AERONAUTICS

STOL aircraft for the late 1970’s

by Everly Driscoll

There is little argument that the
nation’s transportation systems re-
semble a labyrinthian jungle. The prob-
lem is overwhelming. It involves sys-
tems that developed independently of
each other and that are seemingly un-
able to accommodate new technology
without major upheavals in cost and
service. Supplanting old systems with
new ones appears to be equally dif-
ficult, involving long lead times and
conflicts between local and national
factions.

One of the greatest transportation
needs is for an effective short-distance
(up to 500 miles) travel service. Al-
though the air transportation system
has proven an ideal mode for long-
distance travel, it has been costly,
cumbersome and ineffective in meeting
the daily needs of the millions of
short-distant travelers. For this, says
the Civil Aeronautics Board, after a
two-year study of the present situation
in the populated Northeast corridor, a
properly implemented Short Take-Off
and Landing (sToL) system is needed.
Ten billion short-haul passenger miles
were flown in the nation during 1970
alone. “We estimate,” says Dr. George
Low, Acting Administrator for the
National Aeronautics and Space Ad-
ministration, “that the market for
short-haul transportation will approach
40 billion passenger miles by 1980
and may well be between 100 billion
and 300 billion passenger miles by
1995.”

In addition, increasing demands that
large airports be built away from
heavily populated areas necessitate an
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efficient city-to-airport air service.
Pressures from the public to do some-
thing about door-to-door travel time
are another factor.

The market seems wide open. In
light of this, one might ask why private
industry has not capitalized on the
need. The reasons are legion. They
include both operating problems such
as air traffic control systems and the
aircraft development itself. In recent
Congressional testimony, Roy P. Jack-
son, Associate Administrator for Ad-
vanced Research and Technology at
NAsA, explained the lack of sToL prog-
ress as the result of a “cycle of inac-
tion.” Providing the aircraft itself—
one that can take off and land in a
small area, quietly, economically, and
in all kinds of weather—is one ele-
ment. The nature of the service, how-
ever, requires many small, convenient
airports. “Aircraft manufacturers are
reluctant to assume the risk of devel-
oping the special type of transport
needed for short-haul use without air
carrier orders and some assurance of
Government certifications,” says Jack-
son. And “air carriers are reluctant to
place orders for aircraft without some
assurance of routes, suitable airports
and a suitable air traffic control sys-
tem.” And finally, “local communities
are reluctant to provide new airports
or allow the use of existing ones be-
cause of the anticipated noise and
pollution or because the advantages
of the service are not apparent,” he
concludes.

This particular cycle is relatively
new. The increasingly divergent paths
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NASA is requesting $15 mil-
lion in the 1972 budget for
research and development of
two experimental short-haul
transports

of military and civilian aircraft needs
in recent years have left the aviation
industry with much of the research
and development work that used to
be a spin-off from military aircraft
development.

It is this void that has led some
Congressmen to urge that NAasA expand
its aeronautical research into more di-
rect applications. Thus NAsa is pro-
posing in its 1972 budget requests $15
million for initial steps in a joint Gov-
ernment-industry program for research
and development of a sTOL system
(SN: 11/28/70, p. 413).

The system development is a joint
NAsA-Department of Transportation
venture with NAsA assuming the re-
sponsibility for the aircraft develop-
ment. The poT’s over-all responsibil-
ity is to organize an air system that
can accommodate such a craft. Ac-
cording to Congressional testimony,
much of the necessary wind tunnel
testing, quiet engine, pollution and
noise abatement research has already
been done at NAsA research centers as
a natural function of the agency’s
charter.

The new program, however, pro-
poses to go one step further: Nasa
will go to industry with the require-
ments for the vehicle and award the
contracts for building of two research
craft. When NAsA announces the op-
portunity for contract competition, says
one NasA official, “there will be open
the opportunity for cost-sharing by the
contract industry itself.” If the aero-
space industry is not willing to assume
some of the cost, Nasa will pay for it
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all—a tab estimated to be $100 million
over four years.

