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WHAT ARE THE DIFFERENT KINDS
OF ROCKET FUELS?

HE only engine capable of operat-

ing in airless space is the rocket
which needs no outside air for combus-
tion. In place of atmosphere, the rocket
must have an oxidizer to make the fuel
burn — usually liquid oxygen, which
must be kept at 272 degrees below zero,
F., and must be handled carefully.

Rockets burning solid fuels demand

less care, but the fuel combustion is
more difficult to control.

The first rocket engines had moder-
ate thrust — the one in the X-1 deliv-
ered 6,000 pounds — but the U. S. is
now building engines with a thrust of
over a million pounds. This is the stu-
pendous force needed to put man into
space and onto a celestial planet.
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LIQUID FUEL

Specific Thrysi: 244,

The liguid fuel flow is eosy lo
control, The rocket design is
complicoted, and mechonical
foilures ora opt lo ocour,
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SOLID FUEL

Specific Thrusi: Abave 250,
Solid fuel is easily stored and
handled, bul fuel combustian is
hard ta contral,

EXOTIC FUEL

Specific Thrust: 373.
Ezotic fuel gives the rocke?
greater speed and larger load-
carrying copacity, but 15 difficull
fo store and handle.

METAL FUEL

Specific Thrust: 323

It is eosily mode ond stored,
bul metal fuel is opt to clog
pipelines. |t is sise hard to k=sp
aluminum in suspension.



HOW DOES THE MODERN ARMY USE ROCKETS?

O BE ready for battle under atomic

war conditions, the modern army
must have massive striking firepower
that can be moved to the threatened
areas with great rapidity.

The U. S. Army has developed a
whole family of solid-fueled rockets
mounted on mobile-launchers which
have taken the place and exceeded the
firepower of conventional artillery.
Their range varies from rockets which
can stop a tank at 2,000 yards, to 27-
foot missiles that, guided by radio, can
blast a target twenty miles away with a
1500-pound warhead. Because of the
solid fuel, Army rocket missiles are
more nearly trouble-free than those us-
ing liquid propellant and are easier for
the crews to handle.

LACROSSE = Mounted on a mobile-
launcher, the Lacrosse can hit and
destroy enemy strong points up to
20 miles away. It is a solid-propel-
lant missile easily handled by in-
fantrymen, and can be guided
accurately to its target by radio.

DART « This small but effective
anti-tank rocket, with a range of
over 2,000 yards, is used by infan-
try and armored combat units.



The change-over from the early days
of horse-drawn guns used in World
War I to the mechanized artillery of
World War 1I is now being carried for-
ward by the re-equipment of our mod-
ern armies with rocket missiles.

Not only are the short-range missiles
more accurate and much more destruc-
tive, but rocket propulsion has extended
the range of weapons far beyond that
reached by old-time cannon.

LITTLE JOHN -
Little John is a
12-foot Army
missile fired from
a small mobile
launcher, [t can
be guided 20
miles to a target, ::...

HOMNEST JOHN = Honest John is a
3-ton, 27-foot, solid-propellant mis-
sile with a range of about 30 miles.
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WERE MANY ROCKETS FIRED IN WORLD WAR I1?

LTHOUGH the Germans had built
and fired huge rocket missiles into
England, they spent little time or effort
on smaller artillery-type rockets.
However, the Russians, invaded by

Germany and desperate for increased
firepower, perfected several effective
types of rocket batteries. They were al-
most the only nation fighting in World
War II to use rockets on land.

The United States Navy was also
quick to test the value of rockets and
first used them in the invasion of North
Africa in 1942 to give support to land-
ing craft storming the beaches.

Later, in the island battles of the
Pacific, when U. S. Marines had gone
ashore and the big guns and the air
bombing had ceased, it was the rockets
that gave support to the land forces.




IS THE ROCKET MISSILE REPLACING ARTILLERY?
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EFENSE against low-

flying planes has been
stepped up by the Army’s
HAWK, a quick-firing,
solid-propellant missile.
It can be fired easily any-
where in the field from a
mobile launcher or from
small aircraft and helicop-
ters. A sister weapon to the
high-altitude Nike HER-
CULES, it is controlled
and directed by special
low-altitude radar which
can respond instantly to
the swiftest enemy plane’s
attempts to escape.



ARE ROCKETS SUPERIOR TO GUNS
AS ANTIAIRCRAFT WEAPONS?

INGING all the important U, S. gov-

ernmental and industrial centers

are batteries of Nike HERCULES mis-

siles which have taken the place of con-
ventional antiaircraft artillery.

Kept in underground concrete pits
until the moment of firing, their mechan-
ical launchers point them into the sky
and within a matter of seconds the two-
stage rocket, with an atomic warhead,
can speed aloft at 2,200 mph.

The first stage of the missile — a
solid-propellant booster — thrusts the
HERCULES through its first seconds
of vertical flight and then drops away
as the second stage turns and heads for
the target.

The elaborate control equipment
within its second stage consists of radar,
an electronic computer, and directional
guidance systems — much more com-
plex than any artillery shell — which
take into account the speed and course
of an enemy aircraft and intercept it at
distances up to 75 miles away.

A Nike HERCULES stands
ready for firing.
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ARE ROCKETS USED TO DRIVE TARGET DRONES?

ITH the speeds of fighter and

bomber aircraft increasing every
year and the altitude at which they fly
increasing, the fighter pilot’s need to
perfect his air-to-air aim also increases.
To fulfill this need, unmanned target
drones have been perfected — small
replicas of full-scale planes which can
reach the same altitudes and speeds.

Some are guided and put through their
paces by radio-control from a mother
plane.

These drones — unless they are hit
during practice — are recoverable by
parachute. One type — the FIREBEE,
is driven by a small jet engine after it
has been boosted to top speed by a
rocket.

This rocket-powered drone is used for target practice.
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"THE XKD4R Navy drone is wholly
rocket-powered. The body and wings
are made of molded plastic, and it can
be launched from a fighter aircraft.
It flies itself, under the mechanical

direction of a flight-control package put
in place in the fuselage before leaving
the ground.

It can duplicate any of the flying
characteristics of a full-size plane.















































































































