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Aircraft Navigation Systems 
Maj Dave Felber 
 
We spend a lot of time studying radio communications, and using it in our Emergency Services mis-
sions, and other day to day uses to keep in contact, but lets take a few minutes to looks at some other 
uses of radio technology as related to our flying activities. 
     First, the Localizer. The Localizer is a radio transmitter operating in the rage of 108 to 112  Mhz. This 
frequency range is just above the FM broadcast band.  You can identify an localizer site by looking to-
ward the departure end of the runway. You will see a small building, and an antenna array which is 
about 100feet long lined up with the runway centerline. The localizer provides the horizontal guidance 
along the extended runway centerline out to about 15 miles.  

 

The Civil Air Patrol is the official, uniformed, volunteer Auxiliary 

of the U.S. Air Force.   Related site: www.gocivilairpatrol.com/  

RC Flying Vehicles 
By Maj. Gregory Krempasky 
 
 These is an old saying, “The difference between men and boys is the cost of their toys.”  And 
the military is now a big user of remote control aircraft and as an amateur radio operator, I have been a 
fond sponsor of RC vehicles.  Why not use RC model aircraft and vehicles for your Squadron’s AEX 
program? 

Continued on Page 5 

Continued on Page 7 



Aerospace Education 

Illinois Group 1 Aerospace Education Day is April 25th, 2009.  The day's events is designed for seniors, 
cadets, and non CAP guests with all ranges of aerospace experience (None at all to experienced pilots). 

• Time 8 a.m. to 5 p.m. 

• Location St. Louis Regional Airport (ALN) 

Open to all CAP members and guests 

The Day's Events 

• Cadet Orientation Rides!  Cadets who have their 

uniform and a CAP ID are invited to sit in the front 
seat of our planes and fly with REAL hand's on ex-
perience - all the time, learning how things fly.  Do 
you want to fly the plane yourself, take pictures, or 
enjoy an aerial tour - maybe even over your 
house?!  Sign-up now! 

ο Open to CAP cadets 

ο Air Traffic Control tour.  What do those people do in that tower?  Learn how the air traffic control sys-

tem works and how it applies when you fly commercially or when you fly yourself.  Hear communications 
between controllers and pilots - even the ones flying the orientation rides.  Experienced pilots - I expect 
you to ask all those questions you wanted, "Why did they make me do that?"  Learn "secrets" in ATC.  I'm 
not kidding.  There are little known options to pilots that controllers cannot initiate communication on.  Hint 
- Midfield departures and wake turbulence. 

ο Open to CAP and Guests 

ο Airfield tour.  The airport is a bigger place than just the runway.  How does the fire department get in-

volved?  What are all those strange signs and markings everywhere?  Be an expert the next time you fly - 
impress friends and family. 

ο Open to CAP and Guests 

ο How about a tour of an FBO (Fixed Base Operator).  This is a fancy term for an aviation service cen-

ter.  Who fuels your planes?  Where is the best coffee for aircrews?  Actually, if you are relatively new to 
flying and your day has been exciting so far, you may be asking, "How do I learn to fly?"  This may be 
your first opportunity to look at a flight school. 
 Open to CAP and Guests 

If you are interested in attending, RSVPs for tours are appreciated; 
however not required.  Scheduling cadet rides are required in ad-
vance.  If you have questions, you are very welcome to contact me. 
  

Chuck Gillespie, 1Lt, CAP 
Aerospace Education Officer 
314-941-8875 
flyers.r.on.top@gmail.com 
    

Illinois Group 1 Aerospace Education Day  



Aerospace Education 

Item Item Description 
Max 

Quantity 

Model Rocketry 

Grades 6-12: An achievement program for students interested in the science, technology, construction, 

and flight of model rockets including historical facts, designing and building rockets of varying diffi-

culty, and demonstrating knowledge of the National Association of Rocketry (NAR) safety code 

1 

International Space 

Station Thematic Unit 

Middle School Students - Grades 6-9: Twenty activities that cross the curriculum and extend knowledge 

of this outpost of microgravity with such offerings as observing Space Shuttle pictures of Earth, explor-

ing careers associated with the International Space Station and learning to grow crystals 