The two planes would not be pro-
totypes—models of aircraft to be re-
produced on the assembly line—but
rather experimental aircraft to study
flight dynamics and other technological
problems.

A few months ago the sToL pro-
gram looked quite different. At that
time NAsA was going to seek funds to
develop and test fly an experimental
craft at its own Flight Research Cen-
ter at Edwards, Calif. This plan was
dropped in favor of a second ap-
proach, which was to go to industry
with a proposal for cost-sharing. This
second plan would have involved a
joint venture by the aerospace indus-
tries: Industry would pool its funds;
Nasa would add its funds to the effort.
Any company could participate; after
the test flights, the resulting research
and development data would then be
made available to all aircraft indus-
tries. But as a result of a meeting of
aerospace industry representatives that
ended April 2, this approach was can-
celed. Industry was not interested in
the joint venture. But the companies
did express interest in contract com-
petition. The companies awarded con-
tracts would help share the costs.

The plane that NAsa envisions would
be “a comfortable plane,” says Gerald
G. Kayten, acting director of the sToL
technology office at w~Nasa. It would
be about the size of a DC-9, carrying
about 100 passengers or more. But
that is where any similarity to conven-
tional air transports ends.

The plane could take off and land
at a much steeper angle than conven-
tional craft—7.5 degrees, compared
with the 3-degree landing approach of
conventional craft. Since the plane
would fly higher over most commu-
nities, much of the landing and take-off
noise would be reduced. Its engine
would be equipped with acoustical
devices, fans and techniques now being
tested by NAsA’s Lewis Research Center
at Cleveland. The goal is to reduce
the ground noise level of a craft at
500 feet altitude from the current
sideline noise of a Boeing 727 of 119
decibels to 92 or 95 decibels. Another
noise abatement method is to follow
a curved ground track like a river,
a method now not widely used because
of the restrictions of the instrument
landing systems (ILS).

In addition to being quieter, the
turbofan engine would be designed to
be less polluting. It would operate on
a leaner mixture (more air) of fuel,
which results in a more efficient com-
bustion rate.

The stoL could land in one-fourth
the space required by conventional
transports (2,000 feet compared with
7,000 or 8,000 feet). This would al-
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low it to land at 90 percent of the
nation’s airports. (Current transports,
says Kayten, can use only about 10
percent of the same airports. Of course
the economics of service to small out-
of-the-way airports would still be a
limiting factor.) This shorter runway
area would also reduce the area affected
by noise from 10,000 acres for the 727
to 180 acres for the sToL.

The plane’s high lift would permit
it to pop in and out of airports, elimi-
nating costly delays on the runways.
The propulsion system and wing struc-
ture account for most of the sTOL’s
uniqueness. Wind tunnel tests on sev-
eral types of wing systems narrow the
contenders to two—the air augmentor
wing and the externally blown jet flap.

With the externally blown jet flap,
the flow of jet exhaust is deflected
downward by the flap, producing lift.
Increased air flow over the flapped sec-
tions adds lift also. In an internally
blown system, high pressure air from
the jet engine is ducted into a plenum,
or enclosed space, inside the wing.
The air from the plenum is also di-
rected over the flap, but unlike the
first system, the flow is ducted along
the entire trailing edge of the wing.
The augmentor wing is an internally
blown system in which the jet flow is
further improved by an induced sec-
ondary flow of air drawn from the
upper surface of the wing. An air
augmentor wing is currently being
fitted on a C-8A Buffalo at NasA’s
Ames Research Center at Moffett
Field, Calif. Flight tests will begin
next spring.

