





Runway numbers
are pronounced
one numeral at a
time, so runway 21
is pronounced
“two-one,” not
“twenty-one.”
Runway 30 is
pronounced
“three-zero,”

not “thirty.”

If vou landed on the same runway going in the opposite
direction, the compass heading would be 210 degrees (the recip-
rocal of 30 degrees). However, when a compass heading is three
digits, you drop the last zero, referring to runway 21 instead of
runway 210.

The runway in use (active) is determined by the wind
direction; it is better to {ly into the wind. Some of the biggest
airports have two or more parallel runways that can be used
simultaneously. An airport with two runway 45s would desig-
nate them runway 45L (for left) and runway 45R (for right).

Other Airport Facilities

In addition to runways and a control tower. every large com-
mercial airport has an administration building with passenger
waiting rooms, restrooms, ticket counters, baggage areas, and
offices or dispatchers, airline officials, and the airport manage-
ment. The administration and airline terminal buildings may
include restaurants, newsstands, rest and eating quarters for
air crews or transient (visiting) private pilots, and other ser-
vices. There will probably be taxi stands, bus stops, and rental
car companies, allowing travelers to get from the airport to
other destinations.

At large airports, each airline may have its own terminal
facilities and a hangar or two for its airplanes. Fuel trucks and
line crews are available. If the airport is served by an airline,
there will be complete firefighting and rescue equipment. Other
buildings will house equipment for maintaining the field.
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Air Route Traffic Control Center

Away from the airspace of a control tower, a pilot may receive
assistance from an air route traffic control center, more commonly
referred to as the “center.” A controller’s duties are chiefly oriented
toward aircraft flying by instruments (instrument flight rules, or
IFR) but, as the workload permits, a controller also assists
those flying visually.

In addition to keeping aircraft a safe distance from one
another, controllers monitor aircrafts’ progress over their routes,
advise pilots concerning hazardous weather, and sequence traf-
fic into destination airports. Looking much like the approach/
departure facility, air route traffic control centers may be respon-
sible for much larger areas, some extending hundreds of miles
from their building.

Flight Service Station

Providing weather and information services for all pilots is
the primary responsibility of the flight service station. The FSS
will also

* Accept and close flight plans.

* Conduct preflight weather briefings.

* Communicate with VFR pilots en route.
e Help pilots in distress.

¢ Provide weather information.

¢ Monitor air navigation radio aids.

¢ Publicize notices to airmen, which update pilots on changes
to aeronautical facilities, services, or procedures or notify
them of hazards.

e Work with search-and-rescue groups in locating
missing aircraft.

Of all the FAA facilities mentioned in this section, the flight
service station may be the most difficult to visit. The reason for
this is the FAA’s conversion to 61 automated flight service sta-
tions. However, you may be able to find one within a short
drive of your hometown.
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From the airplanes available in the menu, choose one
that you want to fly. This exercise should not be viewed as
entertainment, competition, or combat. The purpose of this
requirement is to let you experience some sense of what it is
like to pilot an airplane from takeoff to landing, to fly a heading
that you calculated during the preflight stage, and to monitor
your pregress as you pass ground and radio checkpoints.

Select a departure point and a destination point that
will allow for a flight of no more than an hour. Arrange
to be uninterrupted during your time at the controls,
and be aware of what you are thinking and feeling as
you perform the flight. When you complete the flight,
write down your experiences and share your observa-
tions with your merit badge counselor.

Model Airplanes

A great way to learn about air-
planes and the prineiples of fly-
ing is to build model planes.
Model airplanes are not toys.
They hold an important place
in the history of flight and were
actually the first heavier-than-
air machines to fly. Engineers
still use models today as they
develop new airplane designs
and test them in wind tunnels.
You will find model building
fun, and vou will learn much
about the science of flight.
There are two basic kinds
of model airplanes—nontlving
displav models and flying mod-
els. Display models are miniature copies of tull-size airplanes,
precise 1 scale and exact in detail. You can buv plastic Kits
for these models at hobby and tov stores. Some beginner’s Kits
include all the materials necessary, including glue, paint. and
decals of the plane’s markings. You will just need to furnish
a sharp knife and a paintbrush.
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In many kits,
modern “heat-
shrink” plastics
have replaced the
traditional tissue
and dope covering
the airframe.
Check with a
hobby shop or
model club to help
you in selecting
the type of kit you
will build and fly.
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Three general categories of powered flying models are
available. These are free-flight, line-controlled, and radio-
controlled model airplanes.

Free-Flight Models. As the term suggests, free-flight models
are designed to be released with the engine running and to
coast on oversized wings when the engine stops. Resembling
sailplanes or gliders, these may stay aloft for an hour or more.

Control-Line Models. Also known as U-control models, con-
trol-line models are flown by two wires attached through one
wing of the aircraft. These wires work the elevators on the hori-
zontal stabilizer, controlling the altitude of the flight. The opera-
tor rotates inside a small circle, maneuvering the airplane up,
down, or in loops.

Radio-Controlled Models. Many advanced model airplane
builders install radios in their airplanes so the planes can be
controlled in flight from the ground. A tiny receiver is built into
the model, and signals are sent to it from a transmitter. These
signals are used to guide the model’s control surfaces, allowing
the pilot to make the model dive and climb, turn, and cruise.

=
Model Power

There are three basic types of power plants for flying models:
rubber-powered, fuel-powered engines, and battery-powered
electric motors.

Engines for fuel-powered model planes are internal com-
bustion engines that burn either an alcohol/oil mixture or gaso-
line. Most of them are two-cycle engines that draw fuel into the
combustion chamber, fire, and expel exhaust by the up-and-
down movement of the piston in the cylinder.
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Fiying Models in Competition

After vou have built and flown several models, vou mav want
to compete with other model flvers. In many communities,
model c.ubs, hobby shops, civic organizations, and other groups
sponsor meets. Some flving meets are held indoors in gymnasi-
ums, armories, or other large halls.

There are events for gas- and rubber-powered free-flight
models, gliders of various types, free-flight rocket-powered
models. control-line models, and radio-controlled models of
various kinds. These often involve “combat,” during which
the flyers’ line-controlled, gas-engine models try to cut with
their propellers streamers trailing from other models. Models
are sometimes judged for workmanship as well as for flight.

National rules for model contests are established by the Academy of
Model Aeronautics. This nonprofit organization’s mission is to promote
development of model aviation as a recognized sport and worthwhile rec-
reation activity. See the resources section at the end of this pamphlet for
contact information.
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This FPG-9 pattern must be enlarged 150 percent to be full size. You can also print
out the pattern from the AMA’s education Web site at http://www.buildandfly.com.
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Step 3—Trace around the pattern with the ink pen. Mark the
scissor slots A and B.

Step 4—Cut out the foam template by following the pen lines
you just drew.

Step 5—Cut along the dotted line to separate the tail from the
wings. For ease, make all of your cuts from the outside of the
plate toward the center of the plate. Don’t try to turn the scis-
sors to make sharp corners. Cut the two slots only as wide as
the thickness of the foam plate; otherwise the pieces will not
fit together snugly.
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Step 8—Bend the clevons (the tlaps on the back edges of
the wings) upward. This will provide for a tlatter glide path.

Step 9—Your FPG-9 is ready to fly. Gently toss the plane
directly in front of you. Once it flies reasonably straight and
glides well, try throwing it hard with the nose of the glider
pointed 30 degrees above the horizon. The glider should make
a big loop and have enough speed to glide 20 to 25 teet after
completing the loop.
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Distinguished Eagle Scout Steve Fossett became the first person to fly around the
world nonstop in a balloon. He launched the Spirit of Freedom on June 19, 2002,
in Northam, Australia, and returned to Australia on July 2, 2002.
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For more
information about
the resources
mentioned in this
section, see the
resources section
at the end of

this pamphlet.
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If vou are serious about a career in aviation, you should
begin planning for it when you enter high school because you
may need a background in such fields as mathematics and
physics. For many positions, college degrees are necessary,
again usually with emphasis on math and science. Depending
on the career you want to pursue, you may choose a college
that offers a specialized aviation program. In addition, many
commercial pilots earn their wings as members of the U.S.
armed forces. Your guidance counselor can help you learn
more about how to prepare for an aviation career.

