximately 20,000 tools.

‘PLANES’

Rugged Tests Prove
Engine Reliability

A mnew turbopropeller engine
which is slated to Lecome standard
equipment as the nation’s airlines
convert to the faster types of pro-
pulsion, has already proved itself
hail-safe and chicken-safe.

Engineers testing performance of
the new powerplant wondered what
would happen to the engine in flight
if it encountered a hail storm. They
fired hailstones—some as large as
haseballs—into the engine at 425
miles per hour. Through a series
of 20 tests, they learned the power-
plant was undaunted by hail.

Next, the engineers became con-
cerned about the possible effect of
flying a propjet through a flock of
birds. They hurled a chicken car-
cass into the path of the engine,
The propjet’s compressor just gulped
it down like a garbage disposal.

Suggested motto for the new jet
engine: “Neither snow. nor rajn.
nor heat. nor gloom of night., nor
chickenstorms, stays this engine
from the swift completion of its ap-
pointed rounds.”

Light Waves Used
for Measuring

How close is close? A research
engineer for a major aircraft engine
manufacturer has devised a method
to measure with complete accuracy
up to one-tenth of a millionth of an/
inch—approximately a 30,000th part
of the thickness of the sheet of paper
upon which this story is told.

Intense interest on the part of the
United States government and the
aircraft industry—in fact all major
industry—in the new capability is
acute because precision require-
ments of modern machining opera-
tions are demanding a degree of ac-
curacy never before obtained.

Nature’s own yardstick, the wave
length of light, is the tool whereby
this fine degree of measurement can
be achieved. An industry-govern-
ment research team is already at
work devising a gage capable of
gaging to one-tenth of a millionth
of an inch. The project involves
determining means to control tem-
peratures to one-hundredth of a de-
gree Fahrenheit; controlling humid-
ity; vibration; and barometric pres-
sure.

With the development of the new
gage, a degree of manufacturing
accuracy hitherto unknown will be
available to industry. Precision of
this caliber will result in longer life.
more efficiency, ease of assembly ar}d
lower manufacturing costs of air-
craft, aircraft engines, guided mis-
siles and their components.

Booklet on Aviation
for Children

The implications of living in the
jet world of tomorrow are vividly de-
scribed in Jets, one of several 1"’91{'
lets published by the National Avia-
tion Education Council, a non-profit
organization dedjcated to strength-
ening the educational foundations ©
American youth living in the air age.

Graphically written, Jets points
out all the skills, talents, and time
required to develop, from a design-
er's dream, the sleek, streamlined.
super-plus jet aircraft that will make
tomorrow a twelve-hour world—a
small world—pyt o cood one, if the
people in it are good neighbors.

Striking illustrations depict the
varied processes involved in creat-
Ing this latest aviation wonder—
drawings based on what plane is to
do, testing small model in wind iy
nel, prototype flight hy test pilot,
and finally mass production utiliz:
Ing  the abilities of thousands ©
people. The hooklet describes the
mechanics of jet engine in easy-
understandabe language, and the
reader is left with the final thought,«

How can yoyu help this to be &
better jet world?”.

An excellent supplement to the
study of social and physical sciences.
]'Ms tells an exciting and informa-
tive story,

Designed primarily for the 10 to
14 age group, this two-color booklet
may be obtained by writing 0 D%
Evan Evans, Executive Director: Na-
tional Aviation Education Counct!:
1025 Connecticut Ave., N. W-» Wash-

ington 6, D. C. Price is 50 cents:




