


Refueling in the air is an important phase of military aviation. Below, o
Boeing KC-135 tanker-transport refuels a McDennell F-101 Voodeo. Bath
aircraft are powered by Pratt & Whitney Aircraft J-57 turbojet engines.
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Cirville and Withuer Wright

THHRE AGHE OF FILIGH'T

-Al,ﬁrﬁfl:ﬁ'l" from the beginning of
time man longed to fly. He
patiently studied the birds and tried
to copy their wings and effortless
soaring, Some men made crude glid-
prs and, by running downhill, sailed
over the ground for short distances.
Others rigged up balloons which they
filled with hot air. Then, elimbing
into a basket arrangement hung from
the balloon by ropes, the daring aero-
nauts would be carried vpwards.

But what man reallv wanted was to fy and at the same
time control his flight.

These hopes were fulfilled on December 17, 1903, when
two brothers, Wilbur and Orville Wright, Dayton, Ohio,
bhicvele builders., made their four historie flights over the
windswept 2and dunes at Kitty Hawk, North Carolina. True,
the plane was flimay, the homemade engine turned out only
12 horsepower, and the distances they few were not very
rreat, Nevertheless, the Wrights proved that man could both
flv and contral flight.

The vears that followed were epic. Man guickly applied
his hard-won knowledge of the air. Where flights once lasted
minutes, they now lasted hours. Planes flew higher and
faster, The airplane took on a military significance. Tt alzo
biegan to earry a few passengers. Towards the end of the first
World War, airplanes dueled in the sky. Others were uszed
for photographic purposes, and still others were used to
drop 2mall bombs, In the peaceful vears that followed, avia-
tion turned to fairs and flying circuses. Airplanes began to
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carry the mail and passengers in increasing numbers, and
eities started building airports. Pilots raced the sun across
the vountry. The airplane demonstrated that it could My
around the world.

Lindbergh flew the Atlantic nopnstop in a single-cngined
plane. Airplanes aided explorers of the North and South
Poles. During the early 19302 sturdy trimotored transports
were linking cities, and twin-engined flying bhoats spannei
oteans to bring foreign lands closer,

Beience worked hand in hand with aviation., Better en-
rines, new metals, better wavs of building planes were
found. Pilots were given instruments to help them fly blind ;




landing gears became retractable; the propeller’s piteh was
controlled, and deviees to help conguer weather hazards
were put aboard planes, Pilots talked to the ground by radio.
Seionce streamlined the airplane and helped make it safe
and dependable. The airplane now playved a wvital role in
evervday living, Passengers and freight were going by air,
Aireraft were used to dust crops and spot forest fires. They
Hew il and injured people to distant hospitals, transported
food, and came to the rescue during floosds and other emer-
rencies, The airplane could be used for almost any purpose.

In World War II, America made more plunes than ever
hefore, Factories turned out sleek pursait planes and heavy
hombers. Cargo-type planes carried troops and parachuted
them into battle. The airplane now could easily circle the
globe. Soldiers and supplies could be flown from the United
States to Europe, Asia, or Africa in a matter of hours.

Immediately following the war, a new era of aviation was
ushered in. Science turned from piston engines to a4 new and
fuster means of power — the jet. In 1940 piston-engined
planes flew 350 miles an hour. Thirteen vears later jet en-
gines powered them to the speed of sound, which is about
763 miles an hour &t sea level. Now they travel faster than
twice the speed of sound and at extremely high altitudes.
Big four-engined jet tanker-transports iy more than 10,000
miles without refueling.

Commercial transports, carrying record numbers of pas-
gengers, are faster, more spacious, and more luxurious than
ever before. At speeds of 600 miles an hour they fly coast-
to-coast in less than five hours and span the Atlantic in
gix hours.

Meanwhile, the helicopter has become the world's most
versatile vehicle, performing tasks of matchless scope for
military and commercial users on every continent. Larger,
faster, and more efficient helicopters are being devised to
expand even further the duties of the already hard-working
vehicles.

The missile with its powerful rocket or jet engines has
now heralded still another new era in flight — the beginning
of man's exploration of space. The missile has already been

Conlras! belween yesterdoy and foday in aviofion iz seen in this phelegraph of
o Boeing FO7 commercial (et fronsport as i shrecks post on anciend Curtis
pusher plane of 1912 vintage, Tep speed of the pusher wos 80 miles an hour
Today's M7 cruises ot S0 miles an haur,

assigned to carry out some phazes of our national defense.
Some missiles, traveling over 25,000 miles an hour, have
hurled man-made satellites into orbit around the earth.
Others have succesafully reached targets more than 9,000
miles away from their launching sites. Another new dimen-
gion has been added to aviation's fast-expanding technology
of flight.

In many ways the flight industry iz one of America’s
voungest activities, Few others, however, match its un-
bounded scope and the progress already recorded in history
books, Each day flight vehicles play an increasingly impor-
tant role in our lives., This importance will increase still
more &8 new [light techniques now under research and study
are perfected and put to use.




Boeing’s B-52 intercontinental bomber, powered by J-57s, is capable of speeds in excess of 650 miles
an hour. It carries two potent air-to-surfaoce Hound Dng missiles, each pn:!'-'l.-'El'Ed h',.' a PEWA J-52 iE1.




CONVAIR
F-108 4&

The Air Force's F-108, built by Convair and powered by the high-thrust J-75, is an all-weather interceptor
which holds the world's speed record of 1,525.95 m.p.h. It is equipped with Hamilton Standard fuel controls,




The J-75 jet engine powers this Air Force Republic F-105, one of today’s most advanced aireraft,
copable of speeds twice these of sound. It has @ Hamilten Standard air-conditioning system




Foster than the speed of sound is this Chance Vought FBU Crusader powered by a J-57
with afterburner. Squadrons of these advanced aircraft are now operating with the fleet.




Douglas A3D shipboard attack bomber with twe 1-57s supplies the Navy's
air arm with a powerful punch. A3D has Hamilten Standard fuel control units.
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Supersonic North American F-100s were the first of the Air Force's Century Series to
become operational. They are powered by Pratt & Whitney Aireraft J-57 turbojet engines.




The Navy's new Grumman A2F Intruder is powered by twe J-52s. It has
Hamilten's fuel and temperature controls and Norden’s electrenic gear,
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The supersonic F-102 is the Air Force's first delio-wing, all-weather
interceptor. It is powered by a Pratt & Whitney J-57 turbojet engine.
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Experimental aircraft such os these are being flown ond evalvated ot Edwards Air Force
Base, California. From these moy come some of the manned space craft of the future.




Troop and Cargo
TRANSPORTS
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Douglas C-133

Douglas C-124

Lockheed C-130
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PEWA-powered Gee Bee won 1932 Air Races.

Boeing P-26A fighters in combat formation.
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Some
BEARI Y
Adrplanes

Boeing B-%? was first

all-metal bomber.

Navy used this fast Boeing F4B3.

Sikorsky flying boots sponned both oceans.
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Lackheed PV-1

Convaoir B-3&

BOMBERS

PAST AND PRESEINT

Boeing B-17

Morth American B-25

Boeing B-52

Convair B-24

Convair B-58



FIGH TERS
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Five jet fighters of the Air Force's Century saries, cnpuhla
of supersonic speeds, are grouped together in this pho-
tegraph. Four of them are powered by Pratt & Whitney
Aircraft engines. Lockheed F-104 Starfighter is in the
foereground and behind it, clockwise, are Nerth Ameri-
can F-100 Super S5abre, Convair F-102 Dart, McDon-
nell F-101 Voedoo, aond Republic F-105 Thunderchief.

Past and FPresent

Shipboard Curtiss torpedo bomber was one of

Speady Bepublic P-47H hod PAWA engine,
the early planes with retrocteble londing gear.

did bomber escort, grnund-ulﬂr:l work.

Maorth American P-51 Mustang was one of the
natian’'s tep fighter aircraft in Werld War Il

Lockhesd P-38 Lightning wos twin-engined
fightor, corried machine guns and canmon.

