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PREFACE 
The Operations Branch of Flight Standards Technical Division has issued this 

Commercial Pilot Written Test Guide, AC 61-28A, to assist applicants who are pre- 
paring for the Commercial Pilot Written Test. The guide was prepared by the same 
Federal Aviation Administration Specialists who developed the Commercial Pilot 
Written Tests currently in use. Its purpose is to guide prospective applicnnts toward 
a clear understanding of the requirements, the reference material, the form of the 
written test, and the examining procedures. 

This guide supersedes the Commercial Pilot Examination Guide, AC 61-28, 
dated 1966. 
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COMMERCIAL PILOT WRITTEN TEST GUIDE 
INTRODUCTION 

This guide is not offered as a quick and easy way 
to obtain the necessary knowledge for passing thc 
written test; there is NO quick and easy way to obtain 
the background of experience, knowledge, and skill 
that the present-day professional pilot must acquire. 
Rather, the intent of this guide is to define the scope 
and narrow the field of study, insofar as possible, to 
the knowledge requisite to the Commercial Pilot 
Certificate. 

BASIS FOR THE WRITTEN TEST 

No longer is the commercial pilot concerned pri- 
marily with “hopping passengers around the cow 
pasture” on sunny Sunday afternoons. He now eon. 
ducts extended personal or business flights, or engages 
in the various phases of air commerce. His area of 
operation is virtually boundless. Consequently, he 
often encounters situations involving rapidly changing 
weather conditions and unfamiliar terrain which dc- 
mand knowledge of the elements as well as precise 
navigation. The airports and airspace he now uses 
have become congested with all types of flight opera- 
tions, making stringent control imperative for the 
smooth, e5cicnt flow of air tr&c. 

Technological advances and refinements have made 
the modern airplane versatile, reliable, nnd efficient. 
Many of today’s smaller general aviation airplane- 
the modern light single.engine or twinengine air. 
p l aneshave  a performance capability which, a short 
time ago, was found only in the larger and more 
powerful air carrier and military aircraft. 

With its increased performance, improved instru- 
mentation, and the addition of reliable radio naviga. 
tion equipment such as VOR and ADF, it is natural 
that the airplane’s primary commercial use is for safe, 
speedy, and efficient transportation. For these reasons 
the Commercial Pilot Written Test is slanted to the 
transportation function. The basis of the test is an 
operationally realistic cross.country flight. 

The test items in the written test are those which 
relate to a successfully planned and executed flight. 
The pilot employs all pertinent flight information, 

and applies his knowledge of air t ra5c rules, weather, 
navigation, radio, operation of aircraft and engines, 
etc., in planning a safe, e5cient flight. Recognizing 
this functional approach, the test is designed to inte. 
grate technical information of several subjects into 
the test items of a single section. 

TYPE OF TEST ITEMS 

The written test contains 60 test items of the 
“objective, multiple-choice’’ type, and each can be 
answered by the selection of a single response from 
among the four presented. This type of test has sev. 
era1 advantages, two of which are (1) rapid scoring, 
making it possible for the applicant to receive his 
grade as soon as possible, and (2) objective scoring, 
eliminating any element of individual judgment by 
the examiner in determining the grade. 

TAKING THE WRITTEN TEST 

The equipment needed for taking the test includes 
a straighbedge, a protractor or plotter, and a com- 
puter (preferably one with a wind vector face). It 
is also desirable to have a pair of dividers for accurate 
measurement of distances. 

Always bear in mind the following facb when you 
are taking the test. 

1. There are 110 “trick items.” Each statement 
means exactly what it snys. Do not look for 
hidden meanings nor read into the test item 
something that is not intended. Unless spc. 
cifically stated otherwise, test items do not 
concern exceptions to the rule; they are based 
on the general rule. 

2. Always read the complete test item, including 
the optional responses, before you make your 
choice. In many cases, the responses listed 
below the test item are your only clue to the 
point of knowledge being tested. Be sure 
that you understand what they mean. Then, 
from the list of alternative responses, decide 
which one you think is correct. Be sure that 
the one you select is the best among those 
listed. 
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3. Only one of the responses given is completely 
correct. Thr others may he the result of in. 
correct computation, misconceptions of rules 
and principles, or erroneous or incomplete 
analysis of the problem. Be sure that you 
understand and consider all factors. 

4. Each test item is independent of other test 
items; that is, the correct response to one item 
is not based on the correct response to a 
previous item, although occasionally the same 
factors may he used. 

5. If you find that you have considerable diffi. 
culty with a particular test item, do not spend 
too much time on it. Go on to the next item. 
When you reach the end of the test, go hack 
to any items which you have passed ovrr 
previously. This will enable you to use the 
available time to maximum advantage in dem. 
onstrating your knowledge and understanding 
of the subject. 

6. In working problems which require computa. 
tions or the use of the computer, your result 
may not agree exactly with any of the re- 
sponses listed. This could h r  due to slight 
di5erences in individual computers and small 
errors that you might makr in measuring dis- 
tances, true courses, etc. However, su5cient 

spread is provided between correct and in- 
correct responses so that you will be able to 
make a positive selection, provided you have 
used correct technique and reasonable care 
in your computations. Therefore, choose the 
response that is nearest to your result. (NOTE: 
When the test questions are prepared, correct 
responses are “double-checked” by several 
types of computers commonly used throughout 
the country.) 

7. When reporting for the written test, you 
should be prepared to present to the person 
administering the test proof of your eligibility 
to take it, as well as documentary evidence of 
your identity. Normally, you will mt be per. 
mitted to begin the test unless there is suj- 
ficient lime to complete it. Four hours is the 
normal time allowed for completing the Com. 
mercial Pilot (Airplane) Written Test. 

ELIGIBILITY FOR TAKING THE TEST 

Although certain requirements for the issuance of 
the Commercial Pilot Certificate are prescribed in 
FAR Part 61, there are, a t  the time of this writing, 
no prerequisites for taking the written test initially. 
Requirements for retaking the test after failing are 
prescribed in Section 61.27, FAR Part 61. 
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STUDY OUTLINE 
FOR 

THE COMMERCIAL PILOT WRITTEN TEST 
This study outline is the framework of basic aero. 

nautical knowledge that the prospective commercial 
pilot must know and be able to apply to pertinent 
situations. Every test item in the FAA test can be 
directly related to one or more of the topicn contained 
in this outline. Frequently, topics may overlap when 
the situation demands the application of several howl -  
edge areas to arrive at  the complete solution of a 
problem. This subject matter is predicated on opera. 
tionally realistic airman activity and encompasses the 
requirements specified in Federal Aviation Regula. 
tions. Many topics in this outline are references to 
pertinent sources of information. All references to 
Exam.0-Grams apply to the VFR series. 

A. FEDERAL AVIATION REGULATIONS 

Have a knowledge of: 

1. Commercial pilot privileges and limitations 

2. Recency of experience requirements (FAR 

3. Commercial pilot certificates (FAR Part 61). 
4. Pilot medical certificates (FAR Part 61). 
5. Pilot responsibilities and preflight actions 

(FAR Part 91 ; Exam.0-Gram 4). 
6. Aircraft maintenance and inspection require. 

ments (FAR Part 91 ; Exam-O.Gram 26). 
7. Aircraft certificates and documents (FAR 

Part 91 ; Exam-0-Gram 26). 
8. General operating rules (FAR Part 91; 

Exam-0-Grams 4, 6). 
9. General flight rules (FAR Part 91; Exam. 

OGrams, 2, 4). 

(FAR Part 61). 

Part 61). 

10. Visual flight rules (FAR Part 91). 
11. Operating rules at airports (FAR Part 91; 

AIM’). 
12. Airport traffic signals, airport lighting and 

runway markings (FAR Part 91; AIM’). 

13. Accident reporting rules (NTSB Part 430; 
AIM’). 

14. Midair Collision Avoidance, Righbof-way 
rules (FAR 91, Exam-0-Grams 22, 29, 48). 

‘AIM (Airman’s Inlormotion M m d )  

6. FLIGHT INFORMATION PUBLICATIONS AND 
CHARTS 

Have a knowledge 01: 
1. Airman’s Information M u n d  (AIM). 
2. Aeronautical chart symbols (aeronautical 

chart; ExamO-Grams 23, 50, 51). 
3. Special Use Airspace (restricted and pro- 

hibited areas. etc.) (Exam-0-Gram 51; 
AIM). 

4. Use of airport advisory service (AIM; 
Exam-0-Grams, 22, 50). 

5. Radio facility data and symbols (AIM; 
Exam-0-Grams, 22, 50). 

6. Controlled airspace boundaries (aeronautical 
chart; FAR Part 1, 71; Exam-0-Gram 26). 

7. Significance of runway designations (AIM). 
8. Airport night lighting (AIM). 

Be able to: 
1. Obtain radio facility information (AIM; 

Exam-OGrams 22,50). 
2. Obtain airport facility information (Airport 

DLectories, AIM; aeronautical chart). 
3. Select appropriate aeronautical charts (aero. 

nautical chart; Exam-0-Grams 4, 51). 
4. Determine terrain and obstruction clearance 

(aeronautical chart; Exam-O.Gram 23). 
5. Relate FAR flight rules to airport symbols 

or data. 
6. Relate FAR flight rules to chart elevations. 
7. Relate FAR flight rules to controlled airspace 

symbols. 
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8. Relate FAR flight rules to restricted or 
prohibited areas. 

C. WEATHER FUNDAMENTALS, FORECASTS, AND 
REPORTS 

(NOTE: Most useful reference is “Aviation 

Have a knowledge 01: 
Weather,” AC ood.) 

1. Measurement of atmospheric pressure. 
2. Cause of atmospheric circulation. 
3. Effect of mountains and other obstructions 

4. Relative humidity (Exam-0-Gram 17). 
5. Methods by which air reaches the saturation 

6. Effect of temperature on air density. 
7. Effect of temperature on Right. 
8. Cloud types and associated weather 
9. Fog, frost, clouds, and precipitation. 

on wind. 

point. 

10. Thunderstorms and turbulence. 
11. Freezing levels and icing conditions (Exam- 

12. Characteristics of a cold front. 
13. Characteristics of a warm front. 
14. Characteristics of an occluded front. 
15. Symbols used in teletype reports and fore- 

16. Radio weather broadcasts (Exnm.0-Grams 5, 

17. Significance of temperature/dewpoint reports 

18. Significance of cloud and ceiling reports 

19. Significance of surface wind reports (Exam- 

20. Significance of atmospheric pressure reports 

0.Gram 21). 

casts (Exam.O.Grams 26.46). 

17, 26). 

(Exam.0-Gram 21). 

(Exam-O.Grams 17, 20, 21, 44). 

0-Grams 17,21,26). 

(Exam.0-Gram 21). 

Be able to: 
1. Recognize basic weather conditions and 

2. Interpret and relate Area Forecasts to the 

3. Intrrpret and relate Terminal Forecasts to 

4. Interpret and relate In-flight Advisories to 

5. Interpret and relate Aviation Weather Re- 

trends on surface weather maps. 

route of flight. 

the route of Right. 

the route of flight. 

ports to the route of flight. 
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6. Interpret and relate Pilot Reports (PIREPS) 
to the route of flight. 

7. Interpret and relate Winds Aloft Forecasts 
to the route of Right. 

8. Relate surface wind reports to available run- 
ways (Exam-0-Grams 21.26). 

9. Use the Weather Depiction Charts. Prognostic 
Charts, and Sullins briefing on “In-Flight 
Visibility and the VFR Pilot.” 

10. Relate weather conditions or information to 
FAR Right rules. 

11. Obtain weather briefings and weather infor. 
mation for preflight planning and while 
flying en route (Exam-OGrams 5, 34). 

D. PILOTAGE, DEAD RECKONING, AND RADIO 
NAVIGATION 

Have a knowledge o/:  
1. Methods used in  pilotage. 
2. Chart projections used for air navigation. 
3. Time zones and 24-hour clock system. 
4. Effects of wind on navigation (Ekam.0. 

Gram 27). 
5. Significance of magnetic variation and corn. 

pass deviation. 
6. Significance of true airspeed, indicated air. 

speed, and groundspeed (Exam-0-Grams 26. 
27, 45). 

7. Significance of track, course, heading, benr- 
ing, and radial (Exam-OGrams 15, 16, 27). 

8. Principles of LF ranges, omni ranges, and 
radio beacons. 

9. Operation of aural range receivers, omni 
receivers, and ADF receivers. 

10. Use of navigation computers-slidc rule side 
and wind vector side. 

11. Flight plans (Exam.0-Grams 4, 6) .  

:able to: 
1. Measure distances on the chart. 
2. Measure coursrs on the chart. 
3. Select appropriate landmarks and checkpoints 

on the chart. 
4. Select cruising altitudes based on weather 

conditions (Exam.0-Gram 2). 
5. Select cruising altitudes based on the direc. 

tion of flight (Exam-0-Grams 2, 17, 22). 
6. Determine winds by interpolation of Winds 

Aloft Forecnsts. 



7. Determine headings using Winds Aloft by 
wind triangle or computer. 

8. Determine compass heading, using compass 
correction card. 

9. Determine groundspeed, using Winds Aloft 
by wind triangle or computer. 

10. Determine groundspeed and ETA’S by in- 
Right check. 

11. Determine time, distance, or speed, using 
Winds Aloft by wind triangle or computer. 

12. Determine fuel consumption or rate of con- 
sumption from performance charts and com. 
puter. 

13. Determine true airspeed from altitude, tem. 
perature, and IAS, using computer. 

14. Determine rate of climb or descent, using 
computer. 

15. Determine true altitude, pressure altitude, 
density altitude, using computer. 

16. Solve “off course” problems. 
17. Relate LF aural signals to position. 
18. Relate omni indications to position (Exam. 

19. Relate ADF indications to position (Exam- 

20. Determine time/distance to station, using 

0-Grams 15, 16). 

0-Gram 39). 

VOR or ADF. 

E. RADIO COMMUNICATIONS 

Have a knowledge of: 

1. Radio procedures and phraseology (Exam. 
0-Gram 50). 

2. Standard transmitting and receiving frequen. 
cies (Exam-0-Gram 50). 

3. Characteristics of standard broadcast (AM), 
low frequency (LF),  and very high frequency 
(VHF) stations. 

4. Availability of in4ight assistance (Exam-@ 
Grams 19,26). 

5. Security control of air traffic-AD12 (AIM). 
6. Direction finding procedures (AIM, Exam. 

OGram 19). 

Be able to: 

I 1. Interpret and apply wind information as 
received in radio transmissions (Exam.0- 
Gram 26). 

2. Determine when communications are required i 
I (Exam-0-Gram 50). 

3. Make position reports. 
4. Interpret airport traffic instructions and plan 

approaches and departures (FAR Part 91). 
5. Interpret enroute traffic instructions (AIM). 
6. Obtain emergency assistance (Exam-0-Gram 

19; AIM). 

F. FLIGHT INSTRUMENTS AND RELATED FACTORS 

Have a knowledge of: 

1. Characteristics of the magnetic compass. 
2. Airspeed limitation instrument markings 

3. Significance of altimeter settings. 
4. Significance of pressure and density altitude. 
5. Effect of temperature on altimeters. 
6. Relationship of turn indicators to speed and 

(Exam.0-Grams 26.45). 

bank. 

Be able to: 

1. Apply altimeter settings and compensate for 

2. Interpret altitude indications. 
3. Interpret pitch attitude instruments. 
4. Interpret bank attitude instruments. 
5. Interpret power setting instruments. 
6. Use airspeed correction table (Exam-O.Grams 

7. Determine pressure altitude by altimeter or 

8. Determine density altitude by computer. 

errors. 

26, 45). 

pressure reports. 

0. AIRPLANE AND ENGINE OPERATION 

Have a knowledge of: 

1. Theory of airfoils. 
2. Forces acting on the airplane. 
3. Functions of the flight controls and related 

4. Use of control surface trim tabs. 
5. Effect of wind on airplane speeds (Exam-0. 

6. Effect of crosswinds on ground control 

7. Effect of altitude on airplane speeds (Exam. 

8. Effect of attitude on stalling speeds (Exam- 

9. Effect of frost or ice on airfoils (Exam.0. 

axes. 

Gram 27). 

(Exam-0-Gram 27). 

O G a m  26). 

O.Gram 28). 

Gram 28). 
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10. Theory of reciprocating engines. 
11. Theory of carburetion. 
12. Theory of propellers. 
13. Basic airplane furl systems. 
14. Basic airplane lubricating systems. 
15. Engine instrumrnts and controls. 
16. Procedures for adjusting RPM and manifold 

17. Effect of altitude on engine Performance. 
18. Effect of improper use of the mixture control 

19. Effect and muse of detonation (Exam.0- 

20. Effect of the use of improper fuel grade. 
21. Effect of and conditions conducive to carbu- 

22. Methods of detecting and eliminating cur. 

23. Methods of preventing and eliminating fuel 

24. In-flight emergrncy procedures. 
25. Significance of best climb speeds (Exam.0- 

26. Maneuvering speed and its use. 
27. Methods of coping with wake turbulence such 

as wingtip vortices (AIM). 
28. Procedures for landing in turbulent air 

(AIM). 
29. Preflight and postflight safety practices. 
30. Oxygen equipment and its uses (Exam.0. 

pressure. 

(Exam.0-Gram 38). 

Gram 38).  

retor icing. 

buretor icing. 

contamination. 

Gram 17). 

Gram 49). 

H. AIRPLANE PERFORMANCE CHARACTERISTICS 

Have a knowledge of: 

1. Static and dynamic stability. 
2. Airplane Flight Manuals. 
3. Relationship between airspeed, bank, and 

4. Significance of load factors (Exam-0-Gram 

5. Effect of humidity on airplane and engine 

rate of turn. 

28).  

performance (Exam.0-Gram 17).  

Be able to: 
1. Compute gross weight and allowable load. 
2. Compute c.g. locution through the use of 

landing graphs. 
3. Use maximum safe crosswind chart. 
4. Use Denalt Computer for takeoff and climb 

data. 
5. Use takeoff performance cha-abular and 

graphic (Exam-0-Gram 33). 
6. Use climb performance charts-tabular and 

graphic ( Exam-OGam 33).  
7. Use cruise performance charts-tabular and 

graphic (Exom.O.Gram 33).  
8. Use fuel consumption charts-tabular and 

graphic (Exam-OGam 33).  
9. Use stalling speed charts (Exam.0-Gram 33). 

10. Use landing distance charts-tables and 
graphs (Exam-OGam 33).  



SAMPLE WRITTEN TEST 

I 

I 

I 
I 

I 

I 
I 
I 

I 

I 

The following test items are included for one pur. 
pose-to familiarize you with the type of items you 
may expect to find on the FAA tests. You should keep 
in mind that these sample items do not include all the 
topics on which you may be tested in the FAA test. 
FAA written tests are, at best, a sampling of your aero- 
nautical knowledge. It is for this reason that you 
should concentrate on the section entitled STUDY 
OUTLINE FOR THE COMMERCIAL PILOT WRIT- 
TEN TEST. A knowledge of all the topics mentioned 
in this outline-not just mastery of the sample test 
items-hould be used as the criterion for determin- 
ing that you are properly prepared to take the FAA 
written test and meet the knowledge requirements for 
the Commercial Pilot Certificate. 

The correct responses to the sample test items, with 
explanations, are given at the end of the test. The 
appendix of this booklet contains the supplementary 
materials which will he required from time to time 
during the sample test. These materials include 
weather information, aircraft description and perform. 
ance data, and the flight planning data (excerpted 
information from the AIM). Cincinnati Sectional 
Aeronautical Chart is also provided for your use. 

This test is based on a flight from Columbus, Ohio, 
to Parkersburg, West Virginia, and then to Charleston, 
West Virginia. 

Although the test sets up a hypothetical situation, 
the weather data is authentic. The airplane you are 
assumed to be flying is a Condor 410, which is a late- 
model, four-place single-engine airplane. It is equipped 
with retractable landing gear and a constant-speed 
propeller. Airplane data is given in the supplementary 
information provided in the appendix. 

NOTES The rendcr should bear in mind that these 
SmplQ test items are bmed on Fedcrol Aviation Reg” 
lalions in eKect on January 1, 1970. 

Assume that you have a Commercial Pilot Certificate 
and are employed by a manufacturing wmpany. This 
company uses several business aircraft. You are to 
fly three sales representatives on a VFR cross-country 
flight from Port Columbus International Airport to 
Wood County Airport (Parkersburg) and then to 

Kanawha Airport at Charleston. 
made at Parkersburg and Charleston. 

as follows: 

Landings will be 

The proposed route of this cross.country flight is 

LEG I 
Depart Port Columbus International Airport, Colum. 

bus, Ohio (4Q000’N; 82O53’W) direct to Wood County 
Airport, Parkenburg, West Virginia. (39”21’N; 
81”26’W). 

LEG I1 
Depart Wood County Airport on a true wurse of 

180’until intercepting V115 then via V115 to Charles. 
ton VORTAC; then direct to Kanawha Airport, 
Charleston, West Virginia (38O22’N; 81°36’W). 

I ) . . . . ,  

Draw the courses for the proposed flight on the Sec 
tional Chart. . . . . . *  

1. Assume that you have a Commercial Pilot Cer- 
tificate and that a seconddass medical certificate was 
issued to you on June 1, 1970. With regard to carry. 
ing passengers for hire, your medical certificate is 
valid until the end of- 

1-May 1972. 
2-June 1972. 
%May 1971. 
&-June 1971. 

2. According to FAR Part 91, an airplane shall not 
be operated unless it has had an annual inspection 
within the preceding 12  calendar months. When an 
airplane has received this inspection, it is indicated 
by- 

1-the issuance of a new Airworthiness Certif- 

2-the issuance of a new Aircraft Registration 

%an entry in the maintenance records. 
4--completion of an alteration and repair form. 
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3. For W R  flight in a Control Area at more than 
1,200 feet above the surface but less than 10,000 feet 
m.s.l., the proximity to cloud requirements and mini. 
mum flight visibility ip 

1--1,000 feet over or 500 feet under and at least 

2-1,000 feet under or 500 feet over and at least 

3--1,000 feet under or 500 feet over and at least 

4-1,000 feet over or 500 feet under and at least 

4. Much of the success of a crwsauntry flight is 
directly dependent on careful flight planning. Pre. 
flight action should include a careful study of avail. 
able current weather reports and forecasts, taking into 
consideration fuel requirements and an alternate course 
of action if the flight cannot be completed as planned. 
Such preflight action i+ 

I-good operating practice and is required by 

2-required by FAR only if passengers are carried 

3-required by FAR only if the flight is to tra- 

&good operating practice but is not required by 

1 mile visibility. 

1 mile visibility. 

3 miles visibility. 

3 miles visibility. 

FAR. 

for hire. 

verse controlled airspace. 

FAR. 

. . * * * ( I  

You arrive at Port Columbus International Airport at 
0830 EST to start your preflight planning. . * * . . .  

5. Assume that the forecasts shown in Figure 10 
of this guide are available to you. In comparing the 
Terminal Forecasts for Columbus and Charleston you 
determine that- 

1-the sky and visibility conditions are fore- 
cast to improve sooner at Columbus than at 
Charleston. 

2-it will probably be necessary to delay your de. 
parture from Columbus until after 1000 EST. 

3-a  cold front is forecast to pass Columbus at 
12302. 

4-Columbus is forecast to be clear within 5 miles 
visibility and haze after 0730 EST. 

6. Based on the 12452 Cleveland and Washington 
Area Forecasts (Figures 6 and 7 of this guide), you 
can expect- 
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1-a weak cold front extending southwestward 
across southern Pennsylvania, central West 
Virginia, and eastern Kentucky at 13002. 

2-the freezing level to be above 8,000 feet in 
southern Ohio. 

%light to moderate turbulence below 8,000 feet 
over western West Virginia after 18002. 

b l e a r  to partly cloudy sky conditions with 7 
miles visibility east of the front in southern 
Ohio and western part of West Virginia until 
15002. 

7. By referring to the 16002 Aviation Weather 
Reports in Figure 12 of this guide, you determine 
that- 

1-Roanoke, Virginia is reporting thin broken 

2-the altimeter setting at Columbus is 30.26" 

S t h e  temperature/dewpoint spread is greater 

4-Parkersburg is reporting a ceiling of 3,000 

8. Assume that Columbus is reporting broken clouds 
at 3,200 feet at the time of your departure. If you 
were flying directly over Columbus International Air- 
port (see Sectional Chart) at 3,500 feet m.s.1. this 
would mean that you would be- 

l-approximately 300 feet below the base of the 

2-approximately 500 feet below the base of the 

&approximately 500 feet above the base of the 

4-m top of the clouds. 

clouds at 3,500 feet. 

Hg. 

at Columbus than it is at Charleston. 

feet. 

clouds. 

clouds. 

clouds. 

9. Refer to the Weather Depiction Chart as shown 
The smooth solid lines (not scalloped) in Figure 3. 

enclose areas wntaining- 
l -equal  barometric pressure. 
2-heavy precipitation. 
%marginal, but better than VFR minimums. 
&weather that would be below VFR minimums 

in controlled airspace. 

10. Using the Winds Aloft Forecasts for Charleston, 
(Figure 8 ) .  you determine that the wind at 7,500 feet 
is from a- 

1-true direction of 026" at 22 knots. 
2-magnetic direction of 260' at 27 m.p.h. 
3-true direction of 220° at 10 knots. 
&true direction of 260° at 27 knots. 



11. You decide to cruise with a power setting of 
2,200 r.p.m. and 21” Hg., producing 55% b. hp. 
(brake horsepower) on the first leg of your flight. 
Using the Cruise Performance Chart for 5,000 feet 
(Figure 49) you determine your true airspeed and 
rate of fuel consumption will be approximately- 

1-172 m.p.b. and 11.7 g.ph. 
2-165 m.p.h. and 10.4 g.ph. 
3-163 m.p.h. and 6.3 g.ph. 
4-158 m.ph. and 10.0 g.ph. 

12. Assume that your true airspeed will he 173 
m.p.h. and the wind is forecast to be from 240’ at 
16 knots at your selected cruising altitude. What will 
be your magnetic heading and groundspeed from 
Columbus to Wood County Airport at Parkershurg? 
(Use Sectional Chart.) 

1 - 1 1 8 O  MH and 180 m.p.h. groundspeed. 
2-123O MH and 158 m.p.h. groundspeed. 
3-128O MH and 182 m.p.h. groundspeed. 
4-113O MH and 186 m.p.h. groundspeed. 

13. In order to make good a true airspeed of 176 
m.p.h. at 6,000 feet, where the outside air temperature 
is reported as - 0 8 O  C., your indicated airspeed should 
be approximately- 

1-160 m.p.b. 
2-159 m.p.h. 
3-178 m.p.h. 
4-152 m.p.h. 
NOTES Awurne the indicated altitude to be the Same as 

pressure altitude. 

14. Which of the following statements concerning 
Port Columbus International Airport is correct? See 
Figures 70 through and Figure 78. 

1-There are only two hard-surfaced runways at 
this airport-the longest of which is 10,700 
feet. 

2-The highest grade of aviation gasoline avail- 
able for aircraft is 115/145. 

3-A Visual Approach Slope Indicator (VASI) 
is installed for runway 28L. 

&The tower transmits and receives on the fre- 
quencies 120.5 and 122.4. 

15. Asswme each of the four persons aboard the air- 
plane weighs 180 Ibs. and that the airplane will have 
a full fuel load. From the information in the airplane 
owners manual in Figure 42, you determine that to 
remain within the maximum allowable gross weight 
the baggage should not exceed- 

1-17 lhs. 
2-36 Ibs. 
3-120 Ibs. 
4-136 Ihs. 

per gallon of oil. 
Now: Based an 6 Ibs. pcr gallon of fuel and 7.5 Ibe. 

. . . * . *  
After filing a flight plan, you conduct a thorough pre- 
flight inspection of the airplane and prepare for takeoff. * . . . . .  

16. While allowing the engine to warm up prior to 
your “before takeoff check,” you remember that 
detonation may result in severe damage to the engine 
and occurs when the fuel mixture explodes instead 
of burning evenly and progressively. One factor that 
is likely to cause detonation is- 

1-high density altitudes. 
2--excessively rich fuel& mixtures. 
3-the abrupt opening of the throttle. 
&the use of higher-thamrecommended fuel 

17. The stalling speed of your airplane is 65 m.p.b. 
indicated airspeed in a wings-level attitude. After 
takeoff you are climbing directly into a 30 m.p.h. head- 
wind at an indicated airspeed of 95 m.p.b. If a turn 
is made so that the wind is from directly behind the 
airplane, the- 

octanes. 

1-airplane would stall. 
2-groundspeed would increase by 60 m.p.h. 
3-indicated airspeed would read 125 m.p.h. 
&true airspeed would increase to 125 m.p.h. 