Although the craft is a pivotal ele-
ment, says George W. Cherry of
NASA, “problems arise from the rela-
tionship of the basic flight vehicle and
its systems to the operating environ-
ment—to the airport, to other air-
craft, to the airways, to the traveler,
to the pilot, and to the nontraveling
public. . . .” For this reason, flight
testing by NasA of the craft is regarded
as a prerequisite to shaping the entire

system. The poT and the Federal Avia-
tion Administration would set regu-
lation requirements and certification
criteria and establish flight control, nav-
igation and air traffic control ground
stations for stoL. Only then would
it be expedient for the aircraft manu-
facturers themselves to commit to
mass production a craft to serve short-
haul needs.

Other research by NaAsA, the FaA
and pot would apply to the entire air
system. A microwave scanning beam
system would be developed for landing
in place of the current 1Ls. The mi-
crowave system covers a broader angle
both vertically and horizontally, and
therefore allows a wider approach
path and angle, such as the curved,
decelerating path the stoL would fly.
NASA research on an aircraft braking
system and runway grooving (SN:
2/27/71, p. 149) would if implemented
lessen the time a plane occupies the
runway.

New avionics and flight control sys-
tems involving autopilots, computers
and displays would be needed.

NASA engineers emphasize that the
sToL craft alone cannot solve the short-
haul needs of the country. “Care
must be taken,” says Cherry, “so that
the promise of sTOL air transportation
is not compromised by applying ob-
solete concepts in the design of the
ATc [air traffic control], avionics and
ground system facilities.” The system
itself is important, “The creative use
of sToL aircraft implies that there will
be terminals other than conventional
terminals in order to make sTOL ports
as convenient as possible to the user,”
he says. In addition, short-distance
flying implies low altitude operation
via the most direct route. And the
craft’s electronic system must be com-
patible with the air traffic control sys-
tem.

The major problems in applying
technological expertise to solving the
transportation woes of the average
worker are not “state of the art”
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hangups, but rather social attitudes and
problems of acceptance.

Although the money would be for
aeronautical research on two experi-
mental planes, much like the building
and flight testing of the X-15, and not
subsidization of industry, the sToL
would still be a new plane. And coming
so soon after the great Congressional
debates on cost overruns of the C-5A,
the cost duplications in the F-14 and
F-111, and the Government involve-
ment in and defeat of the ssT, it might
be reasonable to expect some opposi-
tion to sToL. The first such signs ap-
peared this month when a letter to
Dr. Low from Sen. William Proxmire
(D-Wis.) was released to the press.
Although an aide of the Senator said
Proxmire was only “inquiring” and
“requesting information, not criti-
cizing,” the sToL initiative, the release
of the letter by the Senator’s office was
interpreted by the press in negative
terms.

“As far as this Senator is con-
cerned,” Proxmire said, ‘“Congress
must not again become involved with
some vague open-ended, potentially
very costly ‘joint undertaking’ with the
aircraft industry. If we are going to
assist development of a sToL aircraft,”
he added, “we should know precisely
what we are getting into . . . and the
limits on our involvement. From this
it seems clear the proposed NAsA pro-
gram is not likely to go unscrutinized.

Industry has made some recent
moves of its own in the stoL effort.
American Airlines this month an-
nounced the selection of McDonnell
Douglas, Grumman Aerospace, Can-
adair and de Havilland of Canada to
continue studies and negotiations for
an interim propeller-driven sToL. The
proposals submitted to American from
the companies varied, but all the pro-
posed planes would be capable of
using a 2,000-foot runway. The Grum-
man craft is a 487C transport that
would carry 90 passengers; the Mc-
Donnell Douglas, a 188F, carrying 60
to 67; the Canadair, a CL-246, carry-
ing 70; and the de Havilland, a
DHC-7, carrying 48.

The Canadair and de Havilland
craft figure heavily in the sTOL system
that Canada would like to develop,
depending in part on the participation
of American industry. Supposedly the
DHC-7 would be ready for initial de-
liveries in 1974 about the same time
as the Nasa research and flight testing
would be completed.