] b e B riak
Gull-winged Chanca Vought Corsair fought
in twe waors, wrough! havee on enemiss,

Jet-engine-powerad Morth American F-85F Sabre
was mosl active fightar in tho Korcan conflict.
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COMMERCIAIL, A VIATIOIN

Ford Trimotor

Giant Douglas DC-B commercial jet airliner dwarfs earlier Douglos transports.
Left to right behind DC-8 are the DC-3, DC-4, C-118 (DC-6 type), and the DC-7. Boeing 247

Martin 4-0-4 Convair 340 Boeing Stratocruiser




Lockhoed 749 Douglos DC-8

Lockheed Electra Convair BBO

Bosing 707

Lockheed JetStar




Flights NEW DIMEINSIOIN

Rockets and missiles bave become important-in man's con-
quest of Space Spme are fiready -l|'l'l':-.rll.':.'.| WL PHES.
.i.:',l Ly el Il I'I' I,, |'l'|||'l| '.I TR E:II'III =2 et 8 11§ /T, AN I |!Ii'i|'
speeds range up to 25,000 milex an hoor. Powsrful et
and rocket engines have propelled some mizailez more
than 9000 miles from thelr lnunehing sites. On Januosrs
31, 1958, n rockel horled the first United States satellite
nto orhit around the world, about four months after Rus-
gig put its first Spuinik aloft, Soccesaful launchings of
-I|_'|-'|' _-:_'l I.i::\."\- |||--I ll|| |r Iliul\.l' | | |”|:'-'-'F'II i|| l‘" -II alp ] |||'.'||':"\-.

A rocket or missile will reach itz tarpet oniy by mesns

of am aceurate guidsncee svstem. Active 1n this work and 1n
the eleetronic and guidanee syatems of supersonice aiveraft
and marine vessels is United Adreraft’s Norden division,
A ploneer inaviation electronics. Its famous bombaights of
World War I1 proved 1o be the backbone of atrategic bhomlb
ing. The divizinn i still active in the design and develog

ment of bombaights, bot it also dediens and builds mans
ather vital electronics deviees used by hoth manned atre-
craft and missiles,

Morthrop Snark

1

Mizssiles have azsumed o major importance in the rapidls
expaniding technology of flight, For many years, however,
powerfu]l manned aircraft will continue to ocoupy & vital

position in the nation'z defenze

Chance Vought Regulus Bell Roscal Martin Titan



Lockheed Agena Satellite

Douglas Ther

Martin Pershing

Jupiter

Mﬂrﬁn ‘.‘-“nguﬂ ”:l

Convair Atlos
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T-34 Turboprep

R-2800 Piston

THE POWERPILANTS

The heart of the alrplane and missile i the powerplant. Aircraft will travel
faster, higher, and greater distances only with still more powerful engines.

From its beginning, United Aireraft’'s PPratt & Whitney Aircraft division
bus steadily been o leading designer and bBudlder of airerdaft engines, and its
pregont getivities extend into missile propulsion. Its original Wasp, designed
in 1925, was the first of the famous line of radial, aircooled engines which
{ollowed, Today, pizton, propeller-turbine, and pure jel engines In a varety
of =izges and power ranges are coming off the peaembly linea, Most powerful
of them all is the J-58%, the latest in the company's series of turbojets. It 1s
111 the :II'I_[]I;'HI-||-|||'.|||_L'-1_I|:':|-:'| Elnas - mnid 1 ||-.'-.-u|;|-!"|'|1_'lJ for 4.,'.!'1||i1||1-:-\. which will travel
severnl times the speed of sound at very high altitudes,

A niow peddition to the jet engine family is the turbofan version of the J-57
turbojet. The engime, which is designated the JT-HD, develops up to 18,000
pounds of thrust, employing the forward fan principle