The FAA offers several publications detailing aviation
career areas. For information, visit the FAA Web site, or write
to Superintendent of Documents, Retail Distribution Division,
Consigned Branch, 8610 Cherry Lane, Laurel, MD 20707.

For more information on aviation-related university studies,
contact the University Aviation Association.

This chart shows school subjects that must be mastered
for some of the many careers in aviation.
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Aviation Resources

Scouting Literature

Auto Mechanics, Electronics, Engineering,
Model Design and Building, Orienteering,
and Space Exploration merit

badge pamphlets

Books

Echaore-McDavid, Susan. Cureer
Opportunities in Aviation and the
Aerospace Industry: A Guide to
80 Careers in Aviation and the
Aerospace Industry. Checkmark
Books, 2005.

Sichenberger, Jerry A, Your Pilot’s
License. MeGraw Hill, 1999,

Goldstein, Avram. The Righ: Seat:

An Introduction tor Would-Be Pdots.

AirGuide Publications, 1996.

Gunston, Bill. Aviation. The Fust
100 Years. Barron’s, 2002,
Lopez, Donald S. Aviation. »
Srnithsonian Guude, Maemillan, 1995.
Nahum, Andrew. [ving Mcchine.
DK Puablishers, 2004.

Rabinowitz, Harold. Conquer the Sky:
Great Moments (n Aviaton.
Metro Books, 1996.
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Periodicals

Flying

HFM Inc.

1633 Broadway, 45th Floor

New York, NY 10019

Telephone: 212-767-6000

Web site: luep://wune flvinginagazine.com

Model Airplane News

Air Age Media

100 East Ridge

Ridgefield, CT 06877-4600
Toll-free telephione: 800-877-5169
Web site:

hetp:/wwe modelairplanencws.com
Plane & Pilot

Werner Publishing Corp.

12121 Wilshire Bivd., 12th Floor
Los Angeles, CA 90025-1176
Telephone: 310-820-1500

Web site:

hep: wwwe planeandpitotinag.con

Organizations and Web Sites

Academy of Model Aeronautics

5101 East Memorial Drive

Muncie, IN 47302

Toll-free telephone: 800-435-9262

Web site: http: wwwmodelaireraft.org
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Thanks to the American Library
Association, which has a special com-
mittee charged with updating the
resources section found in every merit
badge pamphlet.

The BSA is grateful to Rear Adm.
J. Dan McCarthy, U.S. Pacific Fleet,
U.S. Navy, for facilitating the use
of U.S. Navy photographs ir the
production of this book.

Thanks also to staff members
at the Academy of Model Aeronautics
for their time and expertise in review-
ing the text.

Photo and lllustration Credits

Academy of Model Acronautics,
courtesy—pages 79 (topi and 82

Academy of Model Acronautics/
Jack Reynolds, courtesy—page 84
American Airlines, courtesy —page
60 (top)
Atlas Aviation Inc., courtesv—page 62
Trevor Collins, courtesy—page 90
2005 Jupiterimages Corporation—
pages 36 (background) and
49 {inset)
Library of Congress, Manuscript
m, Washington, D.C.,
courtesv—page 7

NASA, courtesy—page 42
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National Oceanic and Atmospheric
Administration, courtesy—
pages 9, 46 (top), and 57

©Photos.com—pages 3-6, 13 (back-
ground), 16, 18 (photo), 20 (both),
31, 35 (top), 39 (bottom), 40 (back-
ground), 43 (background), 52, 59
(bottom), 61 (both), 66-67, 69, 70
(right), 74, 76 (background), 79-80,
81 (background), and 91-92

“Pratt & Whitney, courtesy—npage 30

Sporty’s, courtesy—page 50

United Parcel Service of America Inc.,
courtesy—page 11
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