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Straight Up and Away

Dart-like aircraft, triangular wings, circular platforms
that take off without runways, and then fly like conventional
aircraft, are among fascinating aircraft now being developed.

See Front Cover

» A SLEEK AIRCRAFT roars vertically
upward from a small area marked by the
plane’s shadow a scant fraction of a sec-
ond ago.

It hovers momentarily. Then it streaks
out of sight, soon approaching a shattering
speed nearly that of sound.

The aircraft returns, hovers and drops
lightly on the exact spot it left a few
minutes before.

This is not in the far future. It is hap-
pening now. The aircraft belongs to an
unusual group of airborne vehicles now
undergoing close scrutiny by the armed
services for military use. All have the fol-
lowing in common: vertical take off and
landing (VTOL) and an ability to fly like
conventional aircraft.

The idea is not new. Helicopters, a prime
example of VTOL, have been with us for
some time. Even in the late 1400’s, an un-
known aerodynamicist named Leonardo da
Vinci designed a corkscrew-shaped aircraft
that was supposed to spiral straight up into
the sky. He never did finish it.

The first VTOL aircraft—the helicopter—
has many disadvantages. Helicopters are
highly inefficient while flying forward, ex-

pensive and have a limited range, payload
and speed.

VTOL enthusiasts (of the non-helicopter
group) believe their unusual craft combines
the vertical attributes of the helicopter with
the speed and range of conventional air-
craft. Military men envision VTOL fighter,
reconnaissance and transport craft that can
speedily fan out from widely separated run-
wayless “airfields” about the size of the
aircraft. Troops and supplies could be
quickly shuttled from one battlefront to
another, fighter planes could fly up from
unlikely places and attack the enemy, while
reconnaissance  VTOL planes maintained
close liaison with troops in the forward
battle area.

The military does not have a monopoly
on VTOL crystal-ball gazing. As suburbia
continues sprawling into the surrounding
countryside and as large jets require larger
runways, today’s cross-country traveler finds
himself spending more time getting to and
from airports than in actual air travel. Com-
mercial airlines picture VTOLs as ideal inter-
urban carriers that would shorten such
travel time.

VTOLSs come in all shapes and sizes. One
looks like a dart, another like a spider.
Still another resembles a manhole cover

General Electric
LIFT-FAN PROPULSION—Tbe six-foot-diameter lift fans mounted in the

wings of this full-scale VIOL model airplane are shown with doors open in
take-off position. The lift fans, developed by the General Electric Company

for the U.S. Army, are powered by turbojet engines mounted inside the
fuselage. The model tests are being conducted by NASA,
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suspended in air. The methods of achieving
vertical take off and landing are just as
varied.

In order to lift off vertically, a huge
amount of downward flowing air, or thrust,
is needed. Engines or wings that swivel 90
degrees, thrust-deflecting fans in wings and
fuselage or at the wing tips, and huge wing
flaps are some of the methods used. One
company simply uses an overhead helicopter
rotor to get up and down and regular turbo-
prop engines for horizontal flight.

The artist’s concept seen on this week’s
front cover shows how the XC-142, being
designed for the Army, Navy and Air Force
by Ling-Temco-Vought, might look as it
takes off vertically, later to fly horizontally
in the usual manner.

New Interest in VIOLs

In the past, VTOLs (except helicopters)
were confined mostly to the drawing board,
test models, or at best an experimental plane.
Within the past year, the Defense Depart-
ment in quick succession awarded a $70
million contract for a tri-service VTOL
transport and announced it will spend
nearly $35 million in developing a British-
made VTOL fighter plane. More contracts
are expected to follow soon.

This new interest has given U.S. manu-
facturers a new outlook on their poorly
funded VTOL projects.

The scientific and engineering know-how
of three aircraft companies will be combined
to develop a transport plane designed for
all the armed forces.

Four turboprop engines will be mounted
on a tilting wing that is turned upright so
that the propellers will serve as rotors and
then shifted to horizontal position for for-
ward flight. The transport is designed to
carry four tons of payload.

Another VTOL being tested full-scale in
a wind tunnel by the National Aeronautics
and Space Administration has powerful lift-
fans six feet in diameter mounted in the
wings. The version was developed by the
General Electric Company for the U.S.
Army.

The life-fan propulsion system is designed
to provide this type of aircraft with the
maneuverability of a helicopter and level
jet-speed flight of about 600 miles an hour.
The lift fans are powered by two GE turbo-
jet engines mounted inside the fuselage.

A British fighter plane, the Hawker
P-1127, has an advanced turbofan engine
that uses four swivelling nozzles to divert
the thrust downward for lift off and to the
rear for conventional flight.

West Germany and Britain are sharing
equally in the development cost of the
Hawker, a cooperative effort that is becom-
ing more common among NATO nations.
General Lauris Norstad, NATO’s Supreme
Commander, has been stressing for many
years the need for a fighter plane that can
operate independently of large airfields,
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which would be among the first targets of
enemy missiles in war.

The United States, meanwhile, is moving
ahead with other VTOL projects. The Army
is developing two surveillance planes.

One, a General Electric-Ryan Aeronauti-
cal Company project, uses six-foot fans
tucked within each wing for its vertical
lift. The thrust is diverted to the fans from
two jet engines. The other project, Lock-
heed Hummingbird, utilizes a series of
valves and turbojet engines to greatly in-
crease vertical lift with no additional fuel
consumption.

The preliminary trials of the Humming-
bird are scheduled to be completed the end
of November.

All these planes figure in some way in
U.S. military plans. However, neither the
U.S. Air Force nor the Navy now has a
VTOL fighter under development.