1 

Wright Brothers: From 

Bicycles to Airplanes - 

Thematic Unit 

Middle School Students - Grades 6-9: A thematic unit with nineteen across the curriculum activities that 

will help students develop an understanding of the Wright Brothers contributions in the field of manned 

flight in a heavier-than-air machine 

1 

Amelia Earhart Learn-

ing Packet 

Middle School Students - Grades 6-9: This packet includes posters and a booklet including a short text 

covering the life of Amelia Earhart, 18 task cards, covering the subjects of math, language, spelling, 

reading, values clarification, health, geography, science, art and music 

1 

Charles A. Lindbergh 

Learning Packet 

Middle School Students - Grades 6-9: This packet includes posters and a booklet with a short text cover-

ing the life of Charles A. Lindbergh and 18 task cards. Math, reading, geography, values clarification, 

careers, and science, are many of the subjects taught using the aviation theme 

1 

General Aviation Learn-

ing Packet 

Middle School Students - Grades 6-9: Twenty-four activities involving mathematics, social studies/

history, language, speech, art, music and careers allow students to understand what general aviation is 

and the critical role it plays in our lives 

1 

Aeronautical Concepts 

Posters 

All Ages: A four poster set that includes airplane components; fuselage structures; wing structure and 

empennage; and airfoil lift and forces of flight 
1 

Chronology of Aero-

space Events Posters 
All Ages: A five poster set with a chronology of aerospace events from 3500 B.C. to 1990 1 

Jet Engine Posters 
All Ages: A three poster set with explanations of Pulsejets, Ramjets, Turbofans, Scramjets, Turbojets, 

and Turboprops 
1 

Space Shuttle Posters All Ages: A four poster set with missions and launch information through 1997 1 

The Aerospace Curricu-

lum (an index of related 

topics) 

Teachers and Instructors: Alphabetical listing of subjects related to aerospace across the curriculum 

such as Industrial Arts, Government, Economics, Social Studies, Science, History, and Geography 
1 

4-in-1 Activity Books 

(two volumes) 

Pre-School: Color, read, experiment and learn about weather and principles of flight for primary stu-

dents 
1 

Fun in Flight: Exploring 

careers in the Aerospace 

World Booklet 

Kindergarten to Grade 6: Read, color, match pictures, work puzzles, and other learning skills are used to 

teach primary students about various careers in the aerospace industry 
1 

Historical Aircraft 

Drawing Lessons from 

Aerospace History (dot-

to-dot drawing book) 

Kindergarten to Grade 6: Elementary students learn about historical aircraft while joining the dots to-

gether to form the picture of the craft 
1 

Wright Brothers Activ-

ity Booklet 

Kindergarten to Grade 6: Various methods are used to teach elementary age students history, math, and 

a number of other subjects while learning about the Wright Brothers and the beginning of powered 

flight in a heavier-than-air craft 
1 

Continued on Page 3 

The following items are available to Aerospace Education Affiliate members.                        
How do you become on of those?  go to:  eServices > My Information > General Infor-
mation Check the box below if you wish to receive Aerospace Education curriculum 
materials. For a complete materials list, go to Aerospace Education 

AE Affiliate 



Aerospace Education 

Select the AEX Activity Book that you would like one copy of:  

Amelia Earhart Activity 

Booklet 

Kindergarten to Grade 6: Word fun, math, international quizzes, and secret codes are some tools used to 

teach elementary age students about Amelia Earhart’s early life and later daring flights 
1 

Charles Lindbergh Ac-

tivity Booklet 

Kindergarten to Grade 6: Reading, word fun, geography, history, and math are some of the subject areas 

used in the activities to teach elementary students about the exciting and daring life of Charles A. Lind-

bergh 

1 

Mini-Book of Logic and 

Puzzles 

Kindergarten to Grade 6: Aviation, space, solar system, and aviation pioneers are a few of the subjects 

covered in this booklet designed to help upper elementary students develop critical thinking skills 
1 

Aerospace for the Very 

Young 

Pre-K to Grade 3: Aerospace activities for the young child. Seventeen activities and a careers compo-

nent 
1 

CAP Paper Airplanes 

(25 per order) 
Kindergarten to Grade 12: CAP Paper Airplane with lesson plan and folding instructions 1 

Civil Air Patrol's 

MARS Program 

Educators: Aerospace Education Member (AEM) recruiting brochure that includes information on the 

Aerospace Education Excellence (AEX) Program and Fly-A-Teacher flyer 
1 

Soar To Success Grades 6-12: Informational brochure about the School Enrichment Program 1 

Investing in America's 

Youth 
Grades 6-12: Informational brochure about the benefits of the cadet program for America's youth       1   

Item Item Description Continued 
Max 

Quantity 

Select the AEX Activity Book that you would like one copy of:  