Pratt & Whitney Aircraft's development of the XLR-115, the nation’s first
liquid-hyvdrogen rocket engine, opened the way for a new generation of space
power. Cluaters of these engines, producing more than 15,000 pounds of thrust

euch, will power stages of the Usntaur smd Saturn space vehieles,

PT-& Turboprop/Turboshah JT-12 Turbojet

452 Turbejet



J-57 Turbojet
with Afterburner

J-58 Turbojet with Afterburner

XLR-115 lLiquid-Hydrogen Engine

21



22

The

Thi I wneller has ey vl g o I"!'I'I:li'

COEN] R 13

Range of

DIE-THBEE Wi f
ipEed mechamiam that has been an in
portant Tactor in the many records et by
b LAy Ll cinl alreraft Tor =afely
sl nnd distance performanc
The mdvent the turbaet
: engines has reduced 1he

il coEmmie

ramiiet, amd
demand for

st b

propellers, pirticulurly for dcombal aiveraft,
LL "Il H Y R FERRY CREE |8 I.'l' 'I'I"'-'."'I -I.II'-."
cantinn redjiitPement, howaever, Tl

nnid Jarge alr frelphters gmd
rel by plston
turhine snpEines desim
fisre the :.|..|.|-|!.-;'-. T H
has plonecred the
paad o el
nowledmes and skills 1t has
nre

lbrht il
LransEpat: TR CTITINeS O
1 ped  specificall
amilton Standard
advanees in atveraft far
clopment  for 40 years. Specia
Fatherad now
e in many phases of
advanced fitght. including highs-epeed en

ronmental avsiems, ;..':'..--':Il'lii'll.' and rocked
fuel controlz, jet engine astarters and hy-

for the dezign of mis-

dranlii pumps, wmil
giles i [

Most widely used propeller of
Warld War 1L

Propeller

Developments

L

: |
——
s
oy

&
|
i

Early planes used wooden, fixed-
pitch props.

Two-bloded, odjustable propeller
of the 1920s,

Modern transports use reversible-
pitch props.

Turbeprop uses wider, sgquare-tipped

blades



Some GREAT FLIGHTS

Dec. 17, 1903 Orville and Wilbur Wright
make first powered flight at Kitty Hawk, N. C.
July 25, 1909 — Louis Bleriot flies seross the
English Channel to Great Britain.

May 31, 1919 — Navy NC-4 flying boat spans
the Atlantic Ocean.

Sept. 4, 1922 — Lieut, James Doolittle races the
sun, crossing the United States in 2214 hours.

Sept. 28, 1924 — Four Douglas Army planes
make 26,000-mile, round-the-world flight in 175
days.

Moy ¥, 1926 — Admiral Richard E, Byrd flies
pver the North Pole in Fokker trimotored mono-
plane,

Moy 21, 1927 — Charles A. Lindbergh flies
single-engined plane noenstop New York-Paris
in 33 hours.

Moy 31, 1928 gir Charlez Kingsford-Smith
flieg Pacifle from CalifTornia te Brisbane, Aus-
tralia.

Sept. 24, 1929 — Doolittle, using instruments,
makes first “blind™ flight in hooded cockpit.

Mow., 28, 1929 — Admiral Byrd flies over the
South Pole in Ford trimotored monoplane.

July 1, 1931 — Wiley Poat and Harold Gatty
make 15,000-mile globe-girdling flight in "Win-
nio Mae,"

May 20, 1932 — Amelia Earhart becomes first
woman to fly Atlantic alone. She sets Los Angeles-
New York nonstop record three months later,

July 14, 1938 — Howard Hughes circles globe
in Igl'\rEH and one-half days in twin-engined Lock-
heed.

Apr. 15, 1941 — Ipor Sikorsky makes first offi-
clally recorded Western Hemisphere helicopter
fight.

Apr. 18, 1941 — Sixteen B-2i bombers leave
deck of earrier “Hornet" to bomb principal cities
in Japan.

Oct. 1, 1942 — First American jet plane, Hell
Aircomet, flies at Muree Dry Lake, California.

Oct. 14, 1947 — USAF Maj. Charles “Chuck"
Yeager in Bell X-1 becomes first pilot in the
world to exceed gpeed of sound.