It would be unrealistic to state that there
are no barriers to a system of VTOLs for
military and commercial purposes. In the
past, the meager funds spread over a wide
variety of experimental VTOL projects
hampered progress in the field.

High fuel consumption required by the
propulsion system—the gas turbine—that
made VTOLs possible, the vision-cutting
and engine<logging dust storms raised by
VTOLSs blasting off, and increased compe-
tition from unproved helicopter models and
the “short take off and landing” aircraft are
disadvantages pointed out by critics.

However, as one Federal Aviation Agency
official stated, the two greatest problems
facing U.S. transportation today are com-
muter travel and the short-trip travel, de-
fined as up to 400 miles. More and more
cars clog the nation’s roads, with no relief
in sight.

A system is needed that is reasonably
cheap, convenient and flexible, avoids
jammed highways, yet is readily accessible
to the traveler when he wants it, the official
stated. The VTOLs would closely fit that
description.
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ARCHAEOLOGY
New Dating Method For
Million-Year-Old Fossils

» A NEW RADIOACTIVE dating method
promises to close one of the major remain-
ing gaps in methods of fixing dates on the
geological and archaeological time scales.

The new procedure, based on radioactive
inequality in nature between uranium-234
and its parent U-238, was originated by
David Turber of Columbia’s Lamont Geo-
logical Observatory at Palisades, N.Y. The
research is described in the Journal of Geo-
physical Research, Nov. 1962.

Uranium-234 is an isotope of uranium
formed by the radioactive decay of U-238.
The “disequilibrium” between the two iso-
topes possibly can be employed to date
sedimentary material—which often contains
fossils—as old as 1 million to 1.5 million
years. Previous methods available could only
date material accurately back 20,000 years
to the last ice age.
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EASY
WAY
TO
KNOW
THE
STARS

STARS f* the
SPACE_AGE

A modern map of the whole sky >
showing all the important stars
as they appear today : : : : X

A NEW AND VERY DIFFERENT MAP makes
the stars as clear and easy to find as cities on
a map of the world. It is used like a world
map. But its special design, trademarked
CYLINDER-SKY, makes possible several great
improvements in sky mapping:

o IT CAN BE USED ALL YEAR. A simple scale
shows the visible sky for any date and hour,
on this perpetual map of the whole sky.

® IT IS A TRUE PICTURE. Ordinary maps
(North Pole projection) are seriously distorted
in the low latitudes where the stars are most
numerous. The new map is based on a Navy
projection, exact enough for navigators. It
makes the star patterns realistic and easy to
recognize in the sky.

e TWO POLAR MAPS ARE ADDED. They are
geared to the main map, and give the best
possible picture of the polar areas of the sky.

® CONSTELLATIONS ARE MODERNIZED,
where needed for easy recognition. Ancient
Libra, Taurus, and all others are shown as
they look TODAY.

® EACH STAR IS RATED FOR BRIGHTNESS by
exact units, like watts on a light bulb. This
replaces the old ““magnitude’ system, which
required bulky, unrealistic symbols for stars.

APPROVED FOR SALE AT THE
HAYDEN PLANETARIUM, NEW YORK
Designed by the author of “Navigation With-
out Numbers.” A full but easy text will make
you feel completely at home with the sky.
STARS FOR THE SPACE AGE is a wall-size
map 23 x 28 inches, printed on smooth, heavy
Bristol. Colors are bronze blue on buff. A beau-
tiful Christmas gift! It's mailed promptly in a
sturdy tube, postpaid, for only $2.95.
THE QUADRANT PRESS
Box 43, Cathedral Station, New York 25, N. Y.
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XMAS AROUND THE CORNER!
% GIVE “SEVEN RULES", o guide to self-

§ improvement.
ﬁ Beautifully bound  Author: A. W. Robertson

Price $2.10 postpaid §
GLOXINIA PRESS Caamintonn, Pa. %

KITS: $24.50

(postpaid)

Can be assembled with phers
and screw driver. Height:

17”. Diameter: 7”. Current:
1.5 to 2.5 microamps. Hu-
90% rel. hum. Construc-

midity range:
tion: Alumin. & u.nbreakable plastic. Fully
assembled: $39.

500,000 VOI.T KITS:

837 50 gostpald)—also easily assembled.
high. Diameter: 14”. Current:

12 m:croamps Humidity range: to 85 %

rel. hum. Warranty on all zenerators

A book with experiments Y

“EXPERIMENE‘S IN ELECTROSTA’I‘ICS ;

FOR 'I'I-IE CLASSROOM

e St. Louis Motors _ e Student Cell e In-
clined Plane e Dissectable I.eyden Jars
e Vacuum equipment, gauges and a complete
line of low I:I.J riced scientific _equipment.
Senldm for FREE CATALOG; enclose 10¢ for
mail

MORRIS anda LEE |

Dept. SNL-12A, 294 Elm St., Buffalo 3, N.Y.

UNITRON
ASTRONOMICAL TELESCOPES

OBSERVER'S

FREE

GUIDE

With artificial satellites already launched and
space travel almost a reality, astronomy has
become today's fastest growing hobby.
Exploring the skies with a telescope is a
relaxing diversion for father and son alike.
UNITRON’s handbook contains full-page
illustrated articles on astronomy, observing,
telescopes and accessories. It is of interest

to both beginners and advanced amateurs.
CONTENTS INCLUDE:

Observing the sun, moon, planets and wonders of the sky e
Constellation map « Hints for observers  Glossary of telescope
terms « How to choose a telescope » Astrophotography

UNITRON

INSTRUMENT COMPANY « TELESCOPE SALES DIV.
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS.

Please rush to me, FREE of charge,
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