18. In using the magnetic compass to establish and 
maintain your heading, you should know that the nor. 
ma1 characteristics of a compass in  the Northern 
Hemisphere will usually cnuse it to indicate a turn 
toward the- 

1-west as you enter a medium banked left turn 

2-enst as you enter a medium banked left turn 

3-south when you accelerate on an east heading. 
&north when you decelerate on a west heading. 

19. In reviewing the NOTAMS (Figure 86) for 
the airports you will be using on this flight you 
determine tbat- 

1-runway 10R-28L at Port Columbus Inter- 
national is closed to aircraft of over 12,500 
Ibs. 

from a south heading. 

from a north heading. 
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2-runway 5R-23L at Parkersburg, Wood County 
Airport is closed (0700-1730) until further 
notice. 

3-there may be intermittent kite flying up to 
10,000 feet and above, approximately 10 miles 
west of Port Columbus International during 
daylight hours. 

&the threshold on runway 35 is displaced 500 
feet at the Kanawha Airport in Charleston. 

20. After departing Port Columbus, you are flying 
on course toward Parkersburg. You tune in Appleton 
VORTAC, located to the left of your course, and at 
1217 CST you cross the 223O radial of Appleton 
VORTAC. Five minutes later you cross the 180° 
radial of Appleton. If you maintain the same ground. 
speed, the approximate ETA over Parkersburg, Wood 
County Airport should be- 

1-1237 CST. 
2-1242 CST. 
3-1247 CST. 
4-1252 CST. 

21. While flying on a magnetic heading of 128O 
enroute to Parkersburg, you note that a relative 
bearing of 3 0 5 O  to the Zanewille nondirectional radio 
beacon (to the left of course) is indicated on the 
fixed scale ADF dial. On what magnetic bearing from 
the radio beacon is your aircraft located? 

1-253O. 
2-73O. 
3-233O. 
4-243O. 

22. On course to Parkersburg, you tune in Zanes- 
ville VORTAC to check your position in relation to 
the 180° radial. Zanaville VORTAC is located north 
of your course. With the omnibearing selector set 
to 180° and the TO.FROM indicator showing 
“FROM,” you note the CDI (Left-Right) needle shows 
a fuIlm.de deflection to the right. This means that 
you- 

1-have already crossed the 180° radial of Zanes. 

2-have not crossed the 180” radial of Zanesville. 
3-probably have a malfunction in your omni 

equipment since Zanesville is to the left of 
your course. 

&are not using a proper method for determin- 
ing your position in relation to Zanesville. 

23. You departed Columbus with an altimeter set- 
If you failed to readjust to the 

ville. 

ting of 30.26” Hg. 
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altimeter setting of 30.23” Hg. given to you by Wood 
County Tower, your altimeter will read, upon landing 
at Parkersburg, approximately- 

1 - 8 2 8  feet. 
2-888 feet. 
3-798 feet. 
G 9 1 8  feet, only if the temperature lapse rate is 

standard. 

24. As you approach Parkorsburg, assume that you 
receive the following message from Wood County 
Tower: 

. . . . WIND TWO ZERO ZERO AT ONE FIVE, 
ALTIMETER THREE ZERO, TWO FIVE, ENTER 
LEFT TRAFFIC FOR RUNWAY TWO O N E . .  . . 

‘ I  

.. 
Based on the message above, you would plan to land 

1-true direction of 210° and your heading on 
base leg should be approximately 300O. 

2-magnetic direction of 021O and your heading 
on base leg should be approximately 1 1 5 O .  

3-magnetic direction of 0 2 1 O  and your heading 
on base leg should be approximately 125O. 

&magnetic direction of 2100 and your heading 
on base leg should be approximately 295O. 

on runway 21 with an approximate- 

25. As you maneuver the airplane in the traffic 
pattern, you are aware that a stall this close to the 
ground is dangerous. You should realize that an air. 
plane can be stalled- 

l - a n l y  when the nose is high and the airspeed 
is low. 

Z-only when the nose is too high in relation to 
the horizon. 

h n l y  when the airspeed decreases to the estab. 
lished stalling speed. 

4-at any airspeed and any flight attitude. 

26. Most performance charts are based on pres- 
The pilot can determine pressue alti- 

l+urrent altimeter setting provided by the 
weather station and the indicated altitude will 
be the pressure altitude. 

2-standard sea level pressure of 29.92” Hg. and 
the indicated altitude will be the pressure 
altitude. 

3-station pressure reduced to sea level and the 
indicated altitude will be the pressure altitude. 

&field elevation and add the number of feet 
indicated by the smallest hand. 

sure altitude. 
tude by adjusting the altimeter to t h e -  



27. By referring to the Sectional Chart as you a p  
proach Wood County Airport, you note an obstruction 
(approximately 1% miles to the right of murse and 
13 miles northwest of the airport). This obstruction 
is- 

1-a television tower, extending to a height of 
321 feet above the ground, that is under eon. 
struction. 

2-1.146 feet above the ground. 
S m o r e  than 1,000 feet above the ground. 
4--1,146 feet MSL at the top. 

28. Assume that the runways at an airport where 
you plan to land have special markings as shown in 
Figure 22. Which of the following is a true state- 
ment in regard to operating from this airport? 

1-Runways 3 and 9 are dosed for landings. 
2-Runway 3 has a jet overrun at the upwind 

end of the runway. 
STakeoffs  are not permitted using the full 

length of runway 9 because of the displaced 
threshold. 

4-Touchdowns may be made at the beginning 
of the hard surface on runway 27. 

29. After reviewing the AIM excerpts in Figures 70 
through 79, and 86, determine which of the follow- 
ing statements are true, with respect to landing at 
Parkersburg, Wood County Airport: 

A. The highest grade of aviation gasoline available 
at this airport is 115/145. 

8. The tower is in operation between the hours 
0700-2300 local time. 

C. You can transmit to the tower on the,frequency 
123.7 and receive the tower on 122.5. 

D. There are three hard surfaced runways at this 
airport but only two of them are usable since 
runway 16-34 is closed. 

E. Major airframe and major powerplant repairs 
may be obtained. 

The correct statements are- 
1-A, C. 
2-B, D, E. 
3-B, C. 
4-C,  D, E. . . * . . .  

You land at Parkershurg and check the weather be. 
fore departing for Charleston. . . . . . .  

30. The Condor 410 has an unsupercharged engine 
rated at 260 hp. at sea level with 2,625 r.p.m. and 29” 
Hg. With the constant-speed propeller set to full low 

pitch, the mixture full forward, and using full throttle 
for takeoff at an airport where the elevation is 5,000’ 
above sea level, you should expect, because of the 
elevation, to hav+ 

1-less than 29” Hg. manifold pressure. 
2-Im than 2,625 r.p.m. 
3-an excessively lean fuel/air mixture. 
&more than 2,625 r.p.m. 

31. Assume that you plan to take off from an air. 
port where the pressure altitude is currently 5,000 
feet, the wind is calm, and the airplane is loaded to 
maximum allowable gross weight. Using the Takeoff 
Data Chart in Figure 43, determine the increase in 
takeoff distance to clear a 5o-foot obstade when the 
temperature is %O F, over a similar condition with 
the temperature 41° F. 

1-205 feet. 
2-368 feet. 
-5 feet. 
4-791 feet. 

32. Assume that you are flying an airplane equipped 
with a float.type carburetor. While in level cruising 
flight, you notice that although the position of the 
throttle and propeller controls are unchanged, you 
are gradually losing manifold pressure and airspeed. 
Suspecting carburetor ice, you apply carburetor heat. 
If carburetor ice does exist, you will note- 

1-an immediate increase in manifold pressure 
as carburetor heat is applied. 

2-a progressive increase in 1.p.m. as the car. 
buretor heat melts the ice. 

%a further loss of manifold pressure followed 
by a gradual increase while carburetor heat 
is being applied. 

4 - a  decrease in r.p.m. until the application of 
carburetor heat is discontinued. 

33. Reports of weather conditions at flight altitude, 
particularly between stations, seen by the pilot instead 
of the ground observer, are available in weather sta. 
tions and frequently broadcast by radio. This type 
of information is termed- 

1-In-flight Weather Advisories. 
2-AMOS reports. 
SSIGMETS.  
4-PIREPS. 

34. A high, lens.sbaped cloud termed “Standing 
Lenticular” and reported in  aviation weather sequence 
reports by a contraction ACSL, is usually associated 
with a “mountain wave” type weather phenomenon. 
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Associatrd with a cloud of this type, you should expect 
to find indlight conditions such a s  

1-fog and poor visibility. 
2-heavy precipitation. 
3--calm wind conditions. 
h e v e r e  turbulence. 

35. While on the ground at Parkersburg, you re. 
quest that your fuel tanks be refilled. With regard 
to various grades of aviation gasoline, which of the 
following stntements is TRUE? 

1-Use of a lower than specified grade results in 
reduced power output and is usually more 
harmful to the engine than higher grade. 

2-Use of a lower than specified grade may re. 
sult in reduced powcr output but is usually 
less harmful to the engine than higher grade. 

3-Usr of a highpr than specified grade usually 
improves engine performance and is not 
harmful to thr engine. 

&Use of a higher thdn specified grade improves 
engine performance but is usually harmful to 
the engine. 

36. Using appropriate information from the Air- 
plane Flight Manual, Figure 42, and the Weight and 
Balance Charts, Figures 46 and 47, determine whether 
the airplane, if loaded as follows, mrets weight and 
balance requirements. 

4 occupants 170 Ibs. each 
Full fuel tanks 
Full oil tank 
Oil moment - .4 
Empty airplane +63.7 

Baggage 70 Ibs. 

6 Ihs. per gal. 
7.5 Ihs. per gnl. 

moment 

On the basis of this information, the total moment i s  
1-135.5, but the airplane would not be within 

2-125.1, and the airplane would be within c.g. 

3-131.3, and the airplane would be within c.g. 

4-125.1, hut the airplane would not be within 

c.g. limits. 

limits. 

limits. 

c.g. limits. 
e l l . . . .  

After taking care of some business at Pnrkersburg, 
you check the wrather and file a flight plan for the 
flight to Charleston. 

. * . * . .  
37. To taxi to runway 21 at  Wood County Airport, 

from where you are parked, it is necessary to cross 
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runway 28. 
instructions, ground control replies, 

In response to your,request for taxi 

". . . . CLEARED TO RUNWAY TWO ONE.. . ." 

1-authorized to taxi to runway 21 but clearance 
must be obtained to cross runway 28. 

2--clenred to runway 21 and need no further 
clearance to cross runway 28. 

3-authorized to use ruQway 21 for takeoff but 
must contact the control tower for clearance 
to cross runway 28. 

bleared to taxi to and take off from runway 
21 unless further instructed to hold. 

This phraseology means that you are- 

38. Refer to the Qimh Data Chart, Figure 44, to 
determine the best indicated airspeed for climb at 
5,000 ieet (assume standard temperature) for the 
Condor 410 at a gross weight of 2.800 pounds. By 
interpolation, you determine the best climb airspeed 
and resulting rate of climb to be- 

1-102 m.p.h. and 1,405 feet per minute. 
2-99 m.p.h. and 1,095 feet per minute. 
&lo1 m.p.h. and 980 feet per minute. 
4-97 m.p.h. and 1,210 feet per minute. 

39. You are on course to Charleston on V115 at 
4,500 feet MSL. As you approach V174 which 
c rows  your course, you observe a large twin engine 
airplane flying westbound on this airway at your =me 
altitude and converging from your left. The airplane 
to your left i s  

1-at a proper altitude but does not have the 

2-not at a proper nltitude but does have the 

S a t  a proper altitude and has the right.of-way. 
k n o t  at  a proper altitude and does not have 

right-of.way. 

right-of.way. 

the right-of-way. 

. . * . . *  
As you prepare to land at Kanawha Airport at 
Chnrlestpn, you observe severnl jet airliners landing 
and departing from this airport. 

. . . * . *  
40. The intensity of the vortices associated with the 

wake turbulence of large aircraft is greatest when 
such airplanes are operating at- 

1-high airspeeds and low gross weights. 
2-high airspeeds and high gross weights 
S l o w  airspreds and high gross weights. 
&low airspeeds and low gross weights. 



EXPLANATIONS OF THE SAMPLE TEST ITEMS 
NOTE: We wish to emphasize that a creditable per- 
formance on this sample test should not he interpreted 
to mean that you have achieved the knowledge require- 
ments for the issuance of a Commercial Pilot Certifi- 
cate. This test is merely to acquaint you with the 
types of test items in the official written test and to 
assist you in prepring for that test. 
1-(4) FAR 61.43 prescribes that for operations 

requiring a Commercial Pilot Certificate, a 
Second Class Medical Certificate expires at 
the end of the last day of the 12th month 
a/ter the month in which it was issued. The 
12th month after June 1970 is June 1971. 
The last day of June 1971 is the 30th of 
June. Therefore, the medical certificate ex. 
pires at  the end of June 30, 1971, as cor- 
rectly indicated only in response number 4. 

2-(3) Response number 1 is incorrect because 
Airworthiness Certificates are normally is. 
sued when the aircraft is certificated as 
being airworthy at the time of original 
manufacture, and after substantial alteration 
or repair has been made and the airworthi- 
ness renewed. It is not issued after each 
annual inspection. Number 2 is wrong in 
that Registration Certificates are reissued 
only when ownership of the aircraft has 
been transferred. Number 3 is correct sinw 
FAR Part 91 requires that entries he made 
in the maintenance records each time main. 
tenance work, including inspections, is per- 
formed. Number 4 is incorrect since the 
alteration and repair form describe only the 
alteration and repair that was performed 011 

the aircraft or component, and does not 
refer to an inspection of the whole airplane. 

L ( 4 )  The Basic VFR weather minimums are out- 
lined in FAR 91.105. Response 1 is in. 
correct because it lists 1 mile visibility. 
Response 2 is incorrect as the distance from 
clouds is reversed and the 1 mile visibility 
is not correct. Response 3 also has the 
distance from clouds reversed. Therefore, 

Response 4 is the correct answer in accord. 
ance with the regulations. 

4-(1) Response number 1 is correct because this 
action L good operating practice and FAR 
Part 91 does require that each pilot in com- 
mand, before beginning a flight away from 
the vicinity of the airport, shall familiarize 
himself with available weather reports and 
forecasts, fuel requirements, alternative ac. 
tions if the planned flight cannot he com- 
pleted, and any known traffic delays of which 
he has been adtised by ATC. Hence, re. 
sponse numbers 2, 3, and 4 are incorrect 
since this requirement of FAR is not limited 
to Rights carrying passengers for hire, nor 
to those flights traversing controlled airspace. 

5-42) Response 1 is incorrect since at  14Gil2 
Charleston is forecast to have partial ob- 
scuration sky conditions with 3 miles visi- 
bility and smoke improving to 25,000 thin 
broken clouds at  16002. Columbus is fore. 
cast to have only $$ mile visibility with fog 
until 15002. Response 2 is the correct an. 
swer because of the fog condition, forecast 
to last until 15002 (1000 EST). There is 
no mention of a cold front or wind shift a1 
12302, thus response 3 is incorrect. Re. 
sponse 4 is also incorrect because of fog 
forecast at  12302 (0730 EST). 

6 ( 3 )  Response 1 is incorrect, as the weak cold 
front extends southwestward across south. 
eastern Michigan and Central Missouri and 
is not expected to move to the Ohio/West 
Virginia border until 01002 Tuesday. Re- 
sponse 2 is incorrect since the freezing level 
is forecast at  or near the surface. Response 
3 is the correct answer as mentioned in the 
Washington forecast. Response 4 is incor. 
rect because of the visibility restrictions 
(fog, haze, and smoke). 

7-(2) The thin broken clouds are at 25,000 feet 
and the visibility is 35 miles at Roanoke. 
Therefore, response 1 is incorrect. Response 
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2 is the correct answer since the first figure 
of the altimeter setting is always omitted 
from the report. Response 3 is incorrect 
because Charleston has a temperature/ 
dewpoint spread of 16 degrees and the 
spread at Columbus is only 4 degrees. Re- 
sponse 4 is incorrect because there is no 
ceiling reported at  Parkrrshurg--only thin 
scattered clouds at  30,000 feet. 

Cloud 
heights are reported above the ground at 
the reporting station. In this case, the 
broken clouds are reported at  3,200 feet 
and this figure, added to the Columbus Air- 
port elevation of 816 feet, places the base 
of the clouds at  4,016 feet MSL. Therefore, 
your flight at 3,500 feet MSL places you 
516 feet below the base of the clouds. Ob- 
viously, responses 3 and 4 are incorrect since 
you are not ahoye the base of the clouds, 
and response 1 is not correct since you are 
more than 30 feet below the clouds. 

9-(4) The correct answer to this sample test item 
a n  he found in the legend at  the bottom of 
the Weather Depiction Chart. Response 4 
is correct since the smooth solid lines (not 
scalloped) enclose areas where the ceiling 
is below 1,000 feet or visibility is below 3 
miles or both. FAR 91.105 deals with basic 
VFR weather minimums in controlled air- 
space. Responses 1 and 2 are incorrect since 
these markings are not related to barometric 
pressure or areas of precipitation. Response 
3 is obviously not in accord with regulations. 

l0-(4) Remember, the Winds Aloft Forecasts give 
the direction from which the wind is blowing 
as measured from TRUE north, and the 
speed is given in KNOTS. Since, in Figure 
8, the wind is not given for 7,500 feet, we 
must interpolate using the winds data given 
on either side of this altitude. I t  is noted 
that the wind is from 260° at 22 knots at 
6,000 feet, and from 260° at 33 knots at 
9,000 feet. Therefore, for each 1.000 feet 
between these altitudes the wind direction 
remains the same. The wind speed increases 
11 knots between the 6,000 and 9,000 foot 
levels. Since 7,500 fert falls halfway bc- 
tween these levels we add 5 knots (half of 
11) to 22 knots, which equals 27 knots, as 
correctly given in response number 4. Re- 
sponse 2 is wrong because of the incorrect 

8 4 2 )  The correct answer is response 2. 
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magnetic value; and because the speed is in 
m.p.h. Responses 1 and 3 list both incorrect 
wind directions and wind speeds. 

11-(2) The Cruise Performance Chart for 5,000 feet 
shows the power setting of 2200 r.p.m. at  
21" Hg. and 55% b.hp. results in a TAS 
of 165 m.p.h. while using 10.4 6.p.h. of gaso- 
line-as indicated in the correct answer, 
response 2. Response 1 is incorrect because 
it concerns using 23" Hg. and 62% b.hp. 
Response 3 lists the figures for 2100 r.p.m., 
53% b.hp. and the 6.3 gallons from the 
endurance column. Response 4 is wrong 
because it lists dntn from the 2,500 foot 
chart. 

12-(3) At the meridian nearest the midpoint of 
your Right (see Sectional Chart). measure 
the true course (120°) between the two 
points. After converting the windspeed from 
16 knots to 18.4 m.p.h. (since your airspeed 
is in m.p.h.), apply the wind direction and 
windspeed to the true course and true air- 
speed (hy graphically plotting a wind tri- 
angle problem or by use of the wind face 
of a computer). After doing so, you deter- 
mine that the true heading is 125O and the 
groundspeed is 182 m.p.h. On the Sectional 
Chart you find a magnetic variation of 3' 
in the area of your flight. Adding this 
variation of 3O (since it is westerly) to the 
true heading, gives you a magnetic heading 
of 128O. 

Given Find 
TC ____________. 120" TH _ _ _ _ _ _ _ _ _ _ _ _ _  125" 
TAS ______  173 m,p.h. Mag. Vsr. _ _ _ _ _ _  3" W 
Windspeed 18.4 m.p.h. MH -____- --- ---- 128' 

(16 knots) 
Wind Direction - 240" GS _ _ _ _ _ _ _ _  182 m.p.h. 

True 

Although slight variances may exist in diI. 
ferent computrrs, if you use correct proce- 
dures, your rpsults should more nearly agree 
with response number 3 than with the in- 
correct responses 1.2, and 4. 

l S ( 1 )  Thr explnnation presented herein is perti- 
nent to the type of computers having a 
typical True Airspeed Computntions scale 
and may diffrr slightly from methods used 
in various other computers. However, thr 
fundamental solutions are similar. On the 
Airspeed Computations scale set the outside 
air temperature, -08O, opposite the cruising 



altitude of 6,000 feet. Directly below 176 
m.p.h. TAS on the True Airspeed Scale, read 
the indicated airspeed of 164 m.p.h. on the 
Indicated Airspeed scale. The incorrect 
figures in responses 2, 3, and 4 may residt 
if you do not make certain that the problem 
is set up on the Airspeed Computations scale 
of this computer; or if +08O is used instead 
of -08O; or if you read the indicated air- 
speed on the True Airspeed scale instead of 
on the Indicated Airspeed scale. 

14-(2) According to the AIM excerpts, there are 
five hardmrfaced runways at  Port Colum- 
bus, thus making response 1 wrong. Re. 
sponse 2 is the correct answer since the code 
F-22 represents 115/145 grade aviation 
gasoline. T h e  higher codes represent jet 
fuels. Response 3 is incorrect as there is no 
VASI installed at  this airport. The tower 
transmits and receives only on the frequency 
120.5. The tower can only receive on 122.4, 
which means that response 4 is incorrect. 

l S ( 2 )  The correct method of computation for this 
problem is as follows: 
1,840.0 Ibs. empty weight (including 1.5 gal. 

+ 22.5 Ihs. of oil (3 gal. at  7.5 Ibs. per 

+720.0 Ibs. for occupants (4 persons at 

+381.0 Ibs. of fuel (63.5 gal. usable fuel 

of unusable fuel). 

gal.). 

180 Ibs. each). 

at  6 Ihs. per gal.). - 
2,963.5 Ibs. loaded weight 
3,000.0 Ibs. (maximum gross weight) 

-2,963.5 Ibs. (loaded weight) __ 
36.5 Ibs. baggage 

16-43) Detonation is always closely associated with 
abnormally high cylinder temperatures and 
pressures. Response number 1 is incorrect 
hecause high density altitudes will cause the 
fuel/air mixture to become richer with a 
cooler engine temperature. Number 2 is 
incorrect since a rich mixture burns faster 
than a lean mixture, and therefore produces 
less heat and pressure. Number 3 is correct 
because abrupt opening of the throttle from 
a slow speed will result in sharp increases 
of pressure within the cylinder, causing an 
almost instantaneous burning of the mixture 
which is characteristic of detonation. Nuni. 

ber 4 is incorrect because the octane rating 
reflects the ability of the fuel to withstand 
compression without detonation. Therefore, 
the higher the octane rating, the less likeli. 
hood of detonation. 

17-(2) Remember, airspeed is the speed at  which 
an aircraft is traveling khrough the air mass. 
Since the direction it travels through the 
air has no effect on its speed through the 
air, the true airspeed and indicated airspeed 
will not he affected by a change in direction 
of travel. Thus, responses 3 and 4 are iu- 
correct. Response number 1 is also incorrect 
because if the stalling speed is 65 m.p.h. and 
the airplane, as implied above, is still trav- 
eling 95 m.p.h. through the air, the airplane 
will not stall. Number 2 is correct because 
when headed into the wind, the airplane’s 
speed over the ground is retarded to 65 
m.p.h., but when headed downwind, the wind 
increases the groundspeed to 125 m.p.h., a 
gain of 60 m.p.h. 

18- (2 )  The lines of force in the earth‘s magnetic 
field are parallel to the earth’s surface at the 
equator but point increasingly downward 
when moving closer to the magnetic poles. 
In addition to aligning itself with the m a g  
netic field and magnetic poles, the compass 
card has a tendency to dip downward be. 
cause of the downward pull of the magnetic 
field. In straight.and.level flight the compass 
card is balanced to compensate for this ten- 
dency to dip downward. While in a banked 
attitude, however, the vertical component of 
the earth’s magnetic field causes the north- 
seeking end of the compass card to dip to 
the low side of the bank and thus to rotate. 
In a hank from a north heading, this rota. 
tion, from the pilot’s viewpoint, is opposite 
to the direction of the bank, and from a 
south heading is in the same direction as the 
bank. In  a left bank from a south heading, 
the card will rotate toward east, hence re. 
sponse number 1 is incorrect. A left bank 
from a north heading will rotate the card 
toward east as correctly stated in response 
number 2. During acceleration and de. 
celeration on east and west headings, the 
card tilts fore and aft, and again is caused 
to rotate. The direction of this rotation 
during acceleration or deceleration on east 

15 



and west headings can be easily.remembered 
by associating the Iettrrs of the word ANDS; 
i.e., Acceleration (to the) North; Decelern- 
tion (to the) South. Therefore, responses 
3 and 4 are incorrect. 

19-(3) The NOTAM for Columbus, Ohio, in Figure 
86, lists the following information: “Colum- 
bus, Port Columbus International Airport: 
Intermittent kitr flying up to 10,000 feet 
and above, approximately 10 miles west of 
airport during daylight hours. Voice on 
localizer frequency 109.5 unavailable until 
further notice.” Response 3, the correct an. 
swer, was excerpted from the above NOTAM. 
Responses 1, 2, and 4 are fictitious state- 
ments. 

2&(3) In solving this problem on a computer, you 
find that 14 statute miles were covered in 5 
minutes, which resulted in a groundspeed 
of 168 m.p.h. The distance from the 180d 
radial of Appleton VORTAC to Pnrkersburg, 
Wood County Airport is 70 statute miles, 
which will require 25 minutes at  168 m.p.h. 
groundspeed. Thrrefore, response 3 is wr- 
rect, since by adding the time of crossing 
the 180° radial of Appleton (1222 CST) 
to the 25 minutes, you find the ETA at 
Wood County Airport to be 1247 CST. 
Response 2 is incorrect, since the 25 minutes 
was added to the time over the 223O radial 
instead of the 180° radial. This is a w m -  
mon error in solving this type of problem. 

21-(1) To obtain the magnetic bearing to the sta- 
tion (radio beacon) from the airplane, add 
the magnetic heading (128O) to the ADF 
relative bearing (305O). The sum is 433‘. 
which is greater than 3 6 0 O ;  therefore, you 
must subtract 360° with a result of 073O. 
The 073O represents the magnetic bearing 
from the airplane to the station. To obtain 
the magnetic bearing from the station to 
the airplane, calculate the reciprocal by 
adding 180° to 073O. This results in a 
total of 253O as indicated in correct re. 
sponse 1. 
Solution : 

128O magnetic heading 
+305O ADF rrlative bearing 

4330 
- 

4330 
- 3600 

073O magnetic bearing aircraft to station 

073O 
+ 180° reciprocal - 

253O magnetic bearing station to aircraft. 
NOTE: If the hearing from the aircraft to the station 
is more than 180” it is necessnry to subtract 180° in 
order to calculate the reciprocal bearing. When the 
hearing from aircraft to station is less than 180° add 
180° for the reciprocal. 
22-(1) A reliable way for position checking in rela. 

tion to an off-course omni station radial is 
to place the bmnibearing selector on the 
radial you wish to locate. The TO.FROM 
indicator will then indicate “FROM.” In 
this problem, the airplane is somewhere 
south of Znnesville VORTAC, and by placing 
180° on the omnibenring selector, the TO- 
FROM indicator reads “FROM.” The CDI 
(Left-Right) needle is deflected to the side 
the station is on (to the left) until reaching 
the 180” radial. Upon arrival at  the 180° 
radial, the CDI needle centers, and after 
passing this radial, the CDI needle deflects 
to tbr opposite side from which the station 
is lorated (to the right). Another way to 
visualize your position in relation to the 
180° radial is to imagine that you have 
turned the airplane to a hending parallel to 
the 180° radial. If you have not reached 
the 180° radial the CDI needle will be de. 
flected to the left. When arriving at  the 
180° radial, the CDI needle centers and 
after passing the 180° radial the needle 
deflects to the right. Therefore, response 1 
is the correct answer since the CDI needle 
indicates a full scale deflection to the right 
denoting that the 180° radial has been 

23-(2) Each 0.1’’ Hg. of pressure indicated in the 
Kollsman window represents approximately 
100 ft. on the altimeter dial. The altimeter 
setting of 30.26 is .03 higher than the proper 
setting of 30.23, which represents 30 feet on 
the altimeter dial. In this case, the 30-foot 
error must be added to the Wood County 
Airport elevation of 858’ (858+30=888’). 
The erroneous reading of 888’ will appear 

. crossed. I 
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upon ldnding as stated in correct responsr 2. 
Hence, responses 1, 3, and 4 are incorrect. 

24-(4) The runway numhrr 21 corresponds to the 
magnetic direction (210O) of a takeoff or 
landing on that runway. In runway desig- 
nations, the last digit is always omitted. 
Response numbrrs 2 and 3 arr incorrect 
hrcnuse a runway with a dirrction of 021O 
would hc drsignntcd as runway 02 instead 
of 21 and alsoithe hasr leg headings arc for 
righbhand pattrrns. Response 1 is incorrect 
hecause it mentions true dirrction for thr 
runway and no allowance is mndr for drift 
corrections on bnsr lrg. Thercforr. response 
4 is the correct answer, since the magnetic 
direction of t h r  runway is 210° and a lrft. 
hand ‘base leg, 90° degrees to the runway 
and corrected for a left crosswind, rrquirrs 
a magnetic hrading slightly less than 300° 
(295O). 