June 26, 1948 — DBerlin Alrlift begins, Owver
L200000 tops of food and supplies carried to
beleaguered city in monthz of round-the-clock
operation.

Mar. 2, 1949 — Hoeing B-50 bomber, “Lucky
Lady 11" with four air refuelings, makes non-
stop, round-the-world flight in 94 hours.

dune 11, 1951 — William “Bill" Bridgeman in
rocket-powered Douglazs Skyrocket sets altitude-
spead record, travels 1,238 m.p.h. reaching 79,494
feat.

Auvg. 1, 1952 — Two Sikorasky 5-55 helicopters
cross the Atlantic from Westover Field, Mnss.,
to Seotland.

Dec, 12, 1953 — DNaj. Charles Yeaper, USAF
pilot, estublishea new world speed record of more
than 1,650 m.p.h. in rocket-powered Bell X-1A.
Avg. 21, 1954 — New altitude record of 90,000
feet set in rocket-powered Bell X-1A by Maj.
Arthur Murray, USAF.

Avg. 20, 1955 North American P-1000 sets
the first supersonic world specd record of 822,135
m.p.h.

July 23; 1956 — HRocket-powered Bell X-2 sets
new speed record of 1,200 m.p.h., flown by Lt. Col,
Frank K, Everest, USAF,

Jan. 18, 1957 — Three B-52 jet bombers land in
California, culminating the first nonstop jet flight
around the world. The 24,325-mile flight was ac-
complished in 45 hrs. 20 mins.

July 18, 1957 — Chance Vought FEU-1 Crusader,
piloted by Maj. Jobhn Glenn, Jr., USMC, sets new
coast-to-coast record, flying from Californin to
New York in 3 hra, 23 mins.

Oct. 4, 1957 — Russia launches first earth aatel-
lite (Sputnik}.

Oct, 22, 1957 — The Jupiter, Army's interme-
diate balliztic missile, lies its preseribed course
and lands in pre-selected target area.

Mov. 13, 1957 — Boeing KC-135 jet transport-
tanker, powered by four P&WA J-bTs, piloted by
Gen. Curtis LeMay, sets new distence nonstop

in History

record, fiving 6,360 miles from Westover ATE,
Massachusetts; to Duenos Alres; the return trip
gotz new speed record, Buenoa Aires - Washing-
ton, D. C,, over 5,200 miles, in 11 hrs, 5 mins.

Mow. 27, 1957 — Alr Foree MeDonnel]l Voosdoo
jeta shatter three tran=continental apeed records:
Loa Angele2 to New York and back, 6 hre. 42
mins. 6 secs. : cast-west, 3 hrs. 34 mins, % secs.:
west-east, § hrs. & mins. 39,2 secs.

Dec. 12, 1957 — McDonnell ¥F-101A, piloted by
Maj. Adrian Drew, UBAF, captures world =pecd
record for Air Foree by flyving 1,207.6 m.p.h.

Jon., 31, 1958 — Tarst I_]:ul:ed States satellite
{ Explorer [) ia hurled into orbit arcund the
enrth by Army's Jupiter-C rocket.

Mar. 17, 1958 — Navy's Vanpuard missile fires
gecond United States satellite (Explover 111 into
orbit,

Mar. 26, 1958 — Explorer 111, third United
States sabellite, is lnunched into orbit by Army’s
Jupiter-C rocket,

May 8, 1958 — An Air lForce Lockheed F-104,
lown by Maj. Howard C. Johnson, elimbs to o
record altitude of 91,249 feet.

Moy 16, 1958 — Air Forece F-104 seta world
speed record of 1,404.19 m.p.h.

June 26, 1958 — A KOC-1356 flies from New York
to London, England, in & hra. 27 mins, 37 secs,
On June 29, same aireraft flies from Lendon to
New York inm b hrs. 81 mins. 248 sees. New
records between the points were set by each
flight.