  Activity Book Activity Book Description 

 
AEX II - Vol-

ume 1 

Grades 6-12: Twenty-one hands-on, minds-on aerospace education activities for secondary educators that include The 

Goddard Rocket, Cool Cartographics, hot air balloons, Lost on the Moon, and Hands On at the Space Station 

 
AEX II - Vol-

ume 2 

Grades 6-12: Fifteen hands-on, minds-on aerospace education activities for secondary educators that includes Scratch-

Built Air Rocket, Building the International Space Station, Building the NASA Wind Tunnel, and Exercising in Space 

 
AEX for Senior 

Members 

Senior Members 21 and older: Seventeen hands-on aerospace education activities for older students and adults includ-

ing building a hovercraft, flying a sectional chart and building a radio-controlled Mars Spirit Rover 

Continued from Page 3 



Aerospace Education 

Aircraft Navigation Systems 
 
The localizer transmitter runs about 15 watts of power, and is modulated by 90 and 150 hertz tones. The 
signals developed in the transmitter are fed to the antenna system in a manner that if the aircraft is on 
the runway centerline, the aircraft receives an equal amount of 90 and 150 hertz signal, and the vertical 
cross pointer on the aircrafts course deviation indicator (CDI) is centered. If the aircraft is to either side 
of centerline, unequal amounts of signal are received, and the cross pointer deflects in the direction the 
pilot must fly to get back to centerline.  
 
The next component is the glideslope. The glideslope is a UHF transmitter operating in the 330 Mhz 
range. You can identify a glideslope site by looking about 1000feet from the approach end of the run-
way. The glideslope is usually installed at the theoretical touchdown point on the runway. It can be iden-
tified by a small building with a 50 foot high tower and either 2 or 3 antennas pointed at the runway ap-
proach end. The glideslope transmitter usually runs about 3 watts and has a range of 5 to 10 miles. Like 
the localizer, the glideslope transmitter is modulated by 90 and 150 hertz tones and the combined sig-
nals are fed to the antenna so that it generates a signal providing guidance to the runway touchdown 
point at a 3 degree angle. The glideslope signal is usually intercepted at the final approach fix, and the 
pilot can set power and attitude to fly the glideslope to the runway touchdown point.  
 
The next system is a marker beacon. This is a simple VHF transmitter operating at75Mhz, just above 
the present TV channel 5. Most marker beacons operate at ½ to 1 watt of power and feed a directional 
antenna which points straight up. Marker beacons are used to identify a point, so the flight crew  knows 
where they are on the approach. The Outer Marker is usually about 5 miles from the end of the runway, 
and the transmitter send out Morse code dashes. The point where the outer marker is located is usually 
known as the final approach fix. 
The middle marker , if installed is usually ½ mile from the end of the runway and transmits alternate dots 
and dashes. The middle marker used to identify the decision point, to determine to continue the ap-
proach or go around, but usually does not anymore. 
In very low visibility ILS installations, an inner marker may be installed ¼ mile from the end of the run-
way, again used to identify a decision point.  
When the aircraft flies over a marker beacon, the flight crew hears the ID tone, and a light lights on the 
receiver panel corresponding to the marker they are over. 
 
The last component may be a compass locator, which is a low power 25 watt low frequency transmitter 
operating in the 250-400khz range, below the AM broadcast band frequencies, and transmits a signal to 
act as a direction finder. The compass locator is installed at the same location as the outer marker, and 
provides guidance to the final approach fix. Some airports use these transmitters by themselves as Non 
Directional beacons (NDB), and have an NDB approach to the airport, and they have much higher mini-
mum weather conditions than the ILS. These NDB transmitters run powers of 50-400 watts, and there 
are several coastal stations providing over water coverage operating at 2000 watts. 

 

Continued from page 1 

Continued on page 6 



Aerospace Education 

 

A typical category 1 ILS will allow landings in weather conditions down to ½ mile visibility and 200 foot  

ceilings. A cat 2 system allow landings down to ¼ mile visibility and 100foot ceilings, and a cat 3 system 

allows landings in 00 conditions. 