25-(4) A stall is always the result of exceeding thr 
criticnl angle of attack. This can occur not 
only at low airspeeds or nose high attitudes, 
hut also when excessive or sudden hack 
pressure is applied in a pull.up from a high- 
speed steep dire, steep turn, or any other 
attitude. High sperd stalls of this type arc 
sometimes well ahovc thr rstuhlishrd stalling 
speed. Thcrefore, the conditions prrscrihed 
in response numhrrs 1, 2, and 3 are not thr 
only conditions in which a stall can oe.cur. 
Rrsponsr numhrr 4 is the only correct 
answer. 

2&(2) Responsr 1 is incorrect since this procedure 
will givr you the altitudr ahow mean spa 
level (MSI.), and is used in establishing 
cruising altitudes helow 18,000 fect. Num. 
her 2 is corrrct in that pressure altitude is 
actually the height nhove a standard pres- 
surr levd of 29.92” Hg. Number 3 is 
incorrect sincr this procedure in fact is what 
you are accomplishing in rrsponsc 1. Num- 
her 4 is in error herausr the smnllrst hand 
on t h r  altimeter indicatrs the 10,000-foot 
increments only. 

27-(4) To answer this trst itcm you should refer to 
the Sectional Chart Irgrnd. It is true that 
thr chart lists in parenthrsis (321) which 
is the hright of the structure above thc 
ground as mrntionrd in rrcponse 1. How- 
ever, thr lettrrs I!C (undrr construrtioii) 

do not appear on the chart, thus making 
response 1 incorrect. Response 4 is the 
correct answer, since the numbers 1146 
without parenthesis indicate elevation above 
sea level of the top of the structure. Re- 
sponses 2 and 3 are incorrect, since the 
numbers in parenthesis indicate the height 
of tower-321 fect ahove the ground. 

2&(4) This guide contains an excerpt from AIM 
(Figure 69) which drnls with Airport, Air 
Navigation Lighting and Marking Aids. 
Response 1 is incorrect because the “X” 
symbol docs not appear on runways 3 or 9. 
Responsr 2 is incorrect because therc are no 
ovrrrun markings on runway 3. The dis. 
placed threshold on runway 9 designates the 
hrginning of that portion of the runway 
usahle for landing, thus making response 3 
inrorrrct, since the full length of runway 9 
is available for takeoff. Response 4. is cor- 
rrct since the markings on this runway arr 
all-weather runway markings nnd.,hoth tnkc. 
off5 and landings are pcrmissihlr at thr he. 
ginning of the hard surface of runway 27. 

29--(2) Rrsponse 2 includes only the three correct 
statrments (B, D, E ) .  &The Airport/ 
Facility Directory excrrpt in Figurr 79, lists 
for Parkershurg in remarks, “Operations 
0700-2300 local timr.” I)-Figure 79 shows 

3 hard-surfaced runways at Parkershurg, 
and the NOTAM in Figure 86 indicates that 
runway 16-31: is closed until further notice 
for repairs. E-The mraning of the symbol 
“5-5” in the airport data is explained in 
Figure 71. The incorrrct stntcmcnts A and 
C appear in rrsponsrs 1, 3, and 4. Statc- 
mrnt A is incorrect since Code F-18 in the 
Airport Dirrctory reprrsrnts 100/130 gradr 
uviation gasolinr and F-30 is jet fuol 
(Figurr 71) .  Statrmrnt C is falsr since it 
is possihle to transmit and receivr the towrr 
on thr simplex frequrncy 123.7, hut thr 
frrquency 122.5R listed i n  the Airport 1% 
rrctory means the tower receiws only on 
this frrqucncy. 

: i L ( l )  Although thri engine controls arc in normal 
position for takroff, you should not expect 
thv cnginr to drvrlop normal power at thr 
5,000-fool airport, hrcausr of the lesser air 
drnsity at thr high rluvation. As corrrctly 
stated in rrsponse numhrr 1, you would oh- 
tain IPSS than thc normal 29” Hg. Since the 
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airplane is equipped with a constant.speed 
propeller, the r.p.m. should not be affected 
unless there is a drastic reduction in mani- 
fold pressure. Thus, responses 2 and 4 are 
incorrect. ecause of the less dense air at 
this elevation, the fuel/nir mixture will bc 
richer than normal, rather than too lean, 
making response number 3 incorrect. 

31-(2) With a gross weight of 3,000 Ibs., the dis. 
tance required to dea r  a 50.foot obstacle on 
takeoff a t  5,000 feet with zero wind and 
41O F., according to the chart in Figure 27, 
is 1,675 feet. This distance will increase 
10% for each 25" F. that the temperature 
is above the standard 5,000-foot temperature 
(41O F.). Since the temperature is 96O, 
we have an increase of 5 5 O  (96-41=55). 
This means that we will have an increase of 
22% in takeoff distance. Twenty-two per- 
cent of 1,675 feet is 368 feet. Therefore, 
only response numher 2 is correct. 

32-(3) When ice exists in the carburetor venturi, 
it chokes off some of the air that enters the 
carburetor, resulting in a loss of manifold 
pressure. When heat is applied, an addi. 
tional loss of manifold pressure results since 
heated air  is less dense and some of the 
ramdfect is lost. As the ice is melted by 
the carburetor heat, air is again allowed to 
enter normally and the manifold pressure 
increases. Thus response number 1 is in. 
correct and number 3 is correct. Numbers 
2 and 4 are incorrect because with a constant- 
speed propeller, the r.p.m. will remain the 
enme. 

33-(4) Response numher 1 is incorrect because In. 
flight Weather Advisories are actually fore. 
casts, from a ground observer, of weather 
that is potentially hazardous to aircraft in 
flight. Number 2 is incorrect hecause AMOS 
reports are weather reports from an Auto- 
matic Meteorological Ohservetion Station. 
Numher 3 is incorrect since SIGMETS are a 
fonn of In-flight Weathor Advisories. Num. 
her 4 i s  correct hecause PIREPS are Pllot 
Reports of weather he has seen or experi. 
enced in flight. 

34--(4) A standing lenticular cloud is formed by 
strong winds striking a mountain peak and 
rising. On the leeward side, the air flow 
hrraks down into strong downdrafts and 

B 
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severe turbulence. This turbulence is found 
helow the lenticular cloud, as correctly indi. 
cnted in response number 4 and incorrectly 
stated in number 3. Due to the strong 
winds associated with a mountain wave, it 
is unlikely that fog would form in these 
areas, making response number 1 incorrect. 
Number 2 is also incorrect because, with the 
severe downdrafts on the leeward side, the 
air  is heated as it  descends, decreasing thc 
likelihood of condensntion or precipitatim. 

35-(1) Fuel grade ratings indicate the antiknock 
value or the ability of the fuel to withstand 
compression and resist detonation. The 
likelihood of engine damage due to detona. 
tion is less with the use of the higher grade 
fuel. Conversely, as correctly stated in 
response number 1, if the grade of the fuel 
used is lower than specified for the engine, 
detonation may result and cause damage to 
the engine. Although the lower grade re- 
duces power output, it is always more harm- 
ful than the higher grade fuel. Therefore, 
number 2 is incorrect. Numbers 3 and 4 
are not true hecause use of fuel with a 
higher than specified grade does not usually 
improve performance and may cause engine 
damage by burning the valves. 

36--(2) On the loading graph in Figure 46, follow 
the appropriate diagonal line to the point 
where it intersects the horizontal line repre. 
senting the weight of each loaded item. 
From this point drop straight down the 
graph to determine the moment of each 
item. Add the weight of each item to the 
empty weight (unusable fuel is included in 
the airplane's empty weight) to determine 
the total weight, and add all the moments 
to find the loaded airplane moment. 

Weight 
2 front Mat occupanta 

@ 170 lbs. each 340 Ibs. 
2 rear 60at occupnnh 

@ 170 Iba. each _ _ _ _ _ _ _  940 Ibs. 
63.5 gal. umblc fuel 

@ 6 lbs. per gal. __-_-- 381 lba. 
3 gal. (12 qt.) oil 

@ 7.5 Ibs. per gal. _ _ _ _  22.5 lbs. 
Baggage ________.________ 70 Ibs. 
Empty airplane wcight _ _ _  1,840 Ibs. 

__ 
Total _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2,993.5 

Moment 

+12.2 

f24.0 

+ 18.2 

-00.4 
+07.4 
4-63.7 

t125.1 

- 



Thus, the total moment is 125.1 as stated in  
response number 2. Now enter the Center 
of Gravity Moment Envelope, Figure 47, at 
the total moment for the loaded aircraft until 
intersecting the horizontal line representing 
the weight of the loaded airplane. Since 
this point of intersection lies within the boxed 
area on the graph, the airplane as loaded is 
within the c.g. limits, as correctly stated in 
response 2. Hence, numbers 1, 3, and 4 are 
incorrect. 

37-(2) Response 2 is the correct answer and re. 
sponse 1 is incorrect, since authorization to 
taxi “to” a runway is authorization to cross 
runways that intersect the taxi route, unless 
instructions to the contrary are received. 
Authorization to taxi “to” a runway does 
not constitute a clearance to taxi “on” that 
runway-thus responses 3 and 4 are in. 
correct. 

38-(2) The Climb Data Chart (Figure 44) lists 
data for aircraft with gross weights of 2,600 
and 3,000 Ibs. The gross weight of 2,800 
Ibs. falls midway between 2,600 and 3,000 
Ibs. Therefore, for a gross weight of 2,800 
Ibs., it is necessary to interpolate. Under 
the 5,000-foot column of the Climb Data 
Chart, at a gross weight of 2,600 Ibs., we 
find the best climb airspeed to be 97 m.p.h. 
with a rate of climb of 1,210 f.p.m. At a 
gross weight of 3,000 Ibs., the chart shows 
the best climb airspeed to be 101 m.p.h. with 
a rate of climb of 980 f.p.m. Therefore, 
midway between thew figures, for a gross 
weight of 2,800 Ihs., the best climb airsperd 
is 99 m.p.h. and the rate of climb is 1,095 
f.p.m.-as listrd in correct response 2. All 
other answers are incorrect. 

39-(1) The proper VFR altitudes are even thousands 
plus 500 feet, at  3,000 feet or more above 
the surface and below 18.000 feet, between 
180° and 359O magnetic. In this problem, 
the magnetic COU~WS of the two aircraft are 
199O and 269”-botb of which fall within 
the 180° to 359O direction of Right. There- 
fore, both aircraft are at a proper altitude 
as stated in responses 1 and 3. The regula. 
tion concerning “converging” aircraft states 
in part: “When aircraft of the same category 
are converging at  approximately the same 
altitude (except head.on or nearly so), the 
aircraft to the other’s right has the right.of. 
way.” Since you are on the other aircraft’s 
right, you have the right.of.way and both 
aircraft are of the same category-both are 
airplanes. Response 1 is the only completely 
correct answer. 

4043) Wake turbulence vortex intensity is explained 
in the following AIM excerpt. “When an 
airfoil passes through a mass of air and 
creates lift, energy proportional to the weight 
being lifted is transmitted to the mass of air. 
Generally, the greater the lift, the greater 
the energy transmitted to the air mass in the 
form of turbulence. The turbulence is di- 
rectly related to the weight, wing span and 
speed of the aircraft. Its intensity is di. 
rectly proportional to the weight and in. 
versely proportional to the wing span and 
speed of the aircraft. The heavier and 
dower the aircraft, the greater the intensity 
of the air circulation in the vortex cores. 
Thus, it can he seen that modern large 
transport aircraft will create vortices having 
maximum rotational velocities during take- 
off and landing at or near maximum gross 
weights.” Therefore, response 3 is correct, 
while responses 1, 2, and 4 are incorrect. 
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RECOMMENDED STUDY MATERIALS 
NOTE: Refcrences listed were availahle at the time 
this publication wrnt to press. 

1. Airman’s lnformarion Alanuol ( A I M )  ($29.50!. 
An FAA puhliration drvcloprd as a pilot’s operational 
manual presenting information necessary for the plan- 
ning and conduct of a flight in the National Airspace 
system. (Excrrpts of this manual are presented in thr 
Apprndix of this study guide.) 

AIM is divided into four hasic parts, each of which 
may be purrhasrd separately. 
Part 1, Basic Flight Manual and ATC Procedurcs 

Part 2, Airport Directory (84.00). 
Part 3, Operational Data and Notices to Airmen; 

Part %A, Notices to Airmen ($20.00). 
Part 4, Graphic Noticrs and Supplemental Data 
($1.50). 
2. Night Training I landbwk ($1.25). This is u 

basic rrfrrence manual containing information of 
grcat importance to the commercial pilot. The sub- 
jects covrrrd indudt. theory of flight, principles of 
snfe flying, inspection and care of aircraft, and pcr- 
formance and analysis of flight maneuvers. 

A detailed study of 
weathrr phrnomrna from thr viewpoint of the pilot. 

4. Private Pilot’s llnndbook o/ Aeronautical Knowl. 
edge (52.75). This tcrt of basic aeronautical knowl. 
Pdge was drsigned to mrrt thr needs of the private 
pilot. Hnwevpr, thr commrrcial pilot who is thor. 
oughly familiar with the material disrussed in this 
hook has gonr a long way toward mastering the sub- 
ject areas required for commercial operation. 

(54.00). 

3. Aviation Veatlrrr (54,.00). 

5. Federal Aviation Regulations. The applicant is 
responsihlc for knowing applicable portions of Parts 
61 and 91, which in turn will require a knowledge of 
somr portions of Parts 1 and 71. 

Thr rrgulations arc published hy FAA in Volumes 
containing relatrd FAR Parts. As amendments are 
issued, thry will be furnished as page revisions to the 
prrtinrnt Parts by numhrrcd transmittal sheets. 

The applirahk volume structure is: 
Y O l U f W  FAR Part Price 

I _________-__ 1 $1.50 (Foreign miling- 
50 cents additional.) 

$5.50 (Foreign mailing- 
103, 105. $1.25 udditiona1.i 

56.00 (Foreifin inniling- 
141, 143, 147. $1.50 nddirionnl) 

$2.75 (Forrien mniling- 
95. 97, 157. 75 cents nddilianal.) 
169, 171. 

VI _ _ _ _ _ _ _ _ _ _ _ _  91, 93, 99, 101, 

IX ......._._._ 61, 63, 65. 67. 

XI ________.._. 71, 73. 75, 77. 

6 .  National Transportation Safety Board Investiga. 
tion Regulations, Part 430 ($0.10). Prrscribcs the 
procrdurrs and requircmcnts pertaining to aircraft 
accidrnts and crrtain otlirr incidrnts involving aircraft. 

Analysrs and explana- 
tions of selrctrd topics of arronautical knowledge pre. 
amtrd in thr form of qurstions and answers. The- 
arc issurd hy thr FAA Operations Branch, Flight 
Standards Terhnical Division on an irregular basis 
and are distrihutcd frrr of charge, sin& copy per 
rrqucst. An rxamplr of tht. Exam.0-Grams is pre- 
srntrd un p a p  22 and 23. 

7. VFR EXAM.0-CRAMS. 

I 
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HOW TO OBTAIN STUDY MATERIALS 
VFR Exam.O-Crams and IFR Exam-0-Crams are nondirrctive in nature, and are issued solely as an informn- 
tion service to individuals interested in Airman Written Tests. Thry are available jree of charge (single copy 
only per rcquest) by ordering from: 

Department of Transportation 
FAA Aeronautical Center 
Flight Standards Technicnl Division 
Operations Brnnch, AC-240 
P.O. Box 25082 
Oklahoma City, Oklahoma 73125 

(Indicate in your requrst if you wish to be placed on thc mailing list for future issues.) 
All other' study materials listed may br  obtnined by remitting check or money order to the nearest U. S. Gov. 
ernment Printing Office Bookstore. 

HOW TO GET GPO PUBLICATIONS PROMPTLY 

(1) Use an order form, not n letter, unless nhsolutely necessary. Order forms, which may be duplicated by the 
wer ,  are included in  the catalog "FAA Publications," sent free upon request from: 

Distribution Unit, TAD 484.3 
Department of Transportation 
Washington, D. C. 20590 

(2)  Send separate orders for a subscription and a nonwbscription item. 
(3)  Get the exact name of the publication and the agency number. 
(4) Send a check, not cash. Send the exact amount. 
(5) Enclose a self-addressed mailing label if you have no order blank. 
(6) Use special delivery when needed. 
(7) Use GPO bookstoresthey give priority mail order service. 

The retail GPO bookstores now in being are locnted at the following addresses: 
Superintendent of Documents GPO Bookstore GPO Bookstore 
U.S. Government Printing Officr Federal Office Building Federal Building 
Washington, D.C. 20402 Room 1463 14th Floor Room 135 

219 South Dearborn Street 
Chicago, Illinois 60604 Kansas City, Mo. 64106 

601 East 12th Street 

GPO Bookstore GPO Bookstore GPO Bookstore 
Federal Building Federal Building Room G25 
Room 1023 
450 Golden Gate Avenue Los Angeles, California Sudhury St. 
San Francisco, Calif. 94102 90012 Boston, Massachusetts 02203 

300 N. Los Angeles Street John F. Kennedy Federal Building 
I 

I There are many excellent commrrcially prepared textbooks, audbvisunl trnining aids, and programmed in. 
struction courses, which may be helpful in preparation for the- writtrn test. 

Private Pilot's Handbook o/ Aeronautical Knowledge is nlso nvnilable nt many airports. 
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Dcpnrtmrnt of Transportation 
FEDERAL AVIATION ADMINISTRATION 

VFR PILOT EXAM-0-GRAM NO. 45 

AIRSPEEDS AND AIRSPEED INDICATOR MARKINGS (Seriek2) 

Most FAA written tests contain several test items involving airspeed. Analyses show that many appli- 
cants are not knowledgeable concerning airspeeds. The use of performance charts, computation of 
navigation problems, and filing of flight plans involves the use of True Airspeed. However, in various 
configurations and flight conditions, airplanes are also operated with reference to Calibrated Airspeed. 

WHAT ARE THE DIFFERENT AIRSPEEDS? 
Indicated Airspeed (US) is the uncorrected speed read from the airspeed dial. It is the measurement 
of the difference between impact pressure and atmospheric pressure in the pitot-static system. 
Calibrated Airspeed (CAS) is indicated airspeed corrected for instrument e r ro r  and installation e r ror  
in the pitot-static system. As  the aircraft flight attitude or configuration is changed, the airflow in the 
vicinity of the static inlets may introduce impact pressure into the static source, which results in  
erroneous airspeed indications. The pitot section is subject to e r ro r  at high angles of attack, since 

The four principle airspeeds are defined below. 

the chart to the right the difference between Indicated and 
calibrated airspeed in the lower speed ranges. Perform- 
ance data in aircralt flight manuals is normally based on 

flMS 11 14s I40 so I60 I70 180 I90 lloo] 110 ~120~130~140 

MIS OP llEIslss 6 0 ~ 6 6 ~ 7 2 ~ 8 0 ~ 8 9 ~ 8 8 ~ l 0 8 ~ 1 1 7 ~ 2 7 ~ 1 3 6  

f W 5 m ~ ~ c l ~ ~ s z  ~816~17318~19111011 . 1 . I . I 
Equivalent Airspeed (EAS) Is calibrated airspeed corrected for compressibility factor. This value i s  
very  significant to pilots of high speed aircraft, but relatively unimportant to pilots operating at 
speeds below 250 knots at altitudes below 10, 000 feet. 
True Airspeed (TAS) is calibrated airspeed (or equivalent airspeed if applicable) corrected for a i r  
density error .  TAS i s  the actual speed of the aircraft through the alr mass. Air density e r ror  is 
caused by nonstandard pressure and temperature for which the instrument does not automatically 
compensate. The standard airspeed indicator is calibrated to read correctly only at standard sea 
level conditions--that is, when the pressure i s  29.92 inches Hg and the temperature i s  15°C. 

0 0 0 0 0  
HOW IS TRUE AIRSPEED DETERMINED? 
TAS, it i s  necessary to--(a) work a computer solution, 
or - (b) have in  the aircraft an airspeed indicator, 
similar to the one illustrated to the left, which 
incorporates that portion of a computer which is 
necessary for determining TAS in the cruising speed 
range. This represents the current trend in the design 
of flight instruments that reduce pilot workload. In 
elther case, the prerequisites for determining TAS are 
pressure allitude*, CAS. and outside air temperature. 
Example: For a pressure altitude of 6,500 feet, a 
CAS** of 175 mph, and an outside air  temperature 
(OAT) of c2OoC., you would use the instrument to the 
left as follows: With the adjusting knob, set the 
pressure altitude (6, 500 feet) opposite the OAT 
(*ZO"C.). The needle then shows a TAS of 202 mph 
while on the  inner portion of the dial the needle is 
registering an IAS of 175 mph or 152 knots. 

To find 

*The most accurate method of solving for TAS is by use of 
pressure altitude. However, you can use indicated altltude 
without introducing too great an error in most instances. 

**For this example the U S  and CAS are assumed equal. 
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NOTE: Free A i r  Temperature gages are subject to heat of compression (friction) errors. The higher 
the TAS the more the increase in indication above the actual temperature of the air. 

DO SOME INSTRUMENTS AUTOMATICALLY REGISTER TRUE AIRSPEED? 
true airspeed indicators contain components which correct for pressure altitude, OAT, and compress- 
ability to automatically provide TAS without computations on the part of the pilot. 

PLANES? FAR Part 23, which deals with Airworthiness Standards for airplanes of 12,500 lbs. or  
less, was amended November 11, 1965, to reauire the followlng airspeed markings in multi-engine 

Yes, more advanced 

WHAT ADDITIONAL AIRSPEED INDICATOR MARKINGS ARE REQUIRED IN MULTI-ENGINE AIR- 

airplanes: (a) a blue radial line to show the best rate 
of climb speed ( V y n g i n e - i n o p e r a t i v e .  
(b) a red radlal line to show Vmc -the minimum control 
speed with one-engine-Inoperative. Note in the 
Illustration to the left, that these markings for key 
speeds in multi-engine airplanes are in addltlon to 
those normally required for other airplanes. 

WHICH MULTI-ENGINE AIRPLANES ARE REQUIRED 
TO HAVE THESE MARKINGS? 
which were type certificated under Part 23 on or after 
November 11, 1965, are required to have these mark- 
ings. However, airplanes type certificated before 
that date may also be so marked at the option of the 
owner. 

Only those airplanes 

VFR - No, 45 

NOTE: THE COLORED MARKINGS ON AIRSPEED INDICATORS ARE BASED ON CAS, NOT IAS. - 
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Figure 1. Map showing time zones and dation locations. 



Flgure 2. Surface weather map excerpt. 
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Figure 3. Weather Depiction Chart. 
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B L F  

TRI 

CRW 

DAY 

LUK 

CLE 

CMH 

CVG 

EKN 

GSO 

HKY 

IND 

TYS 

LEX 

LOZ 

SDF 

LYH 

MGW 

PKB 

PIT 

ROA 

HLG 

zzv 

STATION DESIGNATORS AND LOCATIONS 
(These coordinates r e p r e s e n t  t h e  airport location) 

Bluefield, West Virginia 37'18"; 81"13'W 

Bristol-Johnson City -Kingsport 38'28"; 82"24'W 
(Tri-City Airport)  

Charleston, West Virginia 98'22"; 8l036'W 

Dayton, Ohio 39"54"; 84'13'W 

Cincinnati, Ohio 39'06"; 84"25'W 
(Lurken Airport)  

Cleveland, Ohio 112 stat. mi. NE of CMH 

Columbus, Ohio 40'00"; 82"53'W 

Covington, Kentucky 39"OS'N; 84'40'W 
(Greater  Cincinnati) 

Elkins, West Virginia 38"53"; 79"52'W 

Greensboro-High Point, North Carol ina 36'06"; 79"57'W 

Hickory, North Carolina 76 stat .  mi. SE of TRI 

Indianapolis, Indiana 98 stat. mi. NW of CVG 

Knoxville, Tennessee 79 stat. mi. S of LOZ 

Lexington, Kentucky 38"02"; 84'38'W 

London, Kentucky 37"05'N; 84'05'W 

Louisville, Kentucky 84 stat. mi. SW of CVG 
(Standiford Field) 

Lynchburg, Virginia SI"19'N; IQ"13'W 

Morgantown, West Virginia 39"38"; IQ"55'W 

Parkersburg ,  West Virginia 3Q021'N; 81'26'W 

Pittsburgh, Pennsylvania 145 stat. mi. NE of CMH 

Roanoke, Virginia 37"lQ'N; 79'59'W 

Wheeling, West Virginia 40"lO'N; 80"39'W 

Zanesville,  Ohio 39"57"; 81'54'W 

Figure 4. Statlon designators and locntionr. 
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AREA FORECASTS 

FA MEM 051245 
1 jZ MON-OlZ TUE 

ARK K Y  TENN N HLF M I S S  

HGTS ASL UNLESS NOTED 

SYNOPSIS. CDFNT CNTRL IND TO CNTRL OKLA WILL MOVE SEWD TO A 
LN FM NRN K Y  TO SW ARK BY 012.  LOW PRES SYS I N  WRN QLF MEX 
MOVG TO S LA BY 012. 

CLDS AND wx. ARK c80-120@6+ TOPS 160 EXCPT C 3 0 - 4 0 ~ 6 +  NW PTN. 
CHC OF FEW R -  w HLF STATE. CONDS CF c20 -40~  OCNL R -  SPRDG 
OVR ENTIGE STATE BY 1 8 2  WITH ADNL LWRG TO c 6 - 1 2 a - 3 R - F  S 
PTN. 

NW M I S S  W TENN ClO@+ BCMG C’jOB OCNL R -  ETWN 162-182  AND 
Cl8-25@-5R-F BTWN 21 2-252. 

CNTRL AND E TENN NE M I S S  C25OCW@ VSBYS LCLY -5GF. BCMG 
C100-12OQw@ TOPS 160 BTWN 1 5 2 - l b Z .  LVIRG TO C r: 0-60@ OCNL R-  
NE M I S S  CNTRL TENN BY 012. 

KY C25Odw&+. ClOOdwB MOVG INTO S PTN BY 162 AND SPRDB 

CONOS NW OF CDFNT GENLY c8-15@ WITH OCNL SW-. 

ACRS STATE BY 202. LWRG TO c j o - 5 0 ~  w K Y  AFT 222. 

ICG. OCNL MDT RIME I C G l P l C  ACRS ARK T H I S  MRN INTO N M I S S  
W TENN DRG AFTN. FRZG LVL SFC KY CNTRL AND E TENN SLPG TO 
80 SW ARK. FRZG LVL LYiRG TO SFC REPLY AFT FROPA. SE OF FNT 
FRZG LVL SLOLY LFTG DRG PD. 

TURBC. OCNL MDT TURBC DVLPG LWR 6 THSD F T  NW ARK BY LATE 
MRN NR AND NW OF CDFNT. CHC OF MDT CAT 23O- jbO ACRS AREA. 

OTLK. O l Z - l q Z  TUE. LOW PRES SYS S LA MOVG NEWD TO S.C. BY 
END OF PD. CDFNT CONTG TO MOVE VERY SLOLY SEWD TO EXTRM 
E PTN OF AREA BY M I D  VRN TUE. C l5-3Oe-4 .R-F AND OCNLY 
C 6 - 1 O a R F  DVLPG ACRS ALL OF AREA SE OF CDFNT BY 062. BND 

OCNL 1 -jSW- ABT 75 TO 100 MI NW OF CDFNT IPVG 
OCNL SW MORE THAN 130 M I  NW OF FNT. 

Fiplirr 5. Mrmphis - Area Foremst*. 
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AREA FORECASTS 

FA DCA 051245 
13Z MON-012 TUE 

W V A  MD DEL DC V A  E NC CSTL WATERS 

HGTS ASL UNLESS NOTED 

SYNOPSIS. H I  PRES CNTRD NRN SC WITH RDG EXTDG NEWD ACRS ERN 
NY WL MOV ENEWD ABT 30 KT. WK CDFNT EXTDG SWWD ACRS SERN 
M l C H  AND CNTRL MO WL MOV TO OHIO WVA BDR BY OIZ. 

C l  X l /16FK IPVG BY 16z 12(xD25O-dD AND BY 202 4 m C l  OOtWG. 