The NAsA sTOL proposal, on the
other hand, is for research to meet
aviation needs during the latter part
of the decade, as opposed to the lower-
speed interim sToL. Thus the outlook
for the NasA proposal appears good. But
much still depends on the enthusiasm
of both industry and Congress. o
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This incredible Space-Bird
is guaranteed to be

the most exciting kite

you've ever flown

—or it won’t cost you a penny!

e T CLIMBS, ZOOMS, GLIDES,
flutters its wings like a mammoth bird!

e NEW AERONAUTICAL DESIGN
launches easily without running, without a tail!

® GIANT 4-FOOT WING SPREAD,
33" long, 3-dimensional, 7 mixed mod colors!

Fly it any time, in any weather, with just the slight-
est breeze. No need to run with it—just let it go!
The Space-Bird soars, streaks, cavorts—flutters its
wings continuously like a giant bird! Made of tear-
proof acetate taffeta cloth—virtually indestructible.
Three-dimensional; sports seven wild, way-out
colors!

Try It—Fly It—For Guaranteed Thrills!
Dozens of Space-Birds have won kite contests. One
stopped a World Series game as it soared over the
stadium. Another sailed over the 555-ft. Washing-
ton monument! Even the late President Kennedy
enjoyed flying the Space-Bird. And so will you! We
guarantee it!

You must experjence the kite-flying thrills of your
life—or simply return kite within three weeks for
prompt refund.

Order No. 43060: Space-Bird Kite, 33" long, 4-foot
wing spread. Complete with 250 ft. of line.

Only $4.95 plus 50¢ shipping and handling.

Order No. 43061: SUPER Space-Bird Kite, 47” long,
huge 5V2-foot wing spread. So powerful, it can near-
ly lift a small child off the ground. Complete with
500 ft. of heavy-duty line and reel.

Only $7.95 plus 75¢ shipping and handling.

Send check or money order. (New York State resi-
dents add appropriate sales tax.) Major credit cards
accepted. Please give credit card name, account
number and your signature.

FREE gift catalog on request.
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Dept. 9400, Amsterdam, N.Y. 12010

Name

They're the same people who don’t mind living with “‘the approximate’’ time or walking into
a Five-and-Dime every six months to buy another new $8.95 wind-up alarm clock.

This 12-Month Clock is not “‘just” a clock. It is an elegant tabletop timepiece from West
Germany with the following attributes: There is the calendar. When you wake, you'll
know what day it is. Around back you'll see no handle for winding . . . no cord for plugging
in. An ordinary flashlight battery powers the completely transistorized mechanism . . .
for a year or more. Accurate? You can regulate it to within 2 seconds’ accuracy in 24 hrs.
(It's a rare wristwatch that can be set to such a fine degree.) Now about the alarm:

It's not the alarming kind! Just very effective. Even Rip Van Winkle would be stirred by its
gently insistent ring. Needless to say, the 12-Month Clock is absolutely noiseless.

No tick, no tock, not even a purr. Luminous dial, of course.

The 12-Month Clock measures a compact 5x3x2%," and is designed to ‘go’’ anywhere. It makes
a great travel clock and a wonderful gift to help a son or daughter be an ““early bird"’ to classes.
If you can afford to indulge your appreciation of fine things, this is the timepiece
that should bid you **Good Morning'’ every day. Be a wise owl and order yours today.

[ Please send me the 12-Month Clock. | enclose $25.95 ($24.95 plus $1 for post. and ins.).
Return in two weeks if not delighted. Guaranteed 1 year. (Calif. res. add tax.)

[ White Model: (White case, dark blue dial).

oOME PEOPLE WILL
THINK YOU'RE
CUCKkOO
TO PAY $25 FOR
“JUST™ A CLOCK!

1 Grey Model: (Grey case, white dial).

Address

haverhills

Zip

584 Washington Street, San Francisco, California 94111
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