 

The VOR, or in most cases VORTAC is used to provide enroute navigation. The VOR system is a VHF 

transmitter operating in the 112-117 Mhz range at powers of about 120 watts, and depending on aircraft 

altitude, can provide coverage out to 200 miles. The VOR provides a radial the aircrew can fly, like a 

highway in the sky between 2 points. The airway system in the US is made up of the radials transmitted 

by the VOR stations. You have probably seen these on aeronautical charts.  The Tac portions is based on 

the Tacan, which is a navaid widely used by the military. The Tacan is a transmitter operating in the 900-

1100 Mhz range  at a power of 1000 watts, and it has 2 functions. First, the tacan receives an interrogation 

from a transmitter in the aircraft, delays it 50 microseconds and send a reply, The equipment in the air-

craft measures the delay in the returned signal, and using that determines its distance from the station. 

This the  DME, or distance measuring portions of it. In addition, the antenna on the VORTAC is rotating 

very fast (you can’t see it because it is located in a small radome). This rotation modulates the transmitted 

signal, and is used to provide azimuth information.  

 

At some ILS locations small UHF transmitters in the 100 watt range are being co-located at localizer sites 

to provide distance information during the ILS approach, and marker beacons are being removed. 

 

Presently, new navigation concepts based on GPS called WAAS for Wide Area Augmentation System are 

being developed for enroute navigation, and LAAS, local area augmentation system for approach and 

landing navigation are being implemented around the country, which eliminate the need for some of the 

current ground based systems now in use.   

That is a brief description of the use of radio technology for aircraft navigation.  

Continued from page  4 



Aerospace Education 

 
Here, at IL-330, we have been “playing” with RC helicopters and RC trucks.  Several cadets every year 
will probably get a gift of a RC vehicle and many seniors like me go to the Toy or Hobby Shop after 
Christmas to get a sale item or two.  Helicopters, especially the small battery-operated types, can be op-
erated in a space of 12’ X 12’ for a few minutes to increase interest in AE.  If you have a gymnasium, lar-
ger and more diverse group of vehicles and aircraft can be accommodated.  This is a great activity for a 
cold January or February night when the weather is totally unfit for other outside activities – so use the 
empty gymnasium. 
 And be prepared with an assortment of batteries for the transmitters and power motors.  And 
safety is a must – pre-flight all vehicles just like our CAP pilots and check frequencies of transmitters to 
insure that two vehicles with similar frequencies are not in use at the same time.  Most of all, prepare 
“operating tests” to challenge the cadets.  One of our favorite exercises is to equip an RC truck with 
flashlight and camera/transmitter  and have a cadet sit in another room with the RC transmitter and a TV 
plus a cadet radio operator assistant who is talking to a cadet radio operator/observer in the stands of the 
gym with a general purpose of trying to navigate an obstacle course. 
 Basically, it is time to have fun and learn.  Use your imagination. 

Continued from page  1 

Cadet T/Sgt. Joe Krempasky watches a “manned helicopter” maneuver 
near the ceiling of the meeting room. 



Aerospace Education 

AEO’s Contact Information 
Wing 
Maj Richard Miller 
 
Group 1  
1st Lt Charles Gillespie  
 
286th Composite Sq 
Capt James Cox 
 
Civic Memorial Senior Sq 
Maj Norman Morrisette  
 
Jefferson County Composite Sq 
Capt Clifford Christensen 
  
Metropolis Composite Sq 
Maj Gregory Krempasky  
  
Scott Composite Sq 
Maj John Brendel 
Capt Alan Dismuke  
  
Williamson County Composite Sq 
SM Suzan Tackitt 
SM Steven Goetz 

Welcome and An Appeal For Help Continued from page 1  

 

In order to make this newsletter work, I need input from each AEO and AEM.  I can’t do this newsletter 
by myself. This is the only Group level AE Newsletter in Illinois Wing. What are we looking for? A write 
up about each squadrons Aerospace activities from each units AEO.  This newsletter is intended to get 
each unit in Group 1 involved in each others activities. What are you planning in the future? What are 
your class room topics?  What did you just cover and what’s next and when? What are your AE current 
events discussion topics? How about members from each unit sending me an Aerospace question of 
the quarter? What are some historical events that took place during the next quarter, 10 years ago?, 
25?, 50?, Or 100?  If a unit or AEM had success in getting an AE grant, let us know in this newsletter.  If 
any big aerospace event occurs in your unit like recruiting an AEM, giving an AE presentation to an out-
side group, scouts or school. 
     With enough input and each AEO’s help this newsletter could be monthly. I ask that you please use 
the Arial #11 Font.  Please edit your input as much as possible.  The less I have to do, the easier it will 
be to get this newsletter out on time.    
 
1st Lt Charles Gillespie  
Group 1 Aerospace Education Officer   

 