LCLY 4GFHK T I L  152.  BY l 9 Z  I2(xD25O-(DV6D0 

CLDS AND WX. OVR W V A o  0 LCLY I N  V L Y  AREAS -X3/4-J+HK CHC 

OVR MD DEL DC V A  E NC AND ADJT CSTL WATERS. o TO 2 5 0 4  

ICG. FRZLVL AT OR NR SFC XCP SERN NC CSTL WATERS AT 20-70. 
LGT I C G I C  OVR WVAo 

TURBC. LGT TO MDT CAT LKLY 230 TO 380 OVR D I S T o  LGT TO MDT 
TURBC DVLPG BLO 80 OVR WRN WVA AFT 182. 

OTLK 01z-19z TUE. WK CDFNT NE TO sw OHIO WVA BDR WITH OCNL 

GA BY 19z AND LWR CONDS GRDLY OVR SRN W V A  SRN V A  E NC AND 

C50@ CHC 5SW-- WL MOV SEW0 AND BCM DFUS OVR THE MTNS OF WVA 
BY 122. LOW PRES SRN LA CST WL MOV ENEWD ABT 25 KT TO SWRN 

ADJT CSTL WATERS BY l9Z TO GENLY C8-15@I/2-3R-F XCP S- OVR 
THE MTNUS AREAS OBSCG THE RDGS. TURBC AND ICG CONDS BCMG 
MDT. OVR NRN WVA NRN V A  MD DEL DC AND ADJT CSTL WATERS COND 
GRDLY LWRG BY 192 TO C3OaW&OCe CHC 5SW--. 
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AREA FORECASTS 

FA CLE 051245 
1 j Z  MON-012 TUE 

OHlC WRN PA WRN NY U.S. PTNS LKS E R I E  AND ONTARIO 

HGTS ASL UNLESS NOTED 

SYNS. WK DFUS NE-SW CDFNT W OF D l S T  ENTRG NW CORNER OF OHIO 
BY 1 6 2  MOVG EWD ABT 20 KTS TO A LN FM WRN LK ONT SWWD THRU 
EXTRM NWRN PA TO SWRN OHIO BY 012 

CLDS AND WX. U.S. PTNS LK ONT AND ERN LK E R I E  WRN NY NUN 
AND ERN PTNS PA C15-30W@7 OCNL C8-15x1-3SW-e 
60-80. OVR RMNDR WRN PA C20-J+WV@7. DVR WRN LK E R I  AND 
OHIO CLR TO 25043-7 KH LCLY CONDS -Xl/2-2GFH DSIPTG BY 
ARND 152.  WITH APCHG CDFNT BCMG 80-1 OOWO C25OW7+ LWRG 
ALG AND W OF FNT TO C25-4OO8O- lOOaW~7.  TOPS ACAS LYRS 

ICG. LGT TO LCLY MDT RIME ICGIC. FRZLVL SFC 

TURBC. LCLY MDT TURBC BLO 80 DVLPG THRU FNTL ZONE AND ALSO 
OVR ALGHNY MTN SECS. LCLY MOGR CAT 180-360 MOST LKLY FM 
ERN LK E R I E  AND NWRN PA NWD. 

TOPS MOSTLY 

NEAR 150. 

OTLK O l Z - l ~ Z  TUE. UeS. PTNS LKS E R I E  AND ONTARIO NERN OHIO 
WRN PA AND WRN NY MOSTLY C15-35WtD7 OCNLY c8-15Xl-3SW-, 
OVR RMNDR OHIO AGL 2 5 - 4 m c 8 0 - 1 O o ~ w ~ 7  LWR CLDS DSIPTG ERY 
I N  PRD. 

Figure 7. C1evrl;incl - Area Forecwtr. 

WINDS ALOFT FORECASTS 

I FG WBC 0505h5 
BASED ON-OSO6OOZ DATA I VALID 0518002 FOR USE 1500-21002. TEMPS NEG ABV 24000 

I FT 3000 6000 9000 12000 18000 24000 jO000 34000 39000 

2622-08 2633-12 264 -16 26 -24 7603-33 
2717-10 2629-1 2 1-1 2 69-27 2 97-35 
261647 2627-11 262 3 -13 22 8 -24 2597-33 

2417-05 2526-0 8 2  2 56-12 2665-21 2 2 95-30 TR I 

I 
Figure R .  Winds Aloft Forecast%. 

33 



I IN-FLIGHT WEATHER A D W F U E S  I 
FL MEM 0 1915 
051 91 5-0 2 0000 I 

I SIOMET ALFA 2. W HLF ARK MDT TO OCNL SVR ICOlC  LKLY BLO 100. 
ALSO ClOS BLO 1 THSD FT AND VSBYS BLO 2 MI.  CONDS ORDLY DVLPQ 
EWD RMDR ARK AND CONTO PAST OOZ I 

Figure 9. Inn-Flight Weather Advfsories. 

TERMINAL FORECASTS 

112-232 MON 

oso 2504. 2 0 2  ci2m.. 
ROA 0. 1 9 2  250-as.. 
DAN 0. 222 12mc2504. 

HTS 07 CHC UK. iu 2504. 202 4mciom 2110.. 

TYS c250te. i 72 c i  2oa~250e.. 

LOZ c250f4.0~. 1 7 2  c12m30of~.. 
LEX 2504. 2 0 2  c i2c~~jooe. .  

EKN DLAD T I L  122.0 
BUW 0. 1 8 2  12m2504.. 
CRW -X3/4K CHC C+Xl/16FH. T&! -X3K. 1 6 2  25O-QD. 222 40a)CiOOap.. 

LUK 05H. l 2 j O Z  -X11/2F VRBL C2Xl/8F. 16z 2 5 O a . .  
CVO 07 OCNL -X2F T I L  l5Z.. 
T R I  C 2 5 W G F .  1 7 2  Cl2OCD25O@.. 

DAY H. 1 2 5 0 2  -X2F OCNL -X1/2F T I L  152. 1 7 2  C25OaD5H. 222 0 31 0. . 
CMH @He 1 2 3 0 2  -X2F OCNL -X1/2F T I L  152. 17Z C25WjFH.o 
Z2V 03F. 1 2 2  -X2F OCNL -XlF T I L  152. l 7 Z  C25OaUjH.0 

Figure 10. Terminal F o m .  
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AVIATION WEATHER REPORTS 

022 ~ ~ 2 2 0 5 1 6 0 0  (1100 EST) 
CLE &H 256/20/12/201 O/O24 AC N QOMAX/J CAR 4 L E b  11 /49 
AGC 08 COV AH 

AGO A l  

023 SA2ZOG1600  
MGk 500&~5+-285/30/17/211 O / O j l  

ROA 250-4315 296/18/1?/2610/0;56 - r R O A r l / l  BCB UR 
MRB 500015 281/32/19/2l 05/032+MRBbl2/20 HGR UR 12/32 CBE UR 

DAN 

AV L 1 l 3 ~ 2 5 0  -ih 
CLT 12[M)E250wHK B INOVG+CLTbl/l UR 
HKY E120QD250QDjO 
OSO 1 8 0 0 ~ 2 5 0 ~ 7  

025 
I ND 
DAY 

CMH 
SDF 

LEX 
LUK 
cvo 
CRW 
PKB 
EKN 
LO2 
TYS 

SA25051600 

12/54 MWO AH 
M32dP2 &KH 265 25 21 1807 026 QURAX/4 2 8 ~ - 1 0 ~  ~ ~ 8 8  

CTC AH l / 9  FTK ES 

H 245/12/11/~104/020*I ND112/18 XX 1 /l CLU 10 
2~9/27/19/2114/02240AY~12/39 XX 12/48 UR 

4[M)E2 3 OfGI0 261 / / /  40 25 2209 / 028/ BINOVC QOMAX/4-+LOUL12/52 

TRUCK 

F i p w  12. Avintion Wrnthrr Rrprt.. 
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AVIATION WEATHER REPORTS 

FEW SC AND AC QOHAX/3 CAR 

4 1~%12/6 A(3 

323 
MQW 
MRB 
ROA 
LYH 
DAN 
BKT 
AV L 
c LT 
HKY 
GSO 

SA21051700 

HQR 

1 4 0 2 5 0 4  6' 298/41/21/2268/038 
2 5 0 4  2 h/18/2510/017 

UR 
UR 

1 2/32 74 

025 SA25051700 
IND 80E25Od+GF 2l+0/20/19/260~019+1~~ 12/18 XX 1/1 CLU ID 
DAY S 70(DE22OeH 237/29/21/2213/Ol8-@AYkl2/39+ // 1 2/48 UR 

12/5h MWO AH 
253/27/20/191 O/O23/B INOVC QURAX/4 28~-1  OR Cv88 
251 /42/24/2113/025 QOMAX/440Ub12/52 CTC AH 

SC+LEXkl2/5 XX 
TRUCK 

11 /1 ~ A O  

UR 

1 
Figwe 13. Avialion Weather Reports - cont'd. 
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AVIATION WEATHER REPORTS 

022 ~ ~ 2 2 0 5 1 8 0 0  
CAR BKL QOMAX/3 ACFT 

4 IT’rl2/6 AG 

023 ~ ~ 2 3 0 5 1 8 0 0  
MGW 25cXnl5+ 262/35/19/2312/ 025 
MRB 3(kp28o(D15+ 252/39/1~/2109/025-MRBh12/20 HGR UR 12/32 

CBE UR 
ROA E250QD35 27 - r R O A k l / l  BCB UR 

DAN 

BINOVC+CLTbl/I UR 

025 
I ND 
DAY 

CMH 
SDF 

LEX 
LUK 
CV G 
CRW 
PKB 
EKN 
LO2 
T Y S  

SA25051800 

12/54 MWO AH 

1/9 FTK ES 

E50QD7dH /B INOVC 
E50QD250fBlO QOMAX/4+LObl2/52 CTC AH 

l O b E 2 5 W l O  025+LEXrl2/5 XX 
6 ~ ~ ~ 2 7 0 ~ 0  Q O M A X / ~  TRUCK 
6 m ~ 3 0 m  o 