Sept. 12, 1958 — Gen, Cortis LeMay flies a
KC-135 jet tanker from Yokota Air Base in Japan
to Wasghington, DG, in 12 hrs. 37 mins, for a
new unofficial record between the two points,

Doc. 11, 1959 — An Air Force RHepublic F-105
flown by Brig. Gen. Joseph H, Moore sets 100-
kilometer, cloged eireuit speed record, flyving at
1,216.48 m.p.h.

Dec. 14, 1959 — An Air Foree Convair F-106
flown by Maj. Joseph W. Rogers makes record-
breaking flight at 1,5625.95 m.p.h. over straight-
AWAY COouTze,
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The VERSATIL.LE HEI.JCOPTER

The helicopter is the world’s most versatile vehicle. 11 tlies
straight up, down, backward, forward, or sideways and, most
important, it can hover — that is, stay motionless in the air,
It has brought new dimensions to air travel and is equally at
home in densely populated areas, in the wilderness, over land
and over séa, ag it serves in an ever-growing variely of com-
mercial and military activities,

The helicopter made its first sucecessful flight in this coun-
try September 14, 1939, when lgor 1. Sikorsky first flew his
VE-300). That original machine had verv little payload and a
top apeed of only 50 miles an hour. However, it showed a range
of performance unprecedented in the history of aviation, Rapid
advances followed until, in 1956, the twin-engined Sikorsky
=26, which can carry pavloads in exeess of D000 pounds, set
a world speed record of 162 miles an hour.

As performance increased, the helicopter began to 2erve in
stiich commercial uses as agrieulture, power line patrol, geo-
phygical surveys, mapping, scheduled mail and passenger
transport, and as an execulive aireraft. Its rescue flights in
flocds and disaster became the helicopter's trademark. As a
construction tool, the helicopter has airlifted transmission
line towers and power line poles, installing them from the air
N mountainous areag almost inaccessible by other means. It
has even poured readyv-mixed concrete from the air. These
and other construction jobs have been completed in days rather
than the monthz that would have been reguired by eonven-
tional menns,

At the same time, the helicopter's military usefulness has
grown, 1t received its fArst full-seale demonstration with the
Marines in Korea, Fitted with external slingz and cargo nets,
the Sikorsky 5-556 opened up a whole pew concept of battle-
field transportation, carrving food, water, medicine, Tuel, and
ammunition mmto places that no other vehicle could reach.

Today, helicopters are uged by the military services for sub-
marine hunting, and for carrving rockets, rocket-launchers,
howitzers, trucks;, jeeps; and bridge sections, as well as Tor

routine troop and cargo transportation. Even newer applica-
tions are being developed, including helicopter “'sky cavalry”
in which low-flving helicopters fire their own rockets and ma-
chine guns.

The introduction of sas-turbine power, all-weather instru-
mentation, amphibious fuselages, and specially designed flying
eraneg will greatly increase the helicopter's usefulness in t b
vears to come. Since its inception, the helicopter has been the
only flving machine to achieve a practical vertical-lift eapability.

Sikorsky W5-300 iright), the first successful helicopter flown in the Wastern
Hemisphere, and the Sikersky R-4, the world's first production helicopter,
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Mew turbine-powered Sikorsky 5-62 is first omphibious helicopter sver bulli with
flying boal-type hull suitable for eperating from water, land, ice, snow, or swomp.

Halicopters such os this Sikorsky 5-58 om in regular commercial service

ond aore pioneering fhis newest odvaonece in public tronsportation.

The HE5-2 is the Mavy's first all-weother helicopter and its lotest anti-submarine
weaapons system. The turbocopter is powered by iwin gos-turbine engines.

The sleek 25-possenger Sikorsky 5-81 commercial turbocopter, copoble of speeds In
excess of 150 miles on hour, is on dll-weather vehicle with o fiying boot hull.
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Designed for extreme flexibility, this Sikorsky 5-60 Skycrane hos both cargo and passenger-carrying capabilities.
Future Skycranes will be powered by gas-turbine engines and have lifting capacities ranging from eight to forty tons.

Primpet in fhe Unifted Sinies of Americo