A 0  
PUP 

~~~ 

Figure 14. Aviation Weather Reports - cont’d. 
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AVIATION WEATHER REPORTS 

CLE M8&H CAR BKL GOMAX/3 ACFT 

SWU €9 ITh12/6AG 

025 SA25051900 
ING Ml2QD25OqGF 236 
DAY € 2 2 0 ~ ~ 7  231 / 3 i  /2 

CMH E700250@7 
LEX 

MWO AH 

XX 1 

EKN 3WE3OOW5+ 
LOZ i 2 m ~ 2 7 o a ~ i 2  
TYS E l  2oQD300632 

11 CLU 10 
JR 12/54 

116 A0 
'UP 

Figure 15. Aviation Weather Reports - mnt'd. 
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AVIATION WEATHER REPORT 

SB3O QOMAX/J CAR 4 L E b  

+AGc* l / l  COV AH 
BlNOVC 4 i T k  12/6AG 

023 SA23052000 
MGW E50QD250@l5+ 
MRB 2W2504Dl5 HGR UR 12/32 

UR 
HKY 

.~/20~1900/ojj  - 

IND 

MWO AH 

CTC AH 

27R-9L ACFT 
XX 1 1/16 A 0  

~ ~~ 

Figure 16. Aviation Weather Reports - cont’d. 



A 0 C 

D E F 

G H 

Figure 17. Altimeter illustrations. 
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I 

Fi@m 19. Omni receiver intliciitionr. 



~ 

Figure 20. Load Factor Chart. 

Bank 20" Bank 20" Bank 20" 
TAS 100 mph TAS 150 mph TAS 200 mph 

Bank 40" Bank 40" Bank 40" 
TAS 100 mph TAS 150 mph TAS 200 mph 

Figure 21. Angle of Bank vs Airspeed. 
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Figure 22. Runway Markings 



Figure 24. ADF orientation. 

6 

~ ~~~ 

Figure 25 VOR orientation. 



\ * .  \ \ v  3 
\ 
\ 

Figure 28. VOR orientation. 

OMM COURSE DEVIATION INDICATOR 
(Left/Right Needle) 

@ 
A 

@ F 

Figure 27. Onmihearing inclivntiom 



Figure 28. VASI. 

Figure 29. Wake turbulence on final appmach 
i - l  
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FigllrP 30. Wind Crnnpinrnt Chart. 
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- - - - STALL SPEED,POWER OFF -- 

GEAR D O W N  FLAPS 2 8  

GEAR D O W N  FLAPS 40. 

=@Mbw.(gkt, - ANGLE OF BANK - - - - - 2 9 0 0 h .  - 
CONFIGURATION I 0' 

~~ 

80 62 68 84 

59 61 67 I 63 
I 

GEAR 6 FLAPS UP I 65 I 67 I 75 I 92 

Figure 31. Stall Speed Chart 

AIRSPEED CORRECTION TABLE 

FLAPS 0' 

1A6 - M P H  
CAS - M P H  

Figure 32. Ahpeed Cnrredion Table. 



- = Less than normal; check manufacturer's 

specifications. 

a = General dota not pertinent; check monu- 
facturer' s spec if icot ion I. 

I This computer has been developed by the 
Federal Aviation Administration. It  is intended 
to supplement and NOT replace manufachu- 
e i s  published performance information. 

Fiyre  33. Dtmnlt (Zlrnpilter. 
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PRESSURE ALTITUDE AND DENSITY CHART 

Altimeter 
Set t ing 

-18 -IS -7 -1 4 10 16 21 27 33 38 

i n  
28.0 
28.1 
28.2 
28.3 
28.4 
28.5 
28.6 
28.7 
28.8 
28.9 
29. 0 
29.1 
29.2 
29- 3 
29.4 
29- 5 
29.6 
29.7 

29.9 
29-92 

29.8 

30. o 
30.1 
30.2 

30.4 

30.6 

30.8 

30.3 

30.5 

30.7 

30- 9 
31.0 

Altitude Correction 
For Obtaining 

Pressure Altitude 

1,825 
1,725 

1,535 
1,630 

1,435 
1,340 
1,245 
1,150 
1,050 
955 
865 
770 
675 
580 
485 
390 
300 
205 
110 
20 
0 

-75 
-165 

-350 
-440 
-5 30 
-620 
-710 
-805 
-895 
-965 

-225 

0 1 0 W , 3 0 4 0 5 0 6 0 7 0 8 0 9 0 1 0 0  

Outside A& Temperahue 

Figure 34. Prersurr Altitude nncl Density Chnrt 
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P E L I C A N  A I R C R A F T  C O R P .  

AIRPLANE OWNERS HANDBOOK 
(Excerpts) 

AIRPLANE DESIGNATION: - Pelican 250. 
ENGINE OPERATING LIMITATIONS: - 250 H P  at 2575 RPM. 
FUEL SYSTEM: - Float-type Carburetor. 

Recommended Fuel 91/96 Minimum Grade. 
Fuel Capacity Standard Tanks 60 gallons. 
Usable Fuel Al l  Flight Conditions 56 gallons. 

Constant - speed Hydraulically Controlled. 
Retractable Tricycle Landing Gear. 
Electrically Operated. 
Emergency Operation - Manual Lever to 
Extend Gear Only. 

OIL CAPACITY: - 12 quarts. 
PROPELLER: - 
LANDING GEAR:- 

WING FLAPS:- Electrically Operated. 
EMPTY WEIGHT:- 1,660 lbs. 
MAXIMUM GROSS WEIGHT: - 2,900 lbs. 
RADIO EQUIPMENT: - 

1 VHF Communications Transceiver 
1 VHF Localizer/VOR Receiver 
1 ADF Receiver (fixed azimuth) 

Never exceed speed 
Maximum structural cruising speed 
Maximum maneuvering speed 
Maximum gear operating speed 
Maximum gear extended speed 
Maximum flaps extended speed 

118.0 to 135.95 MHz 
108.0 to 117.9 MHz 
200 kHz to 1750 kHz 

227 mph CAS 
180 mph CAS 
144 mph CAS 
150 mph CAS 
150 mph CAS 
125 mph CAS 

AIRSPEED LIMITATIONS: - 

MAXIMUM ALLOWABLE WEIGHT IN BAGGAGE COMPARTMENT - 120 LBS. 

Figure 35. Pelican -Airplane Owner’s Handbook, 
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ALTITUOES , TEU 
EIGHTS AND WIN 

15- SLDTlED FUPS I 
OFF AT 1 2 4  X STALL SP 

KEOFF DISTANCE- 
PWT TEMPE-TURE AND PRES 
TRANSFER To B oI( 29X GROSS WEIGHT LlNE 

-I. PLDT TEYPEWTURE AND PRESSURE ALTITUDE AT 

-3. TRbNS$ER PARALLEL lD'REFEIEffiE LINE TD C AT 
P. T w E n  m B w GROSS wEtGnr LINE. 

=En wEffinr. 
-I T R ~ F E R  m D ON 0-WIND UNE. 
6. m W E R  PARALLEL TD REFERENCE LINE 70 E bT 

R REbD .LANDIN0 DISTANCE AT F; 
~ PROPER WIND. 

Figure 38. Pelican - Take-Off Distance Chart. Figure 37. Pelican - Landing Distance Chart, 



Figure 38. Pelican - Rate of Clirnh Chnrt. Figure 39. Pelican - T A S  vs.  Standard Altitude Chart. 



Figure 40. Pelicnn - Range VS. Stnndnrd Altitude Chart. 

Power Setting Table- Model 0-54 -A, 250 HP Engine ~ 

Prru. Std. 158 HP-55% b e d  16.9 HP--65% Rated 188 HP-75% Rated 
A h  Nt. A pmx. Fuel 103 CdIHr. A pmi. Fuel 12.3 Cd./Hr. A pro=. Far1 11.0 Cd./Hr. 

Lz 1 'Tnmp. I R b M  A N D  MAN. PRESS. I R ~ Y  AND MAN. PRW. R ~ M  AND MAN. PRESS 

21M 2m) wo 2m 21w 2m) wo 24WJ 2m) WD m 
SL 59 21.6 20.8 20.2 19.6 24.2 23.3 22.6 22.0 25.8 25.1 24.3 

1 55 21.4 20.6 20.0 19.3 23.9 21.0 22.4 21.8 25.5 24.8 24.1 
2 52 21.1 20.4 19.7 19.1 23.7 22.8 22.2 21.5 25.3 24.6 23.8 

4 45 20.6 19.9 19.3 18.7 23.1 22.3 21.7 21.0 24.8 24.1 23.3 
5 41 20.4 19.7 19.1 18.5 22.9 22.0 21.4 20.8 - 23.8 23.0 
6 98 20.1 19.5 18.9 18.3 22.6 21.8 21.2 20.6 - - 22.8 
7 54 19.9 19.2 186 iao 22.3 21.5 21.0 20.4 - - - 
8 31 19.6 19.0 18.4 17.8 - 21.3 20.7 20.1 
9 n 19.4 18.8 la2 17.6 - - 20.5 19.9 

- 19.6 10 23 19.1 18.6 18.0 17.4 - - 
I1 19 18.9 18.3 17.8 17.2 - - - - 
I2 16 18.6 18.1 17.5 17.0 - - - - 
13 12 - 17.9 17.3 16.8 
14 9 - - 17.1 16.5 

- 16.3 15 5 - - 

3 a 20.9 20.1 19.5 18.9 23.4 22.5 21.9 21.3 25.0 24.3 23.6 

'To -uln mmu~nl wm, -11051 manifold p-um .ppmxlmudy 0.17. HI for n c b  10. F. rarLtion ir eubvnlor 
.~r tempntwe tmm uLn& dtitvde mpent- Add mnilold pmmm for a11 temma- &re ntmdard; wbmrt 
.fn ImIpntnra war sundad 

Figure 41. Pelicnn - Power Setting Tehle. 
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C O N D O R  A I R C R A F T  C O R P .  

AIRPLANE OWNERS MANUAL 
(Excerpts) 

AIRCRAFT DESIGNATION: - Condor 410. 
ENGINE OPERATION LIMITATIONS: - 260 H P  at 2625 RPM. 
FUEL SYSTEM:- Fuel injection System (Fuel discharged into 

combustion chamber) 
Recommended Fuel 100/130 Minimum Grade. 
Fuel Capacity Standard Tanks 65 gallons. 
Usable Fuel Al l  Flight Conditions 63.5 gallons. 
Total 12 quarts. 
Constant -speed Hydraulically Controlled. 
Retractable Tricycle Landing Gear. 
Hydraulic Actuators Powered By Engine Driven 
Hydraulic Pump. 
Emergency Operation: - Manual Hydraulic Pump. 
Hydraulically Operated; Powered By Engine 
Driven Hydraulic Pump. 

OIL CAPACITY: - 
PROPELLER: - 
LANDING GEAR: - 

WING FLAPS:- 

EMPTY WEIGHT: - 1840 lbs. (moment 63.7) LOAD FACTOR: -. 
MAXIMUM GROSS WEIGHT: - 3000 lbs. Flaps Up + 3.8, -1.52 

Flaps Dn. +3.5 

118.0 to 135.95 M H z  
108.0 to 117.9 MHz 

RADIO EQUIPMENT: - 
1 VHF Communications Transceiver 
1 VHF Localizer/VOR Receiver 
1 ADF Receiver (fixed azimuth) 

Never exceed speed 
Maximum structural cruising speed 
Maximum maneuvering speed 
Maximum gear operating speed 
Maximum gear extended speed 
Maximum flap extended speed 

200 kHz to 1750 kHz 
AIRSPEED LIMITATIONS: - 

225 mph CAS 
190 mph CAS 
132 mph CAS 
160 mph CAS 
160 mph CAS 

Flaps 10" 160 mph CAS 
Flaps 10" - 40' 110 mph CAS 

MAXIMUM ALLOWABLE WEIGHT IN BAGGAGE COMPARTMENT - 120 LBS. 

Figtar- 42. Condor - Airplane Owner's M a n ~ d .  
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Figure 43 Condor - Toke-Off Data 

Figure 44. Cnndor - Cllmh Datn. 

............. .......... .......... 

LANDING DISTANCE TABLE 

NOlE REDUCE LANDING DISIANCES 10% FOR EACH 6 MPH HEADWIND. FLAPS 40' AND POWER OFF. 

Figure 45. Condor - lrnrling Distance 
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uonwwom ~POoNDmcncm I 
Figure 46. Condor - Loading Graph. 

m A D E D " T Y O M T r / l m O  (mlJlu.Mcm I 
Figure 41. Condor - Center of Gravity Movement Envelope. 



r 2500 CRUISE PERFORMANCE 
N O R M A L  L E A N  MIXTURE 

Standard Atmosphere Zero Wind Gross Welght-3000 Pounds 

181 
183 
119 
115 

2100 

14.8 
14.0 
13.1 
12.3 

Figure 48. Condor - Cruise Performance - (2,,5O(y). 
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10.1 
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I 

I 

I 
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4.3  
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5 . 0  
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I. 1 
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3 Redewe 

Miles 
Range 

800 
830 
810 
905 

660 
890 
925 
965 

935 
910 

1005 
1040 

lo20 
I055 
1090 
1115 
1140 
1160 
1175 
1180 

- 

OCal.(n 
hdi. 
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5.4  
5. I 
6 .1  
6.5 

6.0 
6 . 4  
6.8 
I. 2 
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1 .2  
1.7 
8. a 
1 .9  
8 .4  
8.9 
9 .4  
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11.2 
11.9 

- 
Figure 49. Condor-Cruise Performance- (5.000'). 
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7500 CRUISE PERFORMANCE I 

% 
3HP 

65 
61 
57 
52 

59 
55 
51 
48 

55 
52 
48 
44 

50 
41 
44 
40 
37 
34 
30 

I N O R M A L  L E A N  M I X T U R E  

Standad Atmosphere Zero Wlnd Gross Welght-3000 Pounds 
1' 

TAS Gal/ 
MPB Ilour 

184 12.3 
179 11.5 
174 10.7 
169 10.0 

177 11.1 
173 10.4 
168 9.8 
163 9.1 

173 10.4 
168 9.9 
163 9.2 
158 8.1 

166 9.5 
161 9.0 
156 8.5 
150 8.0 
144 7.6 
137 7.1 
126 6.6 

.PM 

450 

300 

zoo 

100 

Figure 50. Condor - Cruise Performance - 0.50") 
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CRUISE PERFORMANCE 10.000 

5.7 
6.1 

6.9 
6.5 

N O R M A L  L E A N  MIXTURE 

Standard Atmosphere Zero Wind Gross Welght-3000 Pounds 
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1050 
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I00 FEET 

3.5 (NoReserve 
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..~ ~~ ~ 
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- 
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- 

Figure 51. Condor - Cruise Performance - (lO.oo(v). 
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B O B W H I T E  A I R C R A F T  C O R P O R A T I O N  

AIRPLANE FLIGHT HANDBOOK 
(Excerpts) 

AIRCRAFT DESIGNATION: - Bobwhite 45H. 
ENGINE OPERATION LIMITATIONS: - 240 H P  at 2600 RPM. 
FUEL SYSTEM: - Pressure Type Carburetor (Fuel discharged 

into induction system) 
Recommended Fuel 91/96 Minimum Grade. 
Fuel Capacity Standard Tanks 60 gallons. 
Usable Fuel All Flight Conditions 55 gallons. 
Total 12 quarts. 
Constant -speed Hydraulically Controlled. 
Retractable Tricycle Landing Gear. 
Electrically Operated. 
Emergency Operation - Manual Handcrank to Lower 
Gear ONLY. 

OIL CAPACITY: - 
PROPELLER: - 
LANDING GEAR: - 

WING FLAPS:- Electrically Operated. 
EMPTY WEIGHT:- 1,839 lbs. (moment 65.9) LOAD FACTOR:- 
MAXIMUM GROSS WEIGHT: - 2,900 lbs. Flaps Up +4.4, -1.7 

Flaps Dn + 1.5 

118.0 to 135.95 MHz 
108.0 to 117.9 MI& 
200 kHz to 1750 kHz 

RADIO EQUIPMENT: - 
1 VHF Communications Transceiver 
1 VHF Localizer/VOR Receiver 
1 ADF Receiver (fixed azimuth) 

Never exceed speed 
Maximum structural  cruising speed 
Maximum maneuvering speed 
Maximum gear extended speed 
Maximum flaps extended speed 

AIRSPEED LIMITATIONS: - 
210 mph CAS 
175 mph CAS 
142 mph CAS 
140 mph CAS 
120 mph CAS 

MAXIMUM ALLOWABLE WEIGHT IN BAGGAGE COMPARTMENT - 120 LBS. 

Figure 52. Bobwhite - Alrplane Flight Handbook. 
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Figure 54. Bobwhite - Loading Graph 
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Figure 5 3  Bobwhite - Center of Gravity Envelope 



NORMAL TAKE-OFF 

TO CLEAR 50 FEET 
ZERO WIND -GROSS W. = 2900 10. 
PAVED LEVEL RUNWAY 

-- STANDARD TEMPERATURE 

TAKE-OFF DISTANCE - FT. 

Figure 56. Bobwhite - Nomal T&& Ohart. 
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INSTRUCTIONS 
FOR USE OF CRUISE PERFORMANCE DATA 

NOTE: NO ALLOWANCES WERE MADE IN THE GRAPHS FOR RESERVES 
NOR FOR VARIABLE FACTORS SUCH AS WINDS AND FUEL CONSUMED 

THESE CONDITIONS AS THEY ACTUALLY EXIST, FROM ONE FLIGHT 
TO ANOTHER. 

IN THE WARM-UP AND TAXIING; YOU MUST MAKE ALLOWANCES FOR 

HORSE POWER 

TO DETERMINE THE HORSEPOWER BEING DEVELOPED, APPLY THE 
RPM AND MANIFOLD PRESSURE SETTINGS TO BE USED TO THE 
CRUISING HORSEPOWER CHART. NOTE THAT THE MANIFOLD 
PRESSURE REQUIRED TO OBTAIN A GIVEN HORSEPOWER WILL VARY 
WITH THE OUTSIDE AIR TEMPERATURE. 

FUEL CONSUMPTION 

TO DETERMINE THE RATE OF FUEL CONSUMPTION, APPLY THE 
HORSEPOWER BEING USED AND THE CRUISING ALTITUDE TO THE 
FUEL CONSUMPTION VS. HORSEPOWER CHART. 

CRUISING AIRSPEED 

TO DETERMINE THE CRUISING AIRSPEED THAT RESULTS FROM THE 
HORSEPOWER BEING USED, APPLY THE HORSEPOWER AND THE 
CRUISING ALTITUDE TO THE CRUISING OPERATION CHART. 

DENSITY ALTITUDE 

EXCEPT WHEN CONTRARY TO THE PROBLEM POSED I N  SPECIFIC 
TEST ITEMS, CONSIDER INDICATED ALTITUDE, PRESSURE ALTITUDE, 
AND DENSITY ALTITUDE AS BEING IDENTICAL IN DETERMINING 
CRUISE CONTROL DATA FOR THE AIRPLANE. 

Figure 58. Bobwhite - Performance Data. 



FUEL CONSUMPTION VERSUS 
HORSEPOWER 

BRAKE HORSEPOWER 

Figure 57. Bobwhite - Fuel Consumption Chart 
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CRUISING OPERATION 
2900 LBS. GR. WT. 

I10 140 160 180 200 110 

TRUE AIRSPEED - MPH 

Figure 58. Bobwhite - Cruising Operntion. 





NORMAL LANDING 
LANDING DISTANCE OVER 50 FT. 

POWER OFF APPROACH 
FLAPS - 30°, ZERO WIND 
GROSS WEIGHT = 2900 LB. 
PAVED LEVEL RUNWAY 

STANDARD TEMPERATURE -- 

1100 1400 1600 1800 2000 

LANDING DISTANCE - FT. 

Figure 60. Bohwhite - Xormal Landing Chart 



GENERA[ 
Varlous of alr uavlgatlon alds are lo u8e today. 

ench secvlng a apectal purpose In our system of alr navt- 
gatlon. 

These alds hnve varled owners and operators namely: 
the Federal Avlatlon Admlnlstratlou, the mllltary 8erv- 
Ices. prlvate organlzntlons; and lndlvldnal states and 
forelgn governments. 

The Federal Avlatlon Admlnlstratlon has the statu- 
tory authorlty to establish. operate, and mnlntaln a h  
navlgatlon facllltles and to prescrlhe standards for the 
operatlon of any of these alds whlch are used by both 
clvll and mllltary nlrcrnft lor Instrument flight In fed- 
erally controlled alrspnce. These alds nre tabulated In 
the Alrport/Faclllty Dlrectory by State In Part 8 of thls 
Mnaual. 

A brief descrlptlon of these alds follows. Also. a com- 
POSlte table of normnl usable altltudes and dlstauces 
nppenrs In Class of VOR/VORTAC/TAOAN. 

LOW/MEDIUM FREQUENCY (L/MF) 
RADIO RANGE 

1. These ranges are classlEed by thelr type of antenna. 
Two types of low-frequency ranges are In use: Loop 
range (L) and Adcock range (A). 

2. It la a popular mlsconceptlon that loop ranges should 
not be used tor homlng. The dual-frequency or "slmul- 
taneous" type loop range tmnsmlts a nondlrectlonal slg- 
nal that ean be used qulte satlsfaetorkly for thls purpose. 
3. Lowdreqnency radlo range coursea aresublect to dls- 

turhnnces that result In multlple courses, signal fades and 
surges over rough country. Pllots Rylng over unfamlllar 
routes are eautloned to he on the alert to detect these 
vagarles. partlcularly over mountalnous terraln. 

NON-DIRECTIONAL RADIO BEACON INDBI 
I .  A low or medhm-freguency radlo beacon transmlta 

nondlreetlonal slgnals whereby the pilot of an nlrcrnft 
equlpped wlth a loop nntenna cnn determlne hls bearlug 
and "home" ou the statlon. These facllltles normally 
operate In the frequency hand of 200 to 416 kEz and 
tmnmlt  a contlnuous earrler wlth 1,020-cyde modnla. 
tlon keyed to provlde ldentldcatlon except durlng volce 
trnusmlsalon. 

1. When a radlo beacon la used In conlunctlon wlth 
the Instrument Landing System markers, i t  I s  cnlled n 
Compass Locator. 
3. All radlo beacons except the compass locators trans- 

mit a continnous threeletter Identlfleatlon In code except 
durlng volce traoBmlsslons. Compam locators tranrrmlt 

rJ 

a mnt lnom hro-letter IdenHEcation In code. The Bret 
nod eecond letters of the t h e l e t t e r  locatlou ldentlller 
are aealgned to the front course ooter marker compass 
locator ( M M ) ,  aud the seeond and thlrd letters are w 
algned to the front course middle marker compaw locator 
(LMM). 

lxompta: 
ATLANTA, ATL. U)M-AT, LMM-TL. 

4. Volce transmlsslons are made on radlo beacons unless 
the letter "W" (wlthout voice) Is lnclnded In the claw 
designator ( E W J .  

5. Radlo beacons are suhJect to disturbances that 
m l t  In ADF needle devlatlons. slgnal fades and Inter 
ference from dlstant statlon durlng nlght operatfons. 
Pllots are caulloned to be on the alert for these vagarlea 

VHF OMNIDIRECTIONAL RANGE WOR) 
I .  Omnlranges operate wlthlu the 1WlU MEz 5e 

qency hand and hnve a power output of approxlmately 
200 watts. The equlpment IS VEF, thus. it 18 suhJect to 
line-of-slght restrlctlon, and Its range varles propor. 
tlonally to the altltude of the recelvlng equlpment. There 
Is some "splll over:' however, and receptlon at  an altlNde 
of loo0 feet 18 about 40 to 46 mlles. Thls dlatance In- 
creases wlth altltude. 

'1. There Is v o l e  transmlwlon on the VOR frequency 
and all lnformatlon broadcast over L/MF ranges Is also 
avallable over the VORs. 
3. Tbe effectlveneaa of the VOR depends upon p r w r  

use and adJustment of both ground and alrborne eqnlp 
ment. 

a. Arrurocyr The accuracy of course allgnment of the 
VOR Is excellent, belng generally plus or mlaus lo. 

b. Rouphnw: On some VORs. mlnor conrse mUghOeE9 
may be observed. e v l d e n d  by course needle or brlef flag 
alarm actlvlty (some recelvera are more subject to these 
lrregularltles than others). At a few stntlons. agnally 
In mountalnous termln. the pllot may orraslonally ob- 
serve a brlef course needle ~ I I I a t l o n .  slmllar to the 
ludleatlou of "approaching statloo." Pllots flylng over 
unfamlllar routes are cantloued to be on the alert for 
these vagnrlea. and In partlcnlar. to use tlle "tbirom" 
lndleator to determlne posltlve statlon pawage. 

I l l  Cermln propeller RPM settlngs can mu88 the 
VOR Course Devlatlon Indlcator to fluctuate aa much as 
fee. Sllght changes to the RPM aettlng will normally 
smooth out thls roughnear. Hellcopter rotor &weds may 
also cause YOR course dlsturhancea Pllots are urged to 
check for this propeller modulntlon phenomenon prlor to 
reportlng a VOR statlon or alrcraft equlpment for on. 
eatl8factory operatlon. 

4. The only posltlve method of Identlfglng a VOR 
Is by I t s  Morse Code ldenthlcatfon or by the recorded 

Figure 81. AIM - Air Navigntinn Radio Aids. 
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AlAf- 

automatlc voice ldentlfication whlch I s  nlwags indlcated 
by usc of the vord "VOR" follow:ng the rangeh 
name. Rellance on determlolnn the IdmtlRFatlon or nn 

~ - . .-... __ __ -. ._ -. -. ~ ~~~ 

omnlrange should never be placed on listenlng to voice 
transmissions 4y the Fllght Servlce Station (FS8) (or 
aPPmach control facilib) Involved. Manv ASS remotelv 
operate several omnlranies which have d l e r e n t  names 
from ench other and In some caeea none have the name 
of the %rent'' ASS. (During periods of mnlotenance 
the coded identification Is removed. See MAINTENANCE 
OF FAA NAVAIDS.) 

5. Volce identificntlon has been added to numerous 
VHF omnlranges. The transmisSlon consists of a voice 
announcement. "AIRVILm VOR* (VORTAC) alternat. 
ing wlth the usual Morse Code Identltlcation. If no air/ 
ground commu~ilcatlons tncility 1s moclated wlth the 
amnirange, "AIRVILLE UNATTENDED VOR" (VOR- 
TAC) will be heard. 

VOR RECEIVER CHECK 

1. Periodic VOW receiver calibration is most important. 
I f  a receiver's Automatic Qain Control or modulatlon 
circuit deteriorates, It Is possible for I t  to dlsplay nc- 
ceptnble accuracy and sensillvity clow In to the VOR 
01' VOT nnd display out-of-tolerance reading8 when lo- 
cated at greater distnnces where wenkeer signal areas 
enlst. The Ilkellhood of th18 deterloration varles be- 
tween receivers, and Is generally considered a funrtlon 
of tlme. The best nssurnnce of having nn accurate 
recelver is periodlc callbrstlon. Yearly Intervals arc 
nwommrnded nt which time an nuthorlzed i ~ p a i ~  fa- 
cility should remllbrate the receiver to the manulac- 

1. Pi1l.t 01.25 of the Federal Avlatlon Regulations pro- 
vldes for certain VOR equlpment accuracy check8 prlor 
to filght under instrument flight rules. To comply with 
th ls  wulrement and to ensure satlsfnctory operation of 
the alrborne sgstem, the FAA hns provlded pilots with 
the following means of checking VOR recclver accuracy : 
(1) VOR test facillty (VOT). (2 )  certified alrborneeheck 
points. and (9) certified check polnts on the airport 
surfnce. 

0. The VOR test facillty (VOT) transmlts a test slgnal 
for VOR receivers whlch provldes usem of vOR a con- 
venient and accurate means to determine the operational 
status of thelr receivers. The taclllty Is deslgned to pro. 
vlde a means of checklng the accuracy of a VOR m i s e r  
while the alrcraft is on the ground. The radiated test 
slgnal Is  used by tunlng the receiver to the published 
frequency of the test faclllty. Wlth the Fllght Path 
Devlation Indlcator (FPDI) centered the omnlbearing 
selector should read 0' with the tefrom indicatlon belng 
"from" or the omnlbearlng selector should read 180' 
wlth the tefrom Indication readlng "tab' Should the 
VOR receiver be of the automatic Indlcntlng type, the 
lndlcatlon should be 180'. Two means of identlfication 
are used wlth the VOR radlated test slgnal. In some 
cases a continuous series of dots Is used whlle in others 
a continuous 1020 cycletone w.111 identlfy the test signal. 
Informntion concerning an individual test signal can be 
obtalned from the local Flight Servlce Station. 

b. Airborne and ground check points consist of certitled 
rndinla that should be received at speci0c points on the 
nlqmrt surface. or over specitlc lnndmarka while air- 
borne In the Immediate vlclnlty of the airport. 

tulprk n~rlllcutions. 

c. Should an  error in excess of f4- be Indicated 
through use of the ground cheelr, or *BO using the alr- 
borne check, IFR Eight shall not be attempted wlthout 
first correetlng the m u m  of the error. CAUTION : no 
carrectlon other than the 'acorrBetlon card" Bguras mp 
piled by the manafacturer sbould be applled in malllag 
these VOR receiver checks. 

d. The list of airborne check points and ground check 
polnts Is publlahed In Part 8. V o T s  are Included with 
the airport Informatlon In Part 9. 

0. If dual system VOR (units Independent of each 
other except for the antenna) 1s Installed In the akcraft, 
the person checklng the epuipment may check one ggstem 
agalnst the other. He shall tune both systems to the 
same VOR ground facility and note the indicated bear- 
i n p  to that statlon. The marlmom permlsslable pBrta. 
tlonn between the two indicated bearlngs Is P .  

TACTICAL AIR NAVIGATION ITACANI 
1. Ror reasons pecullar to mllltary or naval operations 

(unusual siting conditions. the pltching and mlllng of a 
naval vessel, etc.) the clvll VOR-D?~E system of air 
nnvigatlon wns consldered unmitahle for mllltary or 
naval we. A new navigational system. Tsetlcai A I ~  
Navigntlon (TACAN). was therefore developed by the 
mllltary and naval forces to more readily lend ltseu to 
milltaw and naval reOulrementa As a result, the FAA 
ha8 been in the proeess of lntegratlng TACAN facllltles 
wlth the civil VOR-DME program. Although the thw 
retical, or technlcnl principles of operntlon of T A W  
epulpment are Quite different from those oi VOR-DXE 
facllitles, the end result. as far as the navigating pilot 
Is concerned. is the same. These integrated faclilties are 
called VORTAO'a 

1. TACAN ground equipment conslets of either a axed 
or mobile tranmlttlng unlt. The alrborne unlt in eon- 
junction with the ground unlt reduces the t r a m i t t e a  
slgnal to a vlsual presentatlon of both aelmam and dIs- 
tance information. TACAN I s  a pulse ggstem and o p  
ates in the UHF band of frequencies. Ite use repulres 
TACAN alrborne equipment and does not operate through 
consentlonal VOR equipment. 

VHF OMNIDIRECTIONAL RANGE/TAETICAL 
AIR NAVIGATION WORTACI 

1. VORTAC ta a facllity conslsllng of two components. 
VOR and TACAN, whlch provides three lndlvidoal em. 
ires: VOR azimuth. TACAN azimuth and TACAN dls. 
tance ( D I E )  at one site. Although consistlog of mom 
lhnn one component. lncorp~rating more than one oper. 
nling freauenw. and uslng more than one antenna ggstem. 
a VOnTAC 18 considered lo he II unltlml nailmtlonsl alti 

~ ~~~ ~~~~~ 

Both components of a VORTAC are envisioned as opr. 
a t l w  slmultanmusly and providing the threc services at 
all tlmes. 

1. Transmitted signsls of VOR and TACAN are each 
Identified by three4etter code transmimion and are Inter- 
locked so that pilots uslng VOR azlmnth with TACAN 
distance can be assured that both signals belng received 
are deflnltely from the snme ground station. A a u p ~ i e  
mentnry automatlc voice identi0cation is being added to 
the VOR. The frepuency channels of the VOR and the 
TACAN at each VORTAC taclllty are "palred" In amoru- 
ance with a natlonal plan to slmpllfy alrborne operation. 

Figurr 82. AIM -Air Navigation Radio Aids - mnt'd. ' 



AIR NAVIGATION RADIO AIDS 
gxCERpT 

AIAI- 

DISTANCE ~EASURING EQUIPMENT (DME) 

I .  In  the operntlon of DME. paired pulses nt n spwlflc 
spnclng nre sent out from the nlrcrnft (this is the inter- 
roEntlon) nnd nre received at the ground stntion. The 
ground stntion (transponder) then t rnnmi ta pnlred 
pulses bnck to lhe nlrcrnft nt the =me pulse spacing 
hut on n different frequency. The time required for the 
round trip of this signnt exchange is measured In the 
nlrborne DME unlt and I s  trnlvilnted into distance (Nnu- 
tical Miles) trom the nircraft to the ground station. 

1. Operating O n  the line-of-slght prlnclple, DME fur- 
nishes distance lnformntlon wlth n very high degree of 
neeurncy. Reliable slgnnls may be received nt distances 
UP to 189 NM at  lineof-sight nltltude wlth nn nccurncy 
of better than 'k mile or 2% of the distnnce. whichever 
is greater. Distance Infomntlon received from DME 
equipment is SLANT RANQE distance nnd not nchmi 
horizontal distance. 

3. D?dE operates on trequencles i n  the UHF spectrum 
between MU MHz nnd 1215 MAE. Aircrnft equlpped wlth 
TACAN equipment wi l l  receive distance information from 
n VORTAC nutomatlcnily. while nircrnft wuipped witit 
VOR must hnve n sepnrnte DME nlrborne unit. 

4. VOR/DME and VORTAC nnvimtlon fncllitles estab- 
lished by the FAA provide nzlmuth nnd distnnce Infor- 
mation from co-locnted components under a frequency 
pniring plan. Frequency pairing allows the use of a 
single receiver tuning selector cnpnhle of simultnneously 
selecting n pnlred VOR and TACAN (DME) reeeiver 
frepuency. 

I. Due lo the limited number of nvallnhle frequencies, 
nesignment of frequency pnlrs hns been required for 
certnln militnry noncoilocated VOR nnd T A W  racul. 
ties whlch serve the snme aren but which may be sepn- 
rated from n few to mnny milea Addltlonnl lrepuency 
nsslmments hnve been made for remotely locnted mlll- 
tar7 TACAN facllitles whlch mny be within -tion 
range of n rnndomly pnlred ILS locnilzer. Selection of 
n DME channel whlle tuned to n rnndomly pnired VOR 
or I L S  frequency could result i n  the reeeption of dLs- 
tnnre information from n Source whlch 1s remotely 
located from the VOR or IL9 fncillty. 

b. VORDME, VORTAC nod I L S D M E  fncillties nre 
rendliy identlfled by wnchronimd IdentiRcntlons which 
nre transmitted on n time shnre basis. IdentlRcntlon 
of noncollocnted VOR or ILS and TACAN faciiltles nre 
not synchmnlmd. resulting In intermixing nnd appnrent 
dlstortlou during TACAN ldenllflcntion whenever 81mui- 
tanMU8 Burn1 monltoring of VOR or I L S  and TACAN 
ldentiflcntlon is attempted. DME equipment hns been 
instnlled nt only n few I L S  locations and nny DME 
presentation whlle using nn I L S  frequency which does 
not hnve nn aesoclnted DME would be originating from 
n rnndomly pnired remote location. 

7. Alrcrnfl receiving equipment which provides for 
nutomntic DNE selection nssures reception of nzlmuth 
and dlstnnce informntlon from n common source when- 
ever designated VOR/DME. VORTAC nnd ILSDMJZ 
navlgntion facliities nre selected. Until further ndvised. 
pilots are cautioned to dlsresnrd nny distnnce displays 
from nutomnticnily selected DME equipment whenever 
VOR or I L S  facllltles. whlch do not hove the DME 
feature instnlled. nre belnc used for Dasltlon determi- 

CLASS OF VOR/VORTAC/TACAN 
VOR, VORTAC. and TACAN nids nre cinesed according 

to their operntlonnl use. There nre three dneses: 
T (Termlnnl 
L (Low nltitude) 
H (High nltitude) 

T ciaas fncillties nre used to provide service nt terrulnal 
loention8 where it is not prnctical to frequency protect 
l l ie larger service rnnge of nn L clnss fncillty. The 
normal service rnnge far the T. L. nnd H class nlds Is 
included in the following tnble. Certnin operntlonnl 
requirements make It necessary to use some of these 
aids nt greater service ranges than nre listed i n  the 
table. Extended rnnge is made wsslblr through Right 
inspection determlnntions. Somc nids niso hnve ieeser 
servlce rnnge due to loention. termin. trepuency protrc- 
tion. etc. Restrictions to service rnnge nre llstrd In Part 
3 of this manual. 

VORIVORlACIlACAN NAVAIDS 

Normel Umbl. AillNder and Redlw D1stonr.r 

Dlslmnc. 
C l O l l  AINNdei (m1l.d 

L Below 18,WO' 40 
H Below 18,WO' 40 

T 12.000' nnd below 25 

H 14,500' - 17.891)' 100' 
H 18,OOO' - FL 450 130 
H Above 61. 450 100 

'ADPllCnbiQ vniy wlthin the rontermllmu% 21.8. 

LlMf RADIO BEACON IRBNI 

Usabl. Rodlvi Dlilonres for dl Alllhld.* 

Dlsmne. 
CIII,, P ~ W W  Ivmrni 1llll1.d 

Campnss Locator Under 25 15 
MA Under 50 25 
H 50 - 1069 '50 
HH 2WO or more 75 

'Service rnnp of individual facilitles mny be less thnn 
50 mlles. See Restrlctlons to Enroute NnvlCntlou 
Aids. Pnrt 3. 

LlMF RADIO RANGES 

Usobl. Radius Dl*lmc.r for 011 All1Nd.s 

Power Iwrnl 
Under 100 
101 - 200 
201 - 400 
Over 400 

. 
nation. 

Fiplirr R3. Alh l  - Air Navigation IMio Aid, - wnt'd 
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AIR NAVIGATION RADIO AIDS 

VOR 
Fnpunor 

A I M  

TACAN 
C b i i l d  

108.0 M L  
108.1 
108.2 
108.3 
108.4 
108.5 
108.6 
108.7 
108.8 
108.9 
109.0 
109.1 
109.2 
I093 
109.4 
109.5 
109.6 
109.7 
109.8 
109.9 
110.0 
110.1 
110.2 
110.3 
110.4 
110.5 
110.6 
110.7 
110.8 
110.9 
111.0 
111.1 
111.2 
111.3 
111.4 
111.5 
111.6 
111.7 
111.8 
111.9 

FREQUENCY PAIRING PLAN 

TACAN 
CkmnJ 

17 
I8 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 40 

44 45 

41 
42 43 

46 
47 
48 
49 
M 
51 
52 
53 
54 
55 
56 

VOR 
Fnannw 

112.0 MHz 
112.1 
112.2 
112.3 
112.4 
112.5 
1126 
112.7 
112.8 
112.9 
113.0 
113.1 
113.2 
1133 
113.4 
113.5 
113.6 
113.7 
113.8 
113.9 
1140 
114.1 
114.2 
114.3 
114.4 
114.5 
114.6 
114.7 
114.8 
114.9 
115.0 
115.1 
1153 
115.3 
1151 
115.5 
115.6 
115.7 
115.8 
115.9 
116.0 
116.1 
116.2 
116.3 
116.4 
116.5 
116.6 
116.7 
116.8 
116.9 
117.0 
117.1 

F i p w  6' 

TACAN 
C h M I  

57 
58 
59 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
IW 
101 
102 
103 
lop 
105 
106 
107 
108 
109 
1 I0 
111 
112 
113 
114 
115 
I16 
I17 
118 

117.2 
117.3 
117.4 
117.5 
117.6 
117.7 
117.8 
117.9 

~ 

119 
120 
121 
122 
123 
124 
125 
126 

I 

FREQUENCY UTILIZATION PLAN 
AIR NAVIGATION AID5 

108.1-111.9 MHz: ILS locnlizcr with or without simul- 
tnnQnBS Pndio~telQphone chnnnel operntlng on odd. 
tenth declmnl fwquencies (108.1. 108.3 etc)  

108.2-1 11.8 MHz: VOW3 operating on even-tenth decl- 
mnl freroguencles (108.2. 108.4 etc . ) .  

112.0-117.9 MHz: Airway track guidance. (VORs) 

118.0-121.4 MHx: Air Trnmc Control Communlentioni 
121.5 MHi: Emergency (World-Wide) 
121.6121.9 MHx: Alrport Utility (Ground Control) 
121.95 M k :  Flight Test 
122.0 MHz: FSS's. Wenther. Selected Locations. Private 

122.1 MHz: Pvivnte Aircrnlt to Flight Servlee Stations 
I22.2, 122.3 MHz: FSS's. Private Aircmft. Selected 

COMMUNICATION5 

.4ircrnft rind Air Curriers 

1ncn t ions 
122.4. 122.5, 112.7 MHz: I'rLmtP AlrernIl  to T o r e r s  

f Air Cnrrier) 
131.05-135.95 MHz: .dlr  TrnlXr Control Cotmumlcn- 

ti",lS 
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GENERAL 
I .  The Weather Burenu mnlntnlns n comprehensive 

surfnce nnd upper nlr wenther observing progrnm nnd 
a nation-wide nvintion n'enther fo~'ecnstlng nnd pllot 
brieflng servlce. 

1. Wenther observations nre mnde ench hour or more 
often st over 600 iocntions in the Unlted States. These 
obserwtlons may be used to determlne the present 
wenther condltlons lor Bight plnnnlng purposes. 

3. plvery six hours the Weather Burenu's Avhtion 
Foreeastlng Centers prepnre detnlled flying wenther 
forecnsis for I?-hour perlods for nbout 420 nlr tevinliinls 
in the United States includlng Alnskn nnd Hnwnil. I n  
ndditlon, 24-hour termlnni forecasts nre provided for 
about 130 mnJor nlrports throughout the rouniry. Every 
SIX hours n detniled 12-hour nren foremst is prepared 
for ench 01 the 20 men8 into which the conterminous 
United Stntea hns been dlvided for forecasting purposes. 
Aren forecnsts nre nlso issued for Alnskn nnd Ilnwnii. 
Wliidq aloft Porerusts lire proi.lded for n b u t  1'20 lorn- 
tions In the United Stntes and Alnskn for flight opern- 
tlonnl purposes. All of the nbove flying wenther fore- 
casts nre glven wide distribution vin teietypewrlter 
circuits. 

4. Avnllnble nvlntion wenther reports nud Porecosts 
nre dlsplnyed at ench Weather Bureau Stntlon and FAA 
Filzht Servlce Stntlon. Pliots should feel free to helu 
th&selves to thls lniormntlon or to nsk the nsslstnn& 
of the duty employee. 

5. When teiephoulng for informntlon. use the follow- 
ing procedures : 

a. Identify youmeif ns n pilot nnd give nlrcrnft 
ldentllicntlon I P  known. (Mnny persons cnlilng W B  
stntlons wnnt InPormntlon for purposes other thnn By. 
ing. ) 

b. Stnte your Intended route, destlnntlon, proposed 
depnrture t h e ,  nnd estlmnted time en route. 

c. Advlse if prepared to fly IFR. 
6. Dlrect pilot-tuwenther brlefer service is nvnllnhle 

by rndlo contnct with any Flight Servlce Stntlon oper. 
oted by the FAA. Fllght Service Speclnlistn nre qunII- 
fled nnd certlflanted by the ESSA/WB na i'ilnt Wenthw 
Briefera They nre not authorized to mnke orlginni 
forecasts hut nre authorized to ndnpt, trnnsinte nnd 
interpret nvnilnhle forecnsts nnd reports dlrectiy into 
terms of the weather condltlons whlch you cnn expect 
nlong your flight mute nnd nt destinntlon. They 8180 will 
nssist you in selecting nn alternate course of nction in 
the event ndverse wenther Is encountered. It is not 
neceasnry to be thoroughly fnmlllnr with the stnndnrd 
phrnseologles nnd procedures for nlr/ground eommunicn- 
tions. A brief call stnting your memnge In your own 
words wlll receive immedlnte nttentlon. 

7. Combined stntlon/tower (CSfl') personnel nre not 
certlflmted pllot wenther brlefers: however. t h w  cnn 

nWst you by providing fnctunl dntn from wenther re 
ports nnd forecnsts. 

TRANSCRIBED WEATHER BROADCASTS 
1. Equipment is provided nt selected FAA FSSs by 

which meteoroioglcni nnd Notlce to Airmen dntn is re 
corded on tnpes nnd brondcnst contlnuously over the 
low4requency ( 2 W 1 5  kHz) nnvigationnl old (L/MF 
rnnge or €1 fnellltyl uiid VOK. 

2. Brondcnsts nre mnde from n serles of iudivldunl 
tnpe recordings. The flrst three tnpes Identify the eta- 
tlon. glve genernl wenther forecnst condltlons in the 
men. pilot reports (PIREP). rndnr reports when nvnll- 
nble, nnd winds aloft data. The remnlning tnpes con. 
tnin wenther n t  selected locntlons within n 4Wmlle ra- 
dius of the central point. Chnnges. ns they occur nre 
transcribed onto the tnpee. 

3. Automntic transcribed brondcnsts service Is nvnll- 
nble on clnss H incilitles nnd VORs designated ns 
fnllons : 

0. H-SAU-A clnsq H rndlo beacon required for IFR 
rndlo nnvigation nnd/or s ir  trnftlc control and for nutc- 
mntlc trnnscribed wenther broadcast service. Thls class 
fnCllltY will be depleted on radio fnciiity, Sectlonnl and 
WAC type chnrts. 

b. SAW-A cinw H rndlo beacon having limlted 
nnvlmtlonni use in thnt I t  Is not fllght Inspected for IFR 
certltlcntion or primnrily used for a i r  trnftlc control. This 
nld wlll provlde the nutomntic transmlbed weather 
brondcnat service nod will be depicted on Sectional end 
WAO type chnrts, ouly. 

c. VOW designnted nw ABVOR or (H)ABVORTAC. 
4. Operntion oP either H-SAB or SABH is essentinlly 

the snme. All hnve n code identlflcntlon sent nt 
frequency lntervnis keyed simultnneously with the volce 
signnls. Although not essentinl, it  may be ndvnntageous 
to listeners to equlp their receivers with a lG20 cycle 
code rejection tllter which. when mltched to the  "voice" 
positlon, wlll silence the keyed code identlflcntlon slgnnl. 

5. The AB (nutomntlc transcribed service) component 
nf H-SAR'H, SABH's and ABVORs wlll opernte con. 
rlnuously except during those periods when the trnnscrip 
tlon equipment is Inoperntlvn During these periods 
ninnunl brondcnste. scheduled (H+16 hourly) and non- 
scheduled will be ninde on the AB fncllities. 

SCHEDULED WEATHER BROADCASTS 
1. Ail flight servlce stntlons hnving volce fncilitles on 

radio riiiiges ( VORa) or radio benroiix (NDRs) brondcnst 
nenther reports nnd Notlce to Airmen LnPormntion nt 
16 minutes pnst ench hour Prom reporllng points within 
npproxlmntely 160 miles Prom the broadcast stntlou. 

Figure 85. AIM - Weather-(Bmadcnsts). 

73 



WEATHER AINI- 

1. The materlal and the order In whlch It Is broad- 
cast by each station: 

0. Alert notlce (ALS'OT) announcement. 
b. Hourly sequence weather Iwmrts, lncludlng re. 

C, Slgnlflcant Neteorologg (SIQMET) or Advlsory 

d. Pllot Reports (PIREPS) when avallable. .. Radar Reports (RAREPS) when avallable. 
f. LMIt or overdue alrcraft notlce. 
0. SOTANS or AIRADS not published In the AIM. 

iiiarka 

for Llght Alrcraft (AIRNET) ( I f  avnllable). 

NO~.-WIU- dart mreeut wm be kuumtttad onw on 

5. The tlme of obaermtlon of weather reports Included 
In a Bcheduled broadcast normally Is 68 mlnutes Past 
the hour preeedlng the b m d e a a t  When the Ume of 
obsematlon Is othenvm. the obaematlon tlme Is glven. 

WEATHER BROADCAS FORMAT 

0. The broadcast beglm wlth the announcement 
*'Avlatlon Broadcast. weather." 
b The name of the lotatlon to whlch the weather 

report or other data applles I8 spoken twlce. and fol- 
lowed by : 

I l l  The state name once, when the Imt lon  name Is 
dupllcated wlthln WO mlles. 

DllOt'S W W a t  

1. SCHEDULED WEAMER I I O A D C U I  

E.amp1.i 
Sprlngileld. Sprlngfleld, Mleaourl. 
I'll Tne alrport or orlgln once, when weather reports 

orlglnate a t  more than one alrport a t  the eame geo. 
graphlcal Imtlon. 

Exaphs:  
New York. New York. Laouardla 
New York, New York. Kennedy 

c. Tbe broadcast la termlnated wlth a statement of 
the t h e  In two dlglts lndlcatlng mlnutes only and a 
fractlon to the nearest quarter minute. 

Exempt.; 
"The tlme I8 one elght and one quarter." 

1. UNSCHEDULED UlOAMASTS 
These broadcasts wlll be made a t  random times and 

will begln nl th  the announcement "Avlatlon broadcast'. 
followed by identlflcatlon of the data. The locatlon 
name w111 be mken as Bet forth In l b  above. 

Exam pi.; 
Aslatlon Broadrast, Specla1 Weather Report. (Notlce 
to Alrmen. Pllot Rewrt. etc.) (location name tu'lce) 
three seven lpast t i e  hour) observatlon . . . etr. 

IN-FLIGHT WEATHER ADVISORIES 

1. The Weather Bureau Imes In-fllght safety add-  
sorles designated a8 SIQNETs and AIRMETs. 

1. The purpose of thls service Is to make avallable 
to any alrcraft In-fllght Informatlon on weather whlch 
may be hazardous to the fllght. Whether or not the 
condltlon descrlbed Is potentlally hazardous to a par- 
tlcular fllght Is for the pllot hlmself to evaluate on the 

basb of hls own experlence and the opentlonal llmlts 
of hls a l m f t .  

5. SIOMET advlsorles Include weather phenomwa 
potentlally hazardous to all alrcraft, apeclUcalb: 

a. Tornadoes. 
b. Llne of thunderstorms (muall Ilnes). 
G. Embedded thunderstorms. 
d. Hall 31'' or more. .. Severe and extreme turbulence. 
f. Hemy lclng. 
0. Wldesprend dustlitorms/sandstorms, lowerlng Vlsl- 

bllltles to less than two mlles. 
4. AlRMETa Include weather phenomena of leap 

severltj than that covered by SIGMETs whlcb are 
potentlally hazardous to a l d t  havlng llmlted c a p  
blllty beeawe of lack of equlpment or LnstmmentaUOn, 
or pllot quallucatlona and are at least of operatlonal 
Interest to OR alrcraft, apecltlmlly: 

a. Moderate lclng. 
b. Moderate turbnlence over an ertenslve arek 
C. Extensive areas of vlalbllltles leap than two Qled 

and/or celllogs less than lOD0 feet. lncludhg mOuntllh 
rldges and pasaea 

d. Wlnds of 40 knots or more a t  or wlthln 2000 
feet of the surface. 

NOT~.--BIOMIETI WPI, to 011 &ego& 01 drmmlt. 
Wlmn 81OMET end AIRMET weather atenorb. 8VDU 
.imoltancoualy for ~pprorlrmtoly tha -me -, the odrL 
aorl91 am wmblned and Ldcntltled with the BIOMET 
dwlpatlon. The Word.  "Add," O I  "AlaO" area 0.ed 0 
connect a wmblaed adrlaon. 

5. IdentlflcaUon of SIOBWlb and A I m A d -  
vlsorles are Identltled by a letter and number beglnnlng 
oo00 OMT In the FUght Advlsory Servlce (FAWS) oface 
where imued. The flrst SIGIMET or AIR?dET la Iden. 
tlfled as "Alfa 1" and each Burreeding related advbory 
retains the same letter deslgnator untll cancelled but la 
glven the next number, 1.e.. "Alfa 2," "AIfa 8," etc. A 
SIOMET or A1RMF.T automatlcally cancels a preced- 
In6 advlsory of the eame category and letterlng. For 
example. SIQMET Bravo 2 supersedes SIOMET Bravo 
1 and AIRMET Alfa 4 cancels AIRMET Alfa 8. If a 
SIOMET or AIRMET condition develops In a m n d  
dlatinctly separate sector of the FAWS area. the advl- 
sory la ldentlfled a8 "Bravo 1." "Bravo 2." etc. Slml- 
larly. a thlrd area Is ldentlfled as "Cbarlle 1." "Cbarlle 
2." etc. 

6. The followhg are examples of a BIGMET, AIRMET, 
and a comblnatlon of the two: 

0. KANSAS CITY SIOMET ALB'A 2. SOLID LINE 
THUNDERSTORMS 50 MILES WIDE FROM WEST 
OF ORAND ISLAND NEBRASKA TO BILL CITY TO 
n m n n  CITY KASSAS AT 2wo OMT MOVINO _._. ....._.._ ~~~ ~~ 

EAST AT ss KNOTS REACHINO L I N C O L N ~ ~ L I N A -  
HUTCHINSON LINE BY 0100 OMT. THUNDER- 
STORMS U)CALLY SEVERE WITH TOPS M 45 
THOUSAND. 



WEATHER AIM- 

G WASHINGTON AIRMET ALFA 1 QANCELED. AND DEJAWARE MODIDRATE ICINQ 2 THOUSAND 
SIQMBT ALFA 2. MODERATE OR MORE CLEAR TO 8 THOUSAND FEET DWREWSIXQ BUT WITH 
AIR TURBULIDNCE EXTENDINQ FROM SOUTH WINDS LOWER LEVELS BECOMINQ 40 TO 60 KNOTS 
CENTRAL VIRQINIA THROUQR DELAWARE AT 14 ”:. yz Q ~ ~ h ~ l ~ ~ v l ~ o ~ ~ ~ ~  ~ f ~ ~ ~ ~ ~ & s t  

SIQNETS and AIR31ETs durlng thelr vnlld period when 
To 1900 OR LATER. ADDITIOSAL AIRMET. they pertain to the nren wlthln 160 NM of the FSS as 
OVER EWSTERN VIRQINIA EASTERN MARYLAND follorrs: 

TO 24 THoUsAND FEET 

Intenaifg 

LIQHT 

MODERATE 

SEVERE 

EXTREME 

TURBULENCE REPORTINQ CRITERIA TABLE 

Aircraft Reacfion 

Turbulence thnt moinentnrlly c n u w  
slight, errntlc changes In altitude 
nnd/or nttitude (pltch. roll, ynw). 
Report 8s Liohl Turbulence:’ 

or 

Turbulence thnt c n u w  sllght, rnpld 
and somewhnt rhythmic bumpiness 
without nppreclnble changes In nltl- 
tude or nttltude. Report 88 Llohf 
Chop. 

Turbulence that Is slmllnr to Llght 
Turbulence but of menter lotenslty. 
Chnnges In altitude nnd/or attltude 
occur but the alrcraft remalns In 
posltlve control at all then.  I t  
usunlly causes vnrlntlons In Indl- 
cnted airspeed. Report a8 Noderalo 
Ttirbulenae ;* 

Ot 

Turbulence that la slmllnr to Llght 
Chop but of grenter lotenslty. I t  
causes rnpld bumps or jolts wlth- 
out nppreclable changes In alrcmft 
nltltude or nttltude. Report as 
dloderatc Chop. 

Turbulence that causes large, nb- 
rupt changes In nltltude and/or 
nttltude. I t  usualy causes larm 
vnrlntlom In indlcnted nlrspeed. 
Alrcmft mny be momentarlly out 
of control. Report as Bevcre Tur- 
bulence.* 

Turbulence In which the nlrcraft i s  
violently tossed nbout and Is pine  
tlcally Impossible to control. I t  
may cnuse structural damage. Re 
port ns Eatreme TurbuleMs.* 

Reoction Itwide Airoraft 

Occupants may feel n sllght 
stmin ngalmt Bent bdlts or 
shoulder stmps. Unsecured 
objects may be dlsplnced 
sllghtly. Rood 8ervlce mny 
be conducted nod llttle or 
no dlfRculty Is enwuntered 

In Wnlklng. 

O c c u p a n t s  feel deflolte 
stmlns ngnlnst seat belts or 
shoulder straps. Unsecured 
objects nre dlslcdged. Food 
servlce nnd walklng nre dlf- 
RCUlt. 

Occupants nro forced vlo- 
lently Bgalnst sent belts or 
shoulder straps. Unsecured 
oblects nre tossed about. 
Food service and walklng 
nre Impossible. 

Reporfino Term Dellnitton 

3ccaslona-Less than 1/8 of 
the tlme. 

Intermitteot-l/8 to 2/8. 

%ntlnuous--More than 2/8. 

Nm-Pllots should report 
locatlon(s). tlme (QMT). 
Intensity, whether In or 
nenr clouds, nltltude, type 
of alrcraft and, when ap- 
pllcnble, durntlon of tur- 
bulence. 

Duratlon may be baaed on 
t h e  between two locatlons 
or over a slogle location. 
All locntlom should be 
rendlly IdentlEable. 

Example : 
8. Over Omnhn. 12922, Mod. 

erate Turbulence. In cloud, 
Flight Level 810, B701. 

3. From 60 mlles south of 
Albuquerque to SO mlles 
north of Phoennx. 12102 
to 12150% occnslonal Mod- 
emte Chop. Fllght Level 
990. Dc8. 

Figure 87. AIM - Weather (Turhulence Reporting Crlterla), 
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WEATHER A M -  

0. SIGM-.4t 15 minute intervnlu ( H + W  
H+15*. H+SO and H+45) ; nnd AIRMETa-nt SO min- 
ute intervals (H+15* and H+45) during the flrst hour 
nfter Issunlice. 

b. Therenfler, nn alert uotice will be brondcnast at  
H+lW nnd H+45 durlng the vnlid period of the ad. 
YlSOTieS. 

EXOmpl., 
"Wnshington SICMET (or AIRMET) Brnro 3 In 
currenl:' 

*Ineluded In the Reheduled wenther brmdcn8t. 
8. Pilots. upon henring the nlert notice. if Ihey hare 

not r'ecelred the ndvisory or nre in doubt, should rontn?t 
the neaiwt FSS nnd nsrertnin whether the ndvilarp 18 

pertinent to their flights. 

PILOT WEATHER REPORTS IPIREPS) 

1. Whenever eiIi~,cu itre a t  or below 5.Ivy) feet. viaibiii- 
lies a t  01' below flve i u i i w  or thundrrxtorna nre reported 
or forernnwt. VA.4 Stntious nre required to soiirit atbd rol- 
lect PIREPS which desrribe condltionR nlott. PilatR DIP 
urged to cooperate nnd volunteer reports of cloud tops. 
upper cloud Inyers, thundemtorms. ice, turbulence. strong 
wluds. nnd other simiflcnnt fllght condition iuformntion. 
Such condltlons observed between wenther reporting sts- 
tlons nre vltnlly needed. The PIREPS should be glven 
to the FAA ground fnciiity with which mmmunlcntlon Is 
established, 1.e.. ASS or  Alr Route Trnme Control Center. 
In nddltion to complete PIREPS. pllats can mnterlnlly 
help round out the In-flight wenther picture by ndding to 
mutlne position rewrts. both VFR nnd IFR, the type 
of nircrnft nnd the following phrases as npprnprinte: 

ON TOP 
BELOW OVERCAST 
WEATHER CLEAR 
MODERATE (or HEAVY) ICING 
LIGHT, MODERATE. SEVERE, EXTREME 

FREEZINQ RAIN (or DRIZZLE) 
THUNDERSTORM (loention) 
BETWEEN LAYERS 
ON INSTRUMENTS 
ON AND OFF INSTRUMENTS 

TURBULENCE 

2. If pllots nre not nble to mnke PIREPS by rndio. re- 
porting upon lnndlng of the in-flight conditions encoun- 
tered to the nen-t Fiigbt Service Station or Weather 
Burenu Airport Stntion wlii be helpful. Some of the uses 
made of the reports are: 

0. The airport Irnmc control tower uses the reports 
to eIpealte the flow of a i r  traffic In the vlclnity of the 
fleld nnd nlso forwnrds reports to other Interested OIUeeS. 

b. The Flight Serslce Stntlon uses the reports to brlef 
other pllots. 

c. The locnl Weather Bureau Omce uses the reports 
in brlellng other pilots and In forecnsting. 

d. The Air Route Trnmc Control Center u ~ e s  the Ip 
ports to erpedlte the flow of en mute trnRlc and deter- 
mine most favorable nltltudes. .. The Weather Bureau forernst OmCQ Rnds pllOt 
reports very helpful In IRpuing advlsorles nf hnmrdoua 
weather ronditiona. This dice nlso usen the reportR tn 
brief other pilots. nnd 111 forensting. 

CLEAR AIR TURBULENCE ICATI 
Clear sir turbulence (OAT) has k a m e  n very 

serlous operntionnl fnctor to fllght operations a t  al l  
levels Bud especially to jet trnmc flylug in e x m a  of 
15.W feet. The belt nvnilnble informntion on this 
phenomena must come from pilots sln the PIREPS 
procedures. All pilots encountering CAT condltlons are 
urgently requested to report time. locolion and intcnaltu 
(light, modernte. severe or extreme) of the element to 
the FAA fncility with whom they nre malntnining radlo 
contact. If time nnd eonditlons permit, elements should 
be reported according to the stnndnrds for other PIR- 
EPS and position reports. See Turbulence Reporting 
Crlterln Table on preceding page. 

REPORTING OF CLOUD HEIGHTS 
1. Celllng, by ddnltion in Part  I Federnl Aviation 

Regulations, and 88 used in Aviation Weather Reports 
and Forecasts, Is the helght above ground (or wafer )  level 
of the lowest lnyer of clouds or obscuring phenomenon 
thnt Is reported 88 %vken". "overcnst". or "obscurntlon" 
and not clnsslfled 8s "thln" or "pnrtla l... For example, a 
forecnst which rends "CIGS WILL BE OENLY 1 TO 2 
THSD FEET" relers to heights above ground level 
(AGL). On the other hand. n lorecast which reads 
"BRKN TO OVC LYRS AT 8 TO 12 TASD MSL" stntes 
that the helght Is above menn aea level (MSL). 

2. Pllots usunlly report height vniues above mean wa 
level, since they determlne heights by the nltimeter. Thts 
Is taken in nccount when dlssemlnntlng and o therwk 
applying Information received from pllots. ("Celllngs" 
heights nre nlwnp above ground level.) In reports dls- 
seminnted DB PIREPS. height references nre glven the 
anme as recelved from pllots. thnt Is above mean sea level 
(MSL or ASL). In the followlng example. however, a 
pliot report of the helghts of the bases and tope of nn 
ooercnst lnyer in the termlnnl nren is used in two WnW 
in n surfnce nvintiou Weather report: 

A12@2FK la2/49/4?/0000/002/@28 
3. In  this exnmple the weather station has converted 

the pllot's report of the height of bnse of the overeaat 
from the height (MSL) Indicnted on the pilot's altimeter 
to height above ground and has shown by the P ~ X  "A'' 
tbnt the ceiling height wns determined by an aircrnlt. 
The height of cloud tops shown in remarks ($29) ts 
above mean rea level (ASL or MSL) BS initially reported 
by the pilot. 

b. In  nvlntlon farecnsts (Termlnnl, Area. or In-fllght 
Advisories). ceiling are denoted by the preflx "C" when 
used with sky cover nymbois as In "LWRG TO a@- 
I T R W ,  OP bg the contrnction "CIQ' before. or the cou- 
trnction ".4GI." after. the forecast cloud height value. 
when the cloud bnse is @en In height nbove mean 
sen level. It is so indlcnted by the contrnction "MSL" 
or "ASI:' following the helgbt value. The helghts of 
clouds tops. freezing level. icing and turbulence are 
niwnys given in heights nbove means sen level (ASL or 
MSL). 

5. Attentlon i s  lovlted to the Weather Burenu pnbllea- 
tion "Key to Avintion Weather Reports and Forecats." 
This is nn easy-relerence card whlch elplalos how to 

Figure 68. AIM- Weather (PIREPS) 
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AIRPORT, AIR NAVIGATION LIGHTING AND MARKING AIDS *IN- 

MARK IN G .~ 
1. I n  the Interest of Bnfety. remlnrity. or emclency of 

ailrcrnft owrntlanr, the FA4 lmli rwommended for the 
WUldnOce of the publlc the followlng nlrport mnrklog. 
(Runway numbers nnd letters nre determlned from the 
nppronch dlrectlon. The number I s  the whole number 
nenrest onetenth t h e  mngnetlc nzlmuth of the centerlln? 
of the runwny, measured clwkwlse from the mngnetlc 
north.) The letter or letters dlKerentlnte between pnr- 
nllel runwnys: 

For two pnrnllel NnwnJg "L" " R  
For three pnrnllel runwnys "L" "C" "R" 

a. B d c  Run- Mwklnpmnrklngs uaed for opera- 
tlom under Vlsunl Fllght Rules: mnterllne mnrklng nnd 
runwny dlrectlon numbers. 

l L ? ; A ? T 4  
U I I  *YuyL. 

b. Inshum.nl Runway M~rLlnpmnrklngs on runwnys 
served by a nonv18unl nnvlgntlon ald nnd Intended for 
lunC!ngs under Instrument wenther condltlons: bnalc run. 
tvmg mnrklngs plus threshold mnrklng. 7pw- 

lWInUMmr *UW*. I  '/ 

I. All-W*ath.r Runwy Morklng-mnrklnp on runwnys 
served by non-vlsunl preclslon nppronch nlds and on run- 
wnys hnvlng 8pecinl owrntlonnl requirements: Instrument 
rllnwns marklng. lnnding zone mnrklng, plus slde strlpea. 

* y . W U n l l "  .yH*A" 

d. lhwshold-A llne perpendlcular to the runwny men. 
terllnn deslgnntlng the beglnnlng of that portlon of n 
mnwny usable for lnndlng. 

b x i  
BASIC RUNWAY 

k-1 
INSlRUMENl AND ALL-W€AlHER RUNWAY 

e. Dlspland Thnshoid-A threshold that la not nt the 
healnnlng of the full strength runwny pavement. 

1. D~.pilv. Am-Any mrfoce or nrea whleh nppears 
usnble buI whlch. due 10 IhP nnture of its StrUcNre. Is 
not Intended for nonunl operntloiinl use by nlrcrnft. 

1. RElOCAlED MItSHOLD 

2. OVERRUN/IlOPWAI AND B U S 1  PAD AREA 

I x  
5. CLOSED RUNWAY OR lAXlWAY 

a. AImlng Morkw-to provlde nn nlmlng polnt for 
turbojet alrcrnft on other thnn nll-weather mnrked run- 
~vayn. three sirlpes on elther slde 01 the runwny center- 
llne 75 feet lnng. Thls pnttern of strlpea wlll bc locnted 
1,oOO feet from the lnnding thmhold. n 

h. D.tol1.d Airpod Mmklng infonnahn 11 pvblishrd in FAA 
AdvIsow Clnulan 150/5340-1B 'MerUnp or S.nlr.ebl. Run- 
w s  and Tt#xIio)rs** and 16D/534&7 "Mdlnp 01 hi.pllv.. 
Cloyed. and Hola,deui A"w on Airporn. 

HELICOPTER LANDING AREA 

Figure 69. AIM - Airpart, Air Nnvigntion LIghHng nnd Marking Aids. 
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OPERATIONAL DATA 

AIRPORT/FACILITY DIRECTORY 

U.S. STANDARD [A) LEFT SINOLE Iow 
(WGH I M U I S R Y )  

LOCATION 
The airport lwatlon Is glven In nautical mlles (to the 

nearest mlle) and dlrectlon from center of referenced 
CltY. 

ELEVATION 
Elevatlon Is glven In feet above mean sen level and 

Is hnsed on hlghest usable portlon of the lnndlng a m .  
When elevatlon Is sea level, elevation WIN be Indlcated 
as "00." When elevatlon Ls below sea level, a mlnus 
slgn (-) wlll precede the tlgure. 

RUNWAYS 
The runway surface length, and welght benrlng capnc- 

Iw are llsted for the longest Instrument runway or 
sealane, or the longest actlve landlng portlon of the 
runway or strlp. glven to the nearest hundred feet, 
wlng 70 feet as the dlvlslon polnt, 1.e.. 1488 feet would 
be shown as "14"; 1474 feet would he shown ae "IB". 
Runway lengths pretlxed hy the letter "H" Indlcntes 
that runways are hard surfaced (concrete: asphalt: 
hltumen, or macadam wlth n seal mat). If the run- 
way length Is not pretlxed, the surface Is sod. clay, 
etc. The total number of runways avallnble Is shown 
In parenthesls. (However, only hard surfaced run- 
ways are eounted nt aldlelds wlth both hard surfaced 
and 806 runways.) 

RUNWAY WEIGHT BEARING CAPACITY 
Add OOO to B o r e  followlng 8, T, Tf and MAX for 

&Runway welgbt bearlng cnpaclty for alrcraft wlth 

T-Runway welght bearlng capaclty for alrcraft wlth 

TT-Runway welght bearlng capaclty for alrcraft wlth 

Quadrlcycle. and twln-tandem nre eonsldered virtually 
equal for runway welght bearlng conslderatlons. as are 
slngle-tandem and twln-wheel. 

A blank space followlng the letter deslgnntlon Is used 
to lndlcnte the rnnway welght bearlng capaclty to sus- 
tala alrcraft wlth the snme type landlng gear. although 
detlnlte B o r e s  are not avallable, ex.. (T- ). 

Omle4on of wdght bearlng capaclty lndlcates Inform. 
anon unkuown. Footnote remarks are used to lndlcnte 
n runway wlth a welght hearing greater than the longest 
runway. 

grow welght capaclty. ex.. (EQOO). 

slnglewheel type lnndlng gear. (DC-S), etc. 

twln-wheel type lnndlng gear. 

twln-tandem type Inndlng gem. 

(DC-4). etc. 

(707) ,  etc. 

NEON W R  

AIM 

LIGHTING 
8: b b t l n g  Llghl (Rotntlng beacon). (Qreen and whlte, 

spllt-beam and other types.) OmlBslon of B lndlcatea 
rotatlng llght Is elther not nvallnhle or not operating 
standard hours (sunsebsunrlse). 

Norr.--Code llgbta am not eodltled. and m earled 1n Be. 
marks. 

L: Fldd Li@hllng. .4n nsterlsk (*) precedlng an element 
lndlcntes that I t  operates on prlor request only (by 
phone cnll, telegrnm or letter). Where the asterlsk 
Is not shown, the llghts are In operatton or avallable 
sunset to sunrlse or hy repuest (radlo cnll). 1 hy l W  
Indicates temporary Ilghtlng, such as flares, mud@ pots, 
lanterns. 

1-Portnble runway llghts (electrlcnl) 
2-Alrport Boundary 
3-Runway Bloods 
+Low Intenslty Runway 
5-Medium Intenslty Runway 
&High lntenslty Runway 
7-Instrument Approach (neon) 
I A - ~ I P ~ I u I I I  Intenrilty Appronch Llghts (MALS) 
8A, 8, or C-Hlgh Intenslty Instrument Approach 
IALSI 

~ 

+Sequence Flnshlng Llghts (SFL) 
1O-Vlsunl Appronch Slope Indlcator (VASI) 
11-Itunmy end ldentltler lights (threshold 

12-Short approach llsht mtem (8ALS) 
13-Runway allgnment Ilgbts (RAIL) 
14-Runway centerllne 
1s-Touchdown wne 

strobe) (FCBIL) 

Because the obstructlow on vlrtuallp all lighted flelda 
nre lighted, ohstrnctlon llghts hnve not been Included In 
the codltlcanon. 

Figure 70. AIM - AirporVFacility Directory. 
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AIRPORT/FACIL1TY DIRECTORY AIM- 

SERVICINO 
SI, storage. 
52: Storage. mlnor alrframe repalm 
Ui Storage. mlnor alrframe and mlnor powerplant 1-2- 

pat= 
S 4 8  Storage, major alrframe and mlnor powerplant r e  

pall= 
552 Btonge. major alrframe and major pnwerpht re. 

palm 

I 

Cod. 
f l 2  . na 
f l #  
R 2  
n o  
fU 
H O  
H I  

FUEL 
Gmd. 
80/87 
elm 

100/180 
115/145 
Kerosene, freeze point -40°F 
Kerosene. ireece polnt -WF 
W l d m t  mollne, freeze polnt -CWF 
Wldeeut gawllne wlthout lclng Inhlbltor. freeze 

polnt -WF 

OXYGEN 
0x1 Rlgh Pressnre 
0x2 LowPreswre 
0x5 Hlgh hesaorc-Replacement Bottles 
or4 Low hesourc-Replacement Bottles 

OTHER 

KS-llIe -me of the asaoehted FSS Is ,ahown In all 
Instances, When the Fa8 Is located on the named alr- 
wrt “on ad’’ Ls shown iollowlng the F8S name. 
men me F88 can be celled thrrmgb the local tele. 
pbone exchange. (Foralgn -change) at the cost of 
a local call, It Is lndleated by “(M)” (local call) 
wlth the pbone number Immedlatelp follonlng the 
name of the F88. La, “F88: WIOEXTA (W- 
W).” When an Interpbone llne exlala between the 
Edd and the F88. I t  lo lndlated by “(DL)” (dlract 
Ilne) Lmmedlately following the name of the F88. 
La, “F88: OTTO (DL).” 

Iw-B~na9 Vlslbllltl Values. appllcahle runway DIO 
ride& 

N ~ n n w a y  Vlmal Range, appllcable runway provlded. 
VUI-VIsUBI Approacb Slope Indicator, appllcable mn- 

AGCAlrport of Entry. 

nay provlded. 

AIRPORT REMARKS 
Y€F’ lndlcates landlng charges for prltate or non. 

revenue Prcdnclng a h a f t  In addltlon, f e e  m y  be 
charged for planes that m a l n  over a mnple of boors 
and buy no eewlcea. or at major alrllne mrmlnals for 
all almsit 

‘rot m 13-31’’ lndleates rlpbt turn ahould be made 
on landlog8 and takeoffs on runweyo 15 and 81. 

Remarks data Ls wnened to operanonal Items &ectlng 
the stah18 and uaablllb of the alrporf trnllc pa t te rn  
and departure proeednres. 

Obskuaions.-Because of mace llmltatlons only the 
more dangerous obarmctlons are lndleated. Natural 
ohtrnctlons. meh as treea. clearly Elsrernlble for m- 

tact operatlons. ere frepuently omlttdd. On the o t h ~  
band. all pole llnes wlthln at l w t  18 :1 gllde angle are 
lndlcated. 

FLIGHT SERVICE STATIONS 
Fllght Servlce Statloas are llsted slphabetlcnlly by 

state In the Airport/Faclllty Directory R W s  and 
LRCO’a wbere avalhble shown at the laclllty slte fol- 
lowing the three letter IdentlBer. If located at other 
than a faclllty site, the9 are Usted slphabetlcally. 

Fllght Sewlee Btatlons (F8S) and Comblned 8tatIon/ 
Tower (CS/T) pmvlde Infomatlon on alrport wudl- 
tlone, radlo aids and other facllltlea. and process dlght 
plans. CS/T personnel are not CertlEcated pllot weather 
brlefers: however, the9 provlde iaetual data from 
weather reporla and foreeaatn. hlrport A d v h r y  Service 
IS Provlded at the pllot’8 request on 123.6 by FS8e 10- 
cated at alrporhl where there are no wntrol towers In 
operatloo. (8ee Part 1 ARRIVALS.) 

In addltlon. the9 provlde an avlatlon weather brleEng 
servlce. Fllgbt and weather brieEng sewlcea are also 
pmvlded by calllng the telephone numbers llsted In tbe 
Chapter entltled *dFSS.OS/T Infomatlon and Weather 
Bureau Telephone Numbers”. 

Rvll cunmunkaHon fmqud.i d In th. fllshl -la 110- 
Hen olrlsround llrkrn M now op.mkd slnphx M 112.0, 
122.2. 122.5. 122.6, 121.6 and .rn.rg.mq 121.5 plw 122.1 
ond 123.6 n d v .  only m lollowt 

a. 122.0 b aiknd o( u*nnl 8% w o w&mr hanml 
for both s.n..ol orldlon add. C0nt.n. 

b. 123.6 11 dmlsmhd as on olrpon &Ison rksnml on 
RSs whkh prorld. &I* ~ n k .  01 lwnlowr lmlionr 123.6 1s 
sHII In amnrls~lon o( m e  KSs dlecehd lrllh b w m  ad mgy 
b. uud bor m rout. wmmunkoHens ot then ImHons. 

L Ionw US’, vw 113.61 w cwleln 50 IMz hsnmls In th. 
122-123 Mih band burh as 122.051. ?lbh wlnp Ih. K5 
A10 W s I m  should nhr  lo Ihla d h d ~ ~  or approprleh hak 
)o d.knlm fmqwochs aallobh -1 Ih. KS DI ~ ~ h d  ( a t l l ~  
t h w h  rhlh thw whh k rmrnunIr-4h. 

Part tlme FSS boom of operatloo are ahom ln re. 
mark8 nuder faduty name. 

COMMUNICATIONS 
Clenranw la repolred prlor to tasllns on e runway, 

taklng off, or landlng at a tower controlled almrr. 
When operatlog at an alrport wbere the mntml m 

Is operated by the 0.8. Qovernment, two-way ndlo 
mmmunlcatton h reqnlred nn1e.m o t h e r a h  antbori.ed 
by the tower. (When the tower Is aperated by mmeone 
other than the 0.8. Oovenunent, two-way radlo eom- 
mnnlcatlon Is repulred If the alraait has the 11- 
wnlpment ) 

Frequencles transmtt and receive unless tipeci8ed m: 
T-Trandmlt only. &Beeeke only. X 4  rapoat. 
Prlmary frepuencles are Usted ant In eaeb frequency 
mmlns, La. VEF, 13. E m m n e p  ireweno llld Ls 
arallable at all MWIDB. APPROAaE aONTBoL .od 
RADAR facllltles. un1e88 lndlcated a8 not avellable In 
remarks. 

Badm arallible L. I W  under ‘lIADAR CmFmW” 
Radar beamna are lndlcated by “(BON)” after “BbDbB 
SBIRVIWS”, when e~aIla81a 

Figure 71. AIM - Airport/Fndlity Directory - mnt’d. 
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AIRPORT/FACILITY DIRECTORY AIM- 

COMMUNICATIONS REMARKS 
Remark8 data are conlined to operatlonal ltenls nnect- 

lng the status and usability of navigntlonal aids. such 
118: 1LS component restrictlons, part time tower houm 
of operation, frequency sectorlzntlon, VOT frequencies. 
proposed changes to nnvlgntlonal alds. e tc  

VOICE CALL 
The .coke call for contact wlth the trafac control sew- 

Ices llated a t  each alrport is the alrport name followed 
by tho call of the partlcular servlce deslred, La, 
"LAQUARDIA TOWER." I n  these LMtUIlCW, OnIY the 
name of the sewice Is ILated. When the volre call o! the 
faclilty is not the same as the airport name, the cum- 
plete volce call Is ilsted 

SERVICES AVAILABLE 
TOWER 

PreTaxl Clearance Proeedura 
Cllearance Delivery (OLENO DELL 
Approach Control (APP CON) Radar and Non-Radar. 
Departure Control (DEP CON) Radar and Non-Radar. 
VFR Advlsory Sewlee (VFR ADV) Non-Radar. 
Itndnr Advisory Servlce for VFR Acft (S twe I ) .  
Itndar Advisory and Sequencing Servlce for VFR 

Itndnr Sequenclng and Sepnratias Service for VFR 

Survelilance Rndar AnDroach (ASR). 

Acft (8iage 11). 

Arft (Singe 111). 

Preclslon Radar Appr&h (PAR). 
Qmund Control (QND CON). 
VHF D W o n  Fhdlng  (VEFiDF) .  

RADIO NAVIOAIION AIDS 
Included In this seetlon I s  a tnbulatlon of all Alr Navl- 

gation Radlo At& In the Natlonal A t m c e  Byatem 
and those upon whlch the FAA has approved an 
Instrument approach. P r i d e  or military Navlss  
tion Rndlo Alds not In the Natlonal Alrspnee Bystem 
nre not tabulated. 

AUTOMATIC TERMINAL INFORMATION SERVICE IATISI 
AT18 Is continuous broadcast of recorded non-control 

Information in selected awns of hlgh actlvlty. 9ee 
Part 1. 

RADAR APPROACH nOCEDURE MINIMA 
Weather mlnlma for precision and mrvelllance radar 

npproaches (PAR/ABR) specify only the lowest 
stmlght-In nUthOriEed for the approach. 

fUWT SLRVICE STATION IRSI 
Airport Advisory Servire ( M S ) .  
Isinnd. Mountaln and Lake Reporting Service. 
VHF Dirwrlon Finding (DF).  

UNICOM 
A private neronnutlcal advlsory Eommunlcatlons faell. 

ity opernted for purposes other than air traWc control. 
t r a m l t s  and recelves on one of the foliowlng f re  
quencles : 

u-1-122.8 NHz for Lnndlng Areas (except hell- 

u-1-123.0 MHz for Lnndlng Areas (ezcept heliports 

UJ--123.05 NHz for hellports with or without ATC 

porla) vlthout nn A n :  Tower or FSS; 

wlth an A n :  Tower or FSS; 

Tow- nr FSS; 

u-clP.85 MAs for Innding areas not open to the 
aublic: 

u-5-i22.85 NHE for Inndlng alolls not open to the 
publlc. 

NOR. -UNICOM u s d  fir onmnunl&torn m-1 b. II- 
nnsmd by the h d w d  CornmvnlcoHon Cmmlul- In & 
l o  b. Ilshd In Ihs wblI~Hon. 

RADIO CLASS DESIGNATIONS 
Id.nllflco(lon of VORIVOIIACITACAN Sbllons by Cbss IOpn- 

oHmd Llmlldonrii 
Normal Ulobb AIHtud.s and h d u r  D l r b n n  

T 
L 
A 
H 
H 
H 

25 
40 
40 

1008 
150 
100 

*Applkebl. only rrihln Nu rontigueus 48 Sleh.. 
A=Elgh L=Iaw T = M n a l  

N o n  : Am H tidllI, L. amble ol PrmIdm. L and T 
~ r v t c a  volume and an L IadllI, acldlUoQdfl PIWMea T 
lames roloms. 

The term VOR La, operationally. a general term curer- 
Ing the VHF omnldlrectlonnl besrlng - oi fadliw 
wlthout regard to tho fact that the power, the freauenw 
protected service volume. the wnlpment mnflsoranon. 
and operatlonal requlrementa m y  rary bet- fndlltles 
at dlnerent loartlons. 
B _ _ _ _ _ _ _ _ _ _ _  Scheduled Broadeast Btatlon (bmadarats 

weather at 15 mlnutes after the hour. 
DME _ _ _ _ _ _ _  UHF standard ( T A N  mmpatlble) dls- 

tan- measuring equipment. 
H _ _ _ _ _ _ _ _ _ _  Nondirectlonal radlo beacon (homing). 

power Ml watts to less than 2000 watta 
AH __._...._ Non-dlrectlonal radlo beacon (homing). 

power 2,000 watts or more 
H-SAB _.___ Nomdlrectional radlo beacons pmvldlng 

automatlc transcribed weather mervlce. 
IL8 _ _ _ _ _ _ _ _ _  Instrument Landing System (voice, where 

available. on locallrer channel). 
LMM _ _ _ _ _ _ _  Compaaa loeator Btatlon when installed at 

mlddle marker site. 
LOM _._____ Compass locator atanon wben Installed at 

outer marker alta 
NA .________ Range (adcock. verttcal radltors). power 

less than 60 watta 
MA ____.____ Nan-dlreetionai radlo beacun (homlng) 

power less than W watta 
ML _ _ _ _ _ _ _ _ _  Range (104, radlators), power less than 

M) watta 
M U  ____.__ Range (ad&. vertical radlators). power 

W watts or more but less than I60 
watta 

MRL _ _ _ _ _ _ _  Range (loop radlstors). p e r  60 watts 
or more, but less than 160 watt& 

RA ...______ Range (adcoek. vertlrel radiators). power 
160 watt8 or more 

RL _____.___ Range ( I w p  radiators), power 160 watts 
or more. 

8 ___.__._.__ Simultaneous range, homlng signal and/or 
VOlee .  

Figure 72. AIM - ALrport/Facility MOZ'Y- cont'd. 
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AIRPORT/FACILITY DIRECTORY .4Ibl- 

W E  ______ Non-dlrecttonal radlo beacon bavlng Ilm. 
Ited navlgatlonal usa Rovlden anto- 
matle weather bmadeasta 

a1 conme and dlstance lniormatlon. 
VOB ________ VHF navigational facUlty-omnIdlreetlon- 

rd. conm only. 
V O R p m  _ _  Collocated VOR navlgatlonal fadllty and 

UHF standard dlstanes meamIrlng 
eqnlpment. 

VORTAO _ _ _  Collocated VOR and T A W  navlga- 
tlonal facUltlea 

W __________ Wltbont volce facIIltIes on range ire- 
auenw. 

2 ___________ VHF atatlon locatlon marker at a LF 
range station. 

TAOAN _____ UHF navlgatlonal fadllty-omnldlrectlon- 

N O N  

1. All FAA bfH fadlltles operate contlnnowly unlfam 
o t h e m  c~ted. 

2 All FAA ranges operate contlnnowly. Tbcse whleb 
are not manned contlnnously are clted In the rwnnrb 
wltb hours of operation In parenthesea, ag., (o800- 
240). 

8. LMF and VHF ranges Ibted at the enme locatlon are 
conlmUed by the same F88. 

4. Milltaw navlgatlonal iadlltled wbIcb are not 
oi the common system are not Ilated In thls 
pnblleatlon. 

SAMPLE 

I 
Locolim 

(NM lrom Cilyl 

NO. 01 Kvnwy Weigh1 

Local Wane Longer1 Runway 
Surloc. and length 

N O l A M  %wir* 
Imvidtd 

uunwoy 
u-2 VASli Paw I3 R E k  Pnw 26 RWx- Viiibiliy V d u i  

Rvnwy End 
Idenlifiw Lighlr 

RVR: Rnw 36 

6 W' MSL. Clrd lo fighter lype icli exrp en prior requ~i l .  

W m t  Do1 127.7 

Rodor knlus IBCNI 
App Con 119.5' 125.6' 
Dop Con 126.2 
rfc info CIC APP CON 25 mi out on 125.6 
VIR ADV 125.6 
PAR Rnw II C d  ?w Vsby % mi Min All 5531 
AIR Rnw 35 Ceil yx) Vsby 2 mi Min All 5831 

Fm.: i1,SO O ~ I  over 2.W Ibs. NO lwni until reaching 

Towr  118.1 I22.5R 2781 Gnd Con 121.9 

UNICOM 

R""*mY 
Virvol bnpm 

Pn.1o.i CI..aronc. 
Procedure Avoil. 

Avlomolir 1.rmind 
Informotion Sinice 

APPROACH CONTROL SEClORS / A W :  APR 112.7 D€P 124.2 

/ 
It5 lG9.9 I-MGM Apch Erg 093' 8C unviobls LOM 3 W P H  

lrontoibed Weother Aid' \ I1 BVOIIAC I y / P H P  /In.lR IZZ.T,2M' 5.3 NM lo fld. 
Bmdcesh IlWE81 NDBH-SAD 316 /PH 26r' 1.5 NM lo Fld. LRCO 01 RCO. 

VUF/DF C k  Iw/FSS - VOK last Sipno1 
Romorh: '127'-501° 'M8s-126' LOM is I?-SAB. VOli 108.2. 

ALL BMPINGS/IADIAL ARE M&GNRIC. 

Figure 73. AIM - Airport/Facility Directaly - Snmple - Cont'd. 
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ABBOTT I.. FRANKLIN 

ALBANY 1 SW FS% LmAm 
1010 2 3 0 )  
R..ods: P-lin. 5. 

ARNOLD I.. SPRINGFIELD 

4 AWLAND-BOYD COUNTY IFR 3NW FSS: Hvniinpta 
W HSI(1) (SlS) BLb FIB U.1 (LC GL 3.1411) 

BARDSlDW, SAMUELS FLD 1 W FSS: Lcui,"lll. 
664 HU)RJO( l )  (S-11.8. 1.17.8) BL5 S5 FI1. 18 U.1 
R.mds:  AIImdcAOWdurk. RAo lnr HE. 

5 LEXIWGTON, BLUE GRASS FIELD 5 U IFR FSS: L n & n  

R-edc' P-line aprh rnv 5, 

I LOUISVILLE, BOWMAN FIELD 5SE IFR F U :  Louliril1.n FId 
9 6  HW6-2403) (Moxr)) BLS'. I I  SS F12 IU, 4 U.1 
REIL: Rn-14 

MIDDLESBORO, BELL COUNTY 1 W PIS: L&n 
114 H 3 6 ( 1 )  (Sa) SS FlZ  18 
R n o r k t :  P-lin. E. 

MCINTGOYERY I.* M l  STERLING 

YONTICELLO I NE FSS: Ldnda 
9% IM2I (11 F I l  

M l  STERLING, YONTCWERY 1 W FSS: L& 
l O l 0  Hl8 (5.10) L 4  F12, 18 U-l 
R*modr: Atended 08Y)-durk. 

SKY %* WNCHESTER 

SPRINGFIELD, ARNOLD 3 SE F S  Loui,*ill. 
810 l l ( n  L 4  S3 FII U-1 
R..dr: Allended Adpt hrs. 

ALDINO In CHURCHVILLE 

WMBERLMD. MEXICO FARMS 3 S PSI: Moninsbuq (LC 7 l X l z S )  
610 U(?) SS F12 
Rnarkr :  P-line S. 

~CUMIIERLMD, MWNl 2 S IFR FII: Yainsbuq (LC I?I.sw) 
790 HS8 (3 BLS SS Fl?. !d. 34 Ul 
R..nti; Rgt tlr '0.1 I and 6. 

NEUUURG. AQUA-LAND SKYPARK 1 SW FU: Wodinpbn 
'X HB(1) L4 F15 U-l 
R n e l t r :  P.line E. xo' W r l  DY~MII on W -A. LnAp W m w  17 mi t k .  

ADVANCE. SlRAWBfRRI HILL GLlOfRPORI 3NW F U :  H d o *  
6W 10'N.Si IJ  S3 F I l  1 P A  800' (LC 71511311 
R..s<h#. AMmddOPOallW Rat I I c  m w  34 

AHDSKIE, JERNIWN 2 S 
60 19111 Lb S1 F11 

BUIES CREEK, STEWART 2 SE 
154 I 7  (1) 'L4 F1218 

BURLINGTON. MUNl 3 5W 1Sm FSS: Raleigh (LC ll7-4114) 
611 H37 (1) BLb S5 F12, 18 U.1 

HENDERSO)(. CITY.COUNTY I SW 
337 WIUM 
R..adr; Unamdad. R n r r  6.26 limited to 9W Ibi GWT. 

MI AIRY, MT AIRYdURRY COUNTY ASE FSS: Hickory 
1141 H35/18.%(1) ($10) BLb S5 F11.18 U-l 

MT OLIVE, MUNl 3 NE FSS: Rocky Mount 
167 HWCZ'(1) 

WITEVILLE. MUNl 3 S t  FU: Flonnc. 
80 31(1) L4 FIZ 18 Ul 

Figure 14.  AIM - Airport Diredory 
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ADA INW FU: Flndlw 
949 19(1) 'L4 F12, 18 
R n d a :  Attended I m w l d y .  

CHILLICOTHE, ROSS COUNTY 1 NW FI1: Colurbbu~ 
724 H40/422(1) L 4  

MILUEOTHE, SKY PARK 2 N FSS Colunbvs 
639 27/l&l&lI\  F l I .  18 ................... 
R..ds: Attended ddpt h n .  P-lines 5 and SW. 

MlLLlCOrWE, VAUGHN 3 SE FSS: blurnbus 
740 U(1I L4 S.5 F12 

CHILO, MELDWL D M  LhNOING STRIP 2 W FU: Clnrlnn*i 
$20 20AW-SE (11 
i & i s :  Uiit&d.d. Pirforot*d sm.1 plat. m v .  

(HIPPEWA k. NlLLlSTON 

ClNUHnATI. CINCINNATI INC 9 NE fU: Cinrimoti 
857 44(4 SS F12. 18 
R m d s :  Anndcd dam-dusk. P4n. N. Rgt dc mwi '23, 27. 

OCINUNNAF, CINCINNATI WNI-LUNKEN FLO 3SE IFR 
FSS Cinrlnn& on Fld . --. - ............... 

480 H61/ZR.20L (4) (555, TJS, 11.167) BL4.6, @A, 9, 11 SS 
F18. 40 U-2 PEIL? R n r v I R  

GREEN SPRINGS, WEIKER AIRSTRIP W FSSI Flndlw 
710 16/N.S(I) 55 F12 
R e m d s :  AnmdedMW-dwk. Fmc. N. 

HAGERTY k. VANLUE 

HAYLTON, HAMILTON INC 3 SE IFR FSI: Onclnnoti 
668 H45(2) (530. 7-39) ELI, 11 SS F18 U-I' RE&: Rnv 
11-19. 
VFRADV Ctr Cincinnati App Con 
R*mahr: P-line S, NW. 300' o v m n  W end E N  mv. Raw 11.19 

has JXI aipholt OY-I a NW end. Rnwy i9 lhrsrhold d1tpl.c.d 
2W la agl opnnr; viable length 4 W  64s. 42W nps. 'Wilhin 
5 mi fa lndg inlo. 

3 NEWARK, LICKING COUNTY IFR 3 SW Fu: bl".bv, 
864 H4%%26'(1) (Sm L4 53 F12.18 Ul 
VFR AOVI Ctc Calmbus App b n  119.0 
R . m d r :  '?w'dirplar.d lhrsrhdd m r h  r d .  

UPPER SANOUSKY, WYANDDT 4 NW FSS: Findlay 
830 ~ 4 0 / i a x ( i )  (530) FIZ, 18 

URBAN4 GRIMES FLD 1 N FSS: Dqrm (LC 332u62) 
1060 N33(1) BL4. 12 SS F12 18 U-1 
R . i d s :  Attended dalgt hn. 

UARREN S N W  FU: Youngstan 
910 34/&22(2) 'B L4' IS F12, I8 U-1 
R.mahs: Attend4 .renings a l y  and impvldy  in d n t m  P h t  S. 

'On mq with l i m n  or prior regphone 2168983882 or 8986676. 

WASHINGTON COURT HOUSE. FAYElTE COUNTY 2.5 N 

WATERVILLE, HWIFAN LANDING STRIP Z.$W FSS: Findlay 

. . _, ._ - . 
08Wdoh. Rgt lk mvy 8. M d l i i a o l  XKI' OV.IN~ . . . . . . .  " 

WAUSEON, FULTON COUNTY 1.4 N FU: Findlay 
779 H39 (r27111 BL4 U.1 

~ 

R i n o r h :  Unamnded. 

OLALESKI. ZALESKI STATE FOREST 1 SW FSS Huntington 
705 21 (1) 
R . m d % :  Hills 011 sides 

LANESVILLE, RIVERSIDE 2 NE 
7W 34(2) (598, 1.135. 1 T . W  'L $3 F12. 18 
R.ma,ks: Anmdod ddgt his. Bndry 1 g u  6 Ilores on ,ee*rl thru 
F S .  46u' *nM" ,nr* 21. 

5 LANESVILLE. MUNl 6 E IFR FSS: Zonewill. 00 Fld 
HM/Ln (2) (598, T.135, TT.2201 BL4' SS F12 18 U-2 

R.morLs: AnendedOBM).dusk. 'Via rep to Z m c s r i l l ~  ,do. 

"*PENWS'fLVlMll*** 

ALBERT k. PHILIPSBURG 

ALMM(, PORT ALBION 1 S FU: E d i  
981 27(1) S3 F12 
R*morkr: Attended ddgt hrs. Clrd winlet months. P-line E. 

ALIQUIPPA. ALIQUIPPAMDPEWELL 2 SW FSI: Piwrbvlph 
(LC SPS.7080) 1198 Hl7/l846(1) 55 F12 

Figure 75. AIM -Airport Directory - cont'd 
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Y -  

PEWRSVLVAWIA- C e + t t n d  
CLIFFORD, CARBONOALE-CLIFFORO 1 E FSI: Wilk.s.Bom 

Idw 2212) 53 FIZ. 18 
R n o t k n :  Attended dolpl hn. 

CONNEAUT LAKE 1.5 SW Ed. 
12% 19NE-SWRI S3 F12 
Remarks: Amnded OBOadolk. 

CONNELLSVILLE 4 SW FSS: Pittsbur$ 
1167 H34/$23131 (58) EL4 55 Fl2. I8 U.1 

MILTON 1 5  
493 2503) 53 F12 U.1 
R..ark,: P.lin. w. 5w. 

FSS: Williomspa 

5 MONOGAWEL4 ROSTRAVER IFR 5.5 NE FSS: Piftsburph 
1230 H4O 1.25111 EL5 55 F12 
R . m d r :  Ddgt hrs only. 1066' (2049' MIL1 m 5 NM NNE. A r l l  

0ork.d on mw. ond t i r w  

SLATINGTON. MUNI 1 N 
380 19 I I )  53 F15 
R . i d r :  Attonded irregdorly 

SOMERSET COUNTV 3NE FU: Alioono 
2274 H39~6.24'111 ($20) ELS. 10 55 FIZ 18 u.1 
VASl i R n v  24 
Rmotk~: Altnded d a b  hrr. P-line NW. '%My o v m n  on SWmd. 

$ VASWINGTOW CO 3SW IFR FSS Pilliburgh (LC 2lS8W) 
1186 H42/9.27(11 I581 EL5 55 F12, 18, M U.1 
VFR ADV Ctr Piilibwgh App C a  
R m d i :  Rnry 9threshold disp1or.d W. 

D WAVNESBURG, GREEN COUNW 3 E FSI: k g o n t a n  
1065 HU/P.27(1) ( $ I )  L 5  55 FI2. 18 U.1 
R.norku Allmdrd &lgl hri. Hills SE. Gmund dmpr 011 l o r p l y  E end 

m v  8%. 

***TENWESEE*" 

AEERNATHV k. PULASKI 

ANDERSON See T W N E  
~ 

ARLINGTON, MUNI I SW FSS: knphis 
320 Ii38/1S33(1) l S 2 D  U-l 
R..wk.: Unmmded. 

8 rnRlSTOL JOHNSOW C l N  KINGSPORT, TRI-CITY IFR 12 FI 
FIS: T,I-City m Fld 

IROXI(SV1LLE. THORNTON 5NE fSS: lockion 
350 21/l1.?3~11 
Remek: Atknded &lgt hrr. 

CAUDEN. EENTON COUNTV 2 5 FLI: lorksa 
468 H B ( U  8L4 F I Z  18 
R w d r :  Attmnded dolot hri .  

*** VIAOIWIA"* 

AARON PENSTON FLD I.. SOUTH BOSTON 

ABINGOON, VIRGINIA HIGHLANDS 3 sw F U ;  Tri.C,h 
2070 HZ7II )  'L4 
R.no,h: Unmmd.d. A s h  m d  mv 24 slop.% UP. 

~ 

OCIIARLOTTESVILLE. MARLOTTESVILLE.ALBOURLE 7 N IFR 

6dO H603-21 ( I )  (5.12.5, 7.100) BL6.9, I 1  55 FIE, 45 U1 
FSS: Chdotl.irill. an Fld 

REIL: Rnwy 3 
VHFIOF: Ctr FSS 
R.morks: (t) For d d o t i m d  inlo m e  Port 3 

4OANVlLLE. MUNI 3 E IFR FLI: hrill. on Fld 
5$2 HY) 13) BL4, 6. II  U FI2. 18. 34 U2 REIL:' R n v  2 
VFR ADV: C C  G..n%boro Am Con 

"'WEST VIRCIWIA*** 

0 BECKLEY, RALEIGH CO MEML 3 E IFR FSS: Chdsston 
25% HSOIII EL4 53 F12.18 U.1 

Remark,: Sharp dropoll both ends mry. 

2857 H47 11) EL4 53 FIB' (5.M. 1.68. 1T.m) 
VHF/DF: Ctr FS5 
R*narkr: 'Onlgt h r i  only. 

VFR AOV ctr aqrialton npp 

OELUEflELD, MERCER CO 4NE IFR FS1: E lud idd  on Fld 

OCLARKSBURG. EENEDUM 5NE IFR FSS: MoroonlownlLC62l.26111 
IM3 HS2 In (5.67. 7.901 BL4 $5 FI5. 18. M U.1 
Renotkl: Aicnt.d d&i kr. FanceSE. 

§ ELKINS. ELKINSRANWLPH CWNTY 2 5  IFR FSI: Ellinson Fld 
I987 H45121 *EL4 F12, I8 $5 
R.norks: P4ine 5W. 

§MORGANTOM. MUNI 2 N L  IFR FSS Yoqoniom on Fld 
1248 H52/1&36(2) E *L4, 10 SS F'I2, 18. M VUI':  Rn- I8 
VHF/DF: Ctc FSS 

Figure 78. Alhl - Airport Directory - mnt'd 
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KENTUCKY NORTH CAROL1NA-Contlnurd 

BAIDSTOWN NDB MHW 148IERV AS: LOUISVILLE WINSTON-SALEM 
t#rnarts: 0m.d ond opwolid by Bardilown.Ndmn Comb Atpi 

C U m l l  CITY IU BVOI I07.O/ccT/IW.lI KS: BOWLING GREEN 
COYINQTON. GR ClNClNNAll w1 Ir Onclanoll, Ohio 
FAUIOUIH IHI BVOR l l7 .O/FLM/ l~. l I  Fss3 ClNClMIAlI 

LUINQTON 
tBlUE O U S S  FIELD W R  5W FSS: LONWN ILC 154-5143) 

978 HYIC~III 1s-8~. 7-107. n-rnoi ~ u . 6 m . 9  $5 
F n  Ul RVIr Rnry 4 
LIxinpwn Toww 119.1 111.5R 112.61 110.1T Qnd Con 121.9 

hrlnglon App Con 115.0 Ill.5R 111.67 110.1T 
VFI Adrlsoq Cc hi 

ILS 110.1 I-LW Apth Brg 041. LOMi 2 4 W E  
h ~ l n p n  111 BVORTAC' 

L.xlnrrlon NDB MHW 24lllf 041' 3.SNM lo  ad. 
I12.6/LEX/I2l.l 244' 7.3 NM lo Rd 

Lmorks: 0m.d ond opemlcd by Somewt.Pulorlri Covnh Alp1 

1011 111 VORW I13.4IVRK AS: HUNllNGlON 

MARYLAND 

CAMBRIWE NDB MHW 1571CGE AS: ULlS8URY 

Board. 

hrnmkc Ornod and oper by hoa Cwr l  Aor bi Senin. 
CUMBERUND NDB MHW 3I71CEE KSI hUMlNS8URG 
EASTON NDB MHW ZIYIESN FSS: SALISBURY 

~~~ . ~ 

Rmortl: Owned and opwd by Eorlon Arpl Aulhorin. 
E t u c o n  NDB MNW UIIFND FSSi WASHINGTON 
FREDERICK 111 BVOR IW.O/FDK/lZ.lR FSS: MARTINSBURG 
OAITHERSBURQ NDB MHW 3851GAI BS: WASHINGTON 
GUNl lv l l lE  IU SVORlAC lI1.3/GRV AS: MORGANTOWN 

NORTH CAROLINA 

ASHEVILLE FSS w . 5  I ~ I R  1n.6 _ _ .  
DOIEENSIIORQH1GH ?OlMIWINSTON-SAUM REOIONAL IFR 7W 

AS, WEIGH ILC OR W 1 )  
916 H7115-13111 IYO. 7-1101 EL4.6.8A.9 55 

On.nsbom To-r 119.1 126.1 111.5R Gml E.n 111.9 
Lodm S.nIr.% IECNI 

Gr..nibor. APP Con 118.5' 114.6' 120.9 ln.5R 116.17 
Gm.nsbom Dep Con 118.5' 114.6' 120.9 111.5R 
Sbp. I C t  opch ni 
U R  

rii.in.34 w RVR: 14 

16' IW.9 I-GI0 Apch Brg 138' EC unutabla LOM: 2Y/GS 
Onmiborn IHI BVORIAC II6.2IGSOIIlI.5 I n . l R  121.3 111.6 

R.rnarts: 'CIS unwabls below 1127' MSL. WSl76'. '177- 
030' 3.0 NM 10 Rd. 

MY-. 

TIC Info C h  Clncinnoll App Con 
IU' 110.9 I-LUK &h Brg 101' 
ClndnneH NDB K J A B  335*lLUK W* 4 . M  w Rd 
Relmth:  %/5 unusable brrond I I  NM bla 1100' MIL. DF HlCUOIY FSS 121.5 l21.lR 111.17 111.6 113.6 

M mumble bmnd 10 NM. 

Figure 77. AIM - Alrprt/Fscllity Dirrctory. 
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OHtO-Conf1nued 

AIM 

- _- 
COLUMBUS $55 121.5 122.0 122.1R I??.? 112.6 .__ ~ - 

OHIO S A I L  UNIVERSITY lFR 7 NW FSS: COLUMBUS 
905 H44/9-27(3) IS-21. 1-32) BLS 55 F11.18.U U-2 

to mwy 32. Foa over 4 ha. 
low..' 121.1 
Radar Senir.*: 

Columbus App Con 119.0 115.4 
Cdumbu' Dep Con 123.8 

Gnd Con 121.7 

MI Advisory C k  lwr 
NDB MHW 3 W 0 5 U  on wpt 
R.mark$: 'Oparr 070&13W 1.1 m a .  

ICOLUMBUS, PORT COLUMBUS INTL IFR 6E W: COLUMBUS on Fld 
816 H107/10R38LISI IS-100. 1-ZW. n-370)' BL4.6.8h9,ll 
55 F12.18.11.34 U2 REIL: Rnuys I O U ,  28R. RVR: Rn- IOL, 18L. 
Removkl: U.S. Cvrlemi lndg r g l ~  owl. 'Ly IOL-28R 15-180. 

10-r 120.5 126.2 124.2 122.4R Gnd Con 121 

ATIS: 109.1 
Radar S.nlr.i: IBCNI 

Tl-rWl. 

C h C  0.1 121.3 

App Con 119.0 125.95 126.2 115.4 112.4R 
D q  Con 113.8 126.2 
stog. I ClC twr 
AIR 

109.5 I-CMH' Apch Brg 176' LOM: 14UCM 
115' 1W.I I-CBP Apch Brg 096' LOM: 27IICB 

NDB K-SAB 3911CMH 070' I.ONM to Rd 
VHFIDF Cb App Con 
R.mark.: 'Front c r ~  vnviobli obow 4wO' MSL barond 11 NM. 

vor: 111 0 - 
GYAHOGA NDB MHW ZISICUC FSS: CLEVELAND 

DAYlON FSS I l l  5 122 I R  1212 I22 6 .- - ~~ 

DAWON 
5JAh3ES M COX-DAWON MUNl I R  9N tSS: D A W O N  on Fld 

1W8 H70/&?4ll) IS-126, 1-170, TT-3541 BL4.6.8A.9.11 SS 
F21.30 U2 REll: Rnrr), 14 OW: Rnvy 6 
R.mmb: U S  Cuttomi lndg rgli orpl. P.lino SE. 1096' N t v r  

Dayton l e w d  119.9 112.5R Gnd Con 111.9 

ATIS: 114.5 
Radm 5.nlr.s: IBCNI 

10 NM 5. 

Clrm 0.1 120,35 

Dayton App Con 118.0' 116.5' 111.7R 111.6T 110.31 
Dayton Dep Con 125.8' 134.45' 
VFR Adr l iow C k  Iwr 

IN' 110.3 I-DAY Apch 810 OM' LOMI 3 W D A  
Dayton 111 BVORIAC 114.51DAY 131' 10.8 NM lo Rd. 
Rema&: 'Dwion Soclar. %warren Sector. 'Unumblc l iom ~. 

MM inbnd. 'Fnq 111.5 no? orbl. VOI: 111.0 - 
MIDDLETOWN 

HOOK FLD MUNl IFR 1 N FSS: DAYTON 
ILC 421-55511 

648 H51/5-23111 I Y O .  1 4 1  8L4.11 53 FI2.18.30 U-1 
RElL: R n y  S-23 
R.mork*: Rgt tic W 6 SW. 895' and 817' MIL molestocks 

SW comer 01 Rd. 

Dayton App Con 118.4 126.5 
Radar S.nlr.r: 

Daylo" 0.p Con 118.4 123.75 
Ils' 111.1 I-MWO Atxh Bra 224" LOM: ZIlMW 

OHIO-Confinued 
(SPRlNWlElD MUNl IFR 55 RSx DAYfON ILC FA 2-45SJl 

1052 HPO/S-?JI3) iw. T-110. n-w' 0~6.7 5s 
F18.40 u? UI1: R n r l  5-23 
R.morkl; J.bar ond A.ga0, m y  5-13. 'IS-110. 1-140, TT-m 
row? 110.7 116.1 inn Gnd b n  121.7 
Rmdw S.wlns: IKNI 

lo, m y  14-32), 

Wlon App C d  118.4 
Daybn 0.p Con 118.4 113.75 124.1 
T k  I n b  C h  Down App Con 

NO0 MNW U l / S G H  137' 2.6NM lo Rd. 
R.n&l; 'All IFR Ilc lndg this amo -11 Damn b p  60. 

%per 1-21302, clid holidqs, ~ 0 1 1  Dayton d o  122.6 10, 
powbla w m n g  hn. 

EANESVI~U FFS 121.5 122.1R IlZ.3 112.6 123.6 
I I N E N I U  Ill OVOMAE 111.4/2ZV 15% UlNBVluf 

NO0 OMH 275/27.V 

TENNESSEE 

8OONE NDB HW ZZI/BON tSS: 1RI C I N  

ORlSlOL 
1 IRI-CIN P O  l2fW 

6 5 ;  TRl-ClN on Fld 
1519 HM/&??IZ) 15-95. 1-125. n 4 5 l  Bl6.8A.9 SS 
F'22.30 u? RVRt Rnw 22 
R w m k l ;  Ctl h r  unoble to see opnly 1W' of o F 4  at00 6 

l o w #  119.5 111.51 Gnd Con 111.7 
b d o r  S . n b w  IBCNI 

flmt IS0 m y  9. 'Arb1 C43O-mO k1 time only. 

App Con 118.4' 115.6' 112.5R 114.61 
0.p Con 118.4' 125.6' 
l f e  Info C s  App Con. Slag. I1 rodor svc within 20 nmi. 

AIR R n y  4 Csil 600 Viby 1 mi Min All 2119 
Rnvq 11' Ceil 7W Vsby 1 mi Min All ZIP 

lls 109.9 I-TRI Apch Big 214' BC uoumblc LOM: 29911R 
Rmnorhi: 'Ope, Mw-?4W. '225444'. .%45-224". 'Mainloin 

2300' 111 po~iing 1.5 mi m d m  fir on f i n d  

KNOXVILLE FSS 111.5 IZ.lR 122.3 111.6 
~. - 

KNOXVILLB 
SMffiHfE NSON IFR 11s RS: KNOXVILLE on Fld 

989 HO0/4L-lZRM ISM. 1-90, Tl-1 8U.6.8A.9 SS 
m.30 u? WRn lnw 4L. 
R.marks: Rgl #c mwp 4R and l Z R .  200' diipleced lhreshold 

01 mw I8 end. 1b1 m y  18 4998' &y, 4798' ngt, lndg m w  
18 4798' doy/ngt t b l  m y  36 4798' doylngt lndg mw 36 
4W8' dmy 47V8' "gl. 

Knorrlll. 1ow.r 118.7 116.2 111.5R 116.41 Gnd Con 121.9 
Redo, S.wbs: IBCN) 

((nowill. App 6 n  123.9 121.51 116.41 
Knonlll. h p  Con 110.1 
Tfr I n h  Clc App b n  15 mi 001. 
ASR ..... 

l l S  110.3 I-T*S Ap& Srp 046' K unureble LOM: 3WTY 

VHt/DF C k  App Con 
VOl: 111.0. 

K~C,~~III. IHI OVORTAC I I ~ . ~ / M  in* 6.6 NM to m y  nu. 

FSS: CROSSVILLE LIVINGSTON 111 6VOR l ~ . 4 / L V l / l ~ . l R  

McKfLUR I l l  OVOR IIl.O/MKL tSS: JACKSON 

MEMPHIS FSS 121,s 111.lR 112.27 111.6 113.65 OF 

Figure 7H. AIM - Airport/Faullily Directory - m n t ' d  
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AIN- 
AIRPORT/FACILITY DIRECTORY 

- - -  
@S - +cs 

WEST VIRGINIA 
- 

CHARLESTON FSS 121.5 1 n . o  I n . ?  122.6 
VIRGINIA 

BUCKFORD ILI i v o i  iio.wuwin.in US ULUEFIELD CHARLESTON 
BLACKSBURG NDB MHW 257/KB ~ s ,  ~ A ~ o ~ ~  BYINAWHA IfR 2 NE FSS: CHARLESTON en Ad 

bmerkn; Sbto owmd. 982 H56/5-23121 15-150. I-200. TI-310) 1114. 6, UA. 9, 11 
55 R2.45 U2 RElLi R n y  5 W :  R n y  23 
Chodosbm Towrr 110.3 121.4R 

Radar knlr*r: 

God Con 121.9 
BUCKSTONE FSS 111.5 1 m . i ~  111.6 123.6 
BUCKSTONE NDB MHW 326/UKT ? C h  0.1 121.9 

MARLOITESVIUE FSS 121.5 i n . m  122.3 121.6 113.6 OF Chdetlon App Con 119.2 1 n . 4 ~  

CHARLOllENIU Slog. I CIC opch tll 

R*nwh: Own odobl?M) 1.1 lime, o h  h n  t l i  Richmond FSS. 

C h o d n b n  h p  Con 124.1 

AIR R n y .  5. 14, 23 Ceil 6W Viby 1 mi Min All 1W 
IS' 110.3 I-CRW Awh Big 210' BC unumblc LOM: 303/CR 
Chwl.rlon 1111 WORTAC ll7.4/CRW 0%' 8.1 Nh4 ID Rd 
VHFIDP Cle hn. 
R.mo&l; 'Unumblc below 2400' MSL beyond I2 mi. 

ICHARLO~ESVIUE-ALBEMARLE W IN 
f l S r  CHARLOllESVILLE on Rd 

640 H60/3-2l(ll 616, 9, I I  55 flU.45 U I  REILI by 3 
Remarks: R n y  ? I  lhrnhold dirp1oc.d 270' SW. 
IU' 111.7 I K H O  Awh U q  027' 

VHFIDF Clc FSS 
bmo&l; 'GIs not ovbl. 

Chodolhwllb NDL MHW ?29/AOM 017' 7.7" 10 m y  03. VOT: 111.0 
ELKINS R S  121.5 122.1R 111.6 123.6 
ELKINS 111 BVORTAC 114.5/EKNllZ.lR FSS: ELKINS 

HUNTINGTON FSS 121.5 l11.lR 1ZI.b DF 
DANVIUE FSS 111.5 I22.1R 111.3 l n . 6  123.6 

OANVIUE UI BVOR 1l'l.llDAN 

WNCHBURG MUNI-PRESlON GLENN flu IR 6SW $TRl-STATE IWAWER LONG MI IfR 6 SW 
ms' DANVIUE HUNlINGlON 

flSr ROANOKE ILC W 9 4 1  FSS: HUNTINGTON on Ad 

U2 RW: R n y  3. R.no&r; Landing foe in lieu of 00% purchotc. Fee lor acB 
Romorkn; Akor 2300 r n y  Igh remain on 3-11 only. Apch 11,544 Ibt h above. 

101% 0700-23W Id limo. ~vnthgion row8 118.5 in.sn Gnd Con 121.9 
Lynchburp T e w d  110.7 122.5R Gnd Con 121.9 tClmr 0.1 121.9 

Lynrhburp App Con' 118.0 121SR 110.7 Nunllngbn App Con' 120.9 l11.5R 
VFR Advlssry CR h r  V R  Advliory Clc lwr 

942 HSB/3-?ll31 IUI. 1-41, TTdol  UL6,8*,9 55 FIU.30 mu H U / I I - Z ~ I ~ I  ism.  T-IW. n-1701 BL~.BA.P ss ~18 .30  u1 

IU' 110.1 I -Lni  A+& &g 09' Its' 109.9 I-HTS' Apch Erg 114' LOM: 287/HT 
Lynchburg Ill WORTAC lO9.2lLYlclln.lR 109.21 M5' 4 . 0 W  

VHFIDF: CIC h r  

VHFIDF: C c  FSS 
R i n m h :  'Lrlrr unuioble MM inbnd. 'Oporr OUM24W 1k1 

OF 
'Operr 07@?-2y10 Id m e .  - MORGANTOWN 111 BVORTAC I I I I / M C W  FSS: MORGANTOWN 

lo Rd. 
limo. 'G/S nor emilnble. 

R m m r h :  'UC unuroble below 3503' MSL bepnd PO NhL MORGANTOWN FSS 121.5 i n . i R  111.3 121.6 113.6 

ROANOKE RS n1.s i n . i R  i n . 2  127.6 NDU' MHW 269/MGW 
~ 

Remmrkl; 'Unumbls 170-281 ond 300-310' bepnd 15 NM. , NROANOE MUNl 1fR 3 N W  
FSSI ROANOKE on Ad PARKERSBURG FSS 121.5 122.IR 122.3 111.6 123.6 DF 

1175 H58/l5-U[21 1970. T-1W. TFIMI UL6.UA.9,ll 55 $ PARKERSUURG, WOOD COUNTY IFR 6NE FSS: PARKERSBUZ 
F12.18.x) U2 RElL: R n y  13 on fld 
R m m r h i  15-101 rnw Q-17. Fuel mbl  oMI&2?JPo IcI lime only. 854 HS1/13) 1545. 1-95, TT-170) UL4.6.11. 55 FIU.30 RE11 R n y  21 

Lndg I.. commwciol orb only. T o w d  123.7 l11.5R Gnd Con 121.7 
TOW 118.3 120.2 msn Gnd Con 121.9 VFR A d u b r y  Clc h r  

?Clrnr D d  121.9 Ul WORTAC 114.2lPKU 
Redm Smlr.i: IKNl Rimdcs: 'Opm 07W-2Ux) Id time. 

~ p p  con 126.9 insa 120.z 1 1 4 . 9 ~  
WHEELING FSS 121.5 I11.lR 111.6 D.p Con 126.0 114.9T 

Slog. I C c  apch cll IWHEELING-OHIO COUNN If1 7 N C S l n  WHEELING en Ad 
A I R  R n y  33 Ccil 700 Viby 2 mi Min All IUW I196 HS01?-21131 (5-120, 7-170, T M W I  BL4.6.10.11.12 

111' 109.7 MOA Apih Urg 332* UC unuroblr. F12.1U.30 VASI: R n y  ?I RElLi R n y  21 RW: by 3 
RoonoL. ill BVOETAC 109.4/ROA 107' 4.5 Nh4 lo Ild. Remarks: Foe 0dI 12.544 OW1 and ovw. Furl ovbl OUW-2110 
Roonoke NDB W A B  371@/ROA 354' ISNM b Rd. . 

W h d l n p   tow^ 118.1 122.411 Gnd Con 121.9 R-morkl; ' L d z r  vnviobls hom MM inbnd. 

IS' 109.7 I-HLG Apch Big 03D* UC unusable 10M: 2IZ/HL 
Whsmllnn 111 WORTAC ll?.l/HLG 210. 5.8 NM 10 Rd. 

$1 lime. w e  charge olhw hn. 

VFR Advlrsry Clc Wr E U T H  BOSTON ILI WORlAC IlO.4lSBV/ln.lR FSS: DANVILLE 
SPRINGFIELD NDB MHW 353ISRI FSS: WASHINGTON 

VINTON NDB MHW 277/VIT FSS: ROANOKE Remarks: 'Glide  lops uoumble below 1496' MSL. 
WOODRUM IT1 VOR II4.9/ODR FS:  ROANOKE WHITE SULPHUR SPRINGS IT) VOR I O ~ . ~ / ~ S U / ~ Z . I R  

FSS: ROANOKE, VA. 

Figure 78. A I M  - ALpnr l /Far i l i ly  Directory - mnt'd. 
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SPECIAL OPERATIONS 

HEAVY WAGON LOW LEVEL ROUTES 

AIM 

Introduction 

The USAF and US. Navy conducts day and night low-level operations in aircraft in both 
IFR and VFR weather conditions along routes nicknamed “Heavy Wagon”, at airspeeds frum 125 
K to 500 K indicated. These routes are generally located in 8re.w designated as uncontrolled Sir- 
spaca The current op 
erational status of a mute may be determined by calling a Flight Service Station near the muta 
Scheduling Agency: Hq USAF (AFXPPS), Washington, D.C. 20330. 

Flights may be conducted only during the hours specified for each muta 

T w o  different categories or series of “Heavy Wagon” routes are defined 88 follows: 
300 Series. (Example: “Heavy Wagon 805”) These am low level all-weather mutes for the 

purpose of navigational and electronic equipment evaluation. Operations are contained within 9 
nautical miles either side of the centerline except that on VFR segments they will be contained 
within 4 nautical miles of the mter l ina When route widths shown on the chart are lass than 
those indicated above, the operation will be confined to the mute width shown. Aircraft will o p  
erate at the altitude specified on the route charts. On some route segments when the weather 
conditions are 3000 feet ceiling and 5 miles visibility or better, aircraft will descend to an altitude 
of not less than 500 feet above the terrain. 

(Example: “Heavy Wagon 401”) These are low level all-weather routes for the 
purpose of conducting low level navigation and weather evaluation. Operations will be performed 
between 600 feet above the terrain and the minimum obstruction clearan? altitudes (MOCA) as 
given in the route description, in oontrolled and uncontrolled airspace. The route widths are two 
nautical miles either side of centerline at the contour altitude and four nautical miles either side 
of centerline at the MOCA. 

400 Series. 

OIL BURNER ROUTES 

MILITARY LOW-LEVEL OPERATION “011 BURNER”: The USAF and the US. Navy conduct low- 
level nnvigntion/bombing training flights in jet aircraft in both VFR and I F R  weather conditions 
along the routes shown in the following pages. Operations are contained within 9 nautical miles on 
either side of the centerline except that on the VFR segments they will be contained within 4 nauti- 
cal miles of the centerline. When route widths shown on the ohart are less than t h w  indicated 
above, the operation will be confined to the route width shown. Aircraft will operate at the altitudes 
specified on the route charts. Near the end of the low-level navigation portion of the mute, aircraft 
will conduct simulated bomb release maneuvers within a “Bomb Run Corridor” at and between the 
altitudes shown. “Short Look” and “Lay Doen” bomb runs are generally conducted from 4,000 to 
6,000 feet MSL “Long Look” bomb runs are generally conducted from 18,000 to 21,000 feet MSL. 
On some route segments when the weather conditions am3,000 feet ceiling and 5 miles’ visibility or 
better, aircraft may descend to an altitude of not less than 500 feet above terrain in daylight hours 
or 800 feet above terrain during hours of darkness. Flights am conducted only during the times 
specified for each route. The current operational status of a particular route may be obtained by 
calling a Flight Service Station near the muta 

Figure 80. AIM - Heavy WagodOil Burner Routes 
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Figure 81. AIM - Indcx of Henvy WagndOil Bumm Routes 
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SPECIAL OPERATIONS AIM- 
A 

@ KENTUCKY/TENNESSEE ' J.' HEAVY WAGON 301 

Whitesburg, Kentucky VORTAC Entry 

Aircraft shall cros8 the Whitesburg, Kentucks VOR- 
TAC nt 6,000' MSL or ns nsslgned by ARTCC: then 
mnlntain nsslgned altitude vin V140 to the London. 
Kentucky VORTAC: then rln V140S to SG'6G'X. 81'13'W 
(London VORTAC 258"/80 IMI DUE Fix-VW) ; then 
descend via V140N to cross the route entry point. 
36'52.5'N, 85'01'W at 3,500' MSL (Livingston. Kentucky 
VOR 021" radial) ; then Vin V140N to 30"47'N. 85'32'W 
(Livingston VOR s(w'/21 NM) (reporting point contnct 

8.3W M8L dlrect 35'2G'N. 87'50'W; then desend to 
2000' SISL direct 35'37'N. 87'4B'W (repoorling polnt mil. 
tact JIemphix ARTCC) ; then a t  2.000' MSL dirert 3G"- 
W N ,  87"WW; then direct 30"24'N. 87'51'W; then direct 
3Go41'N,87*4?'W; then direct mute exit point nt 88*62'N. 
87"WW; then direct 30'55'N 87"40W: then climb 
direct to cross 37'13'ii. S ~ + W  (CCT Pl ' / l4  nm 
I!SE Fix1 nt 16,000' MSL or as asslgned by ARTCC: 
then msintniii nsslgned nltitude dlrect Central City, 
Keniarky VOH (Reportinfi Point). 

R.-Enl-.4fter crosslng SG"44'X. 87*47'W. nircrnft thnt 
"re scheduled for additlonnl evniuntion shall turn left. 
iiinlntnining 2.000' XSL. to 3G"40'K. 87"57'\V: then di- 
i ec l  3G"lO'N. 88"oS'W; then turn left, mnintnlnlng 2,000' 
31SL. to 30'15'N. 87'53'N; then direct 3624". 87'51'W: 
thence via the published route. 
VFR c e n m u c l f  encountered weather mndltions along the 
route are ceiling 8,000' vislblllty five mlles or GCter. 
pllots may descend VFR nnd operate VFR between the 
publiebed IFR altitudes and LilXI' above the terrain 
from: 88"52.5", 85901'W to 8E047'N. 85'32'W; from 
30"15'N. 85YWW to 88'5YK. 87'53'W; and nlong the re. 
entry rout from 36'44N, 87'47'W to 36'15'N. 87"53'W. 

R w h  Wldlh-The entire IBR route wldth Is reduced 
to four nnutlcal mlles either side of centerllne. The en- 
tire VFR route wldth 18 reduced to two nautlcal miles 
either side of centerllne. 
ihm of o p . ~ l ~ ~ O ! Z  t o  ~EJXIZ dally. men days peer 
Reek 

Rormctlon-Aircrnft will not enter R-9702 unless prior 
approvnl Is obtained from the Cornmnnding Qenernl. 
Fort Campbell. Kentucky. 

Meznphltl ARTCC) ; then d i m t  30'13'S. 83'M'W ISnalt- 
vllle Tennessee VORTACOi0'/37 S h i  UhIE FIX) lhen dP- 
xcend to 3,000' NSL direct 35*4ll'S, 0 5 " W W ;  theii cilmib 
to 4,000' 3fSL direct %P15'X, 8G'W\V; then dearend to 

Figure 82. AIM -Heavy Wagon Route. 

90 



OIL BURNER ROUTES 
AIM- 

, KENWCKY/TENNESSEE 

RICHMOND OB-11 
Revised ERective Julv 6. 1969 . . .  

Alrcraft shall c r m  the Charleston, West Vlrglnla 
VORTAO 26lm D m  FIX (Newcombe, Kentuck$ VOR) 

a t  FL-240: malntaln FL-240 dlrect to 88'00". 82'88'W: 
then descend direct to 37'46'N. 82'19'W; then turn 
rlght and contlnne descent 80 as to cross 37'36'N, 
82°10'W at 14.000' MSL: maintaln 14.000' MSL dlrect 

to 37'04'N. &WW: then continue descent 80 as to 
cram 37°01'30"N. 82'31'30"W at 7,000' MSL; then a t  
7,000' MSL dlrect to 36'68'80"N. 82*41'W: then descend 
so an to c r w  36'51'N. 82'65'W at 6,000' MSL: then a t  
6.000' MSL dlrect to 36°52'S0"N. &3*20'W: then descend 
80 an to crow 36'50'SO"N. sSob'W. (low levei entry 
polnt) at 5,000' MSL: then a t  5.000' MSL dlrect to 
36'42'30"N, M01O'W: then descend direct so as tn 
c r w  36'40'N, 84'21'W at 4,000' MSL then at 4,000' 
MSL dlrect to 36'36'N. 84'40'W: then at 4,000' MSI. 
dlleet to 36'82'N, 85Wi'W: then descend dlrect 80 as to 
c r w  36'82'N. 86'21'W at 2.500' MSL: then at 2.500' 
MSL direct to 36'fJl'N. 86"40'W; then turn rlght to 
36*aB". W49'W; then at 2 W  MSL dlrect to 87*16'N. 
85'45'W: then cllmb direct 80 88 to crw 37'24'N, 
85*44'9o"W at 4.000' MSL; then at 4.000' MSL turn 
rlght to 37°SO'N, 85'36'W: then at 4,000' MSL dlreet to 
81'26'N. 86*05'W: then descend 80 88 to cro88 37°27'- 
W'N. 84°54'90"w at 2,900' MSL: then at 1,800' MSL 
dlrect to 31'WN. 84'88'W. 

Shon Lwk and lay Dmm-After w i n g  31'80'N. 
84'88'W. alrcraft shall maintaln between 2,@3O8O0' and 
1,000' MSL through the bomb run corrldor (on center- 
llne from 37'80'N. 84'88'W to 37'36'N. 84'OO'W). 
After exltlng the route a t  37'88'N, 84'OO'W. aircraft 
ahall cllmh to or maintain 4.000' MSL dlrect to 31'85", 
83'50'W: then maintaln 4,000' MSL dlrect to 3'1°88'- 
30'". 83'32'W, then at 4.000' MSL tnrn lat to 37'36'N. 
83'2B'W: then start climb and contime turn to 3 7 O -  
47". 83'3O'W: then continne climb 80 an to c m  
37'62'N. B3'56'W at FL-1BO; then at FL-180 or as 
asslsned hy ARTGC dlrect to the Lexlngton. Kentucb 
VORTAC. 

Icsltn-llf ter completlng the inltial bomb rnn. ab- 
craft that are scheduled to execute an  sddltlonal bomb 
run shall, after exltlng the mute at 37%3'N. 84'OO'W. 
turn rlght and climb- to or maintain 4,000' MSL t i  
37°80'N. 83'50'W : then at 4,000' MSL continne torn to 
37"22'N, 88%W'W; then at 4,000' MSL dlrect to 37.- 
10'3O"N. W15'W; then at 4.000' MSL turn right to 
31'24'N. 86'l"80''W; then at 4,000' MSL dlrect to 
87"26'N, 86°06'W; thence via the pohllshed mute. 

VFI and CanfovhIf the encountered weather condl- 
tlons along the VFR segment of the mute are equal to 
or better than celllng 3.000' vlaibility 5 miles. the pilot 
mav descend VFR and onerate VFB between the IFR 

Alhrnnk En-Alrcraft ahall cmS8 the Oharleston. 
West Vlrglnia VORTAC 261m DMBI FIX (Newcombe, 
Kentuclzv VOR) at FL-240; then at FL-240 dlrect to 
88'00". 82"WW; then descend direct to 37°45'N. 
82913'W: then contlnue descent and turn rlght 80 a8 to 
cro88 97'3B'N. 82'1O'W at 14.000' MSL: then at 14,000' 
MSL turn rlght to 37'80'N, 82*16'W; then at 14,000' 
MSL dlrect to 31'17'N, 8324'W: then descend dlrect 
so a8 to crom 37'22'N. 83'68'W at 4,000' MSL then at 
4,000' MSL direct to 37'10'80"N. @5°16'W; then a t  
4.000' MSL turn rlght to 37'24'N. W13'80"W; then 
a t  4.000' MSL dlrect to 37'26'N. 8JoW'W; thence via 
the published route. 

umk Wid-The entire IFIl route width Is reduced 
to 4 NU elther slde of centerllne. The VFR mute wldth 
Is reduced to 2 NDl on the north slde of centerllne from 

noun of Op.mHm-!24 honm (lally. 7 dam per week. 
S~WTWN, ~ w 8 o " w  to srm, WWW. 

Figure 83. AIM -Oil Bwner Route. 
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RESTRICTIONS TO ENROUTE NAVIGATION AIDS 

OHIO 
AKItOS VORTAC: YOR portlori unusable 030-080'. 

For Y i 2  use publlsherl YNG Yon Pad from ACO to 
YSG. SW bnd determlne statlon pnssage at ACO 
by TO/FRO>I lndlcatlon above 2 . W  MSL 

AI.Ll3S COUSTT VOR : Uiiusnble 3&>200' nnd 8.90- 
:I4W llryond 1J SJI. 

RELL4IRE YORTAC: VOR portlon unusable 82E-S45' 
below 0000' MSL 

IiRIGGS VORTAC: VOR portion unuenble 830410'. 
1%1.1;,~ 805-%2..'. 1Wl20"  unusable hyond i n  
SN h l o r  Iwo' JISL. 

JIOSTGOJIERT YOR : Unusable In the followlng 
areas: 059-070", W-185°. 166-225'. 250-280' and 
IRC(a9*. -__ _-_ . 

SAS\'DUSKY YORTAC: YOR portlon unusnble ?B(t285'. 
STROSGSVILLE YOR: Unusable 080-200" beyond $7 

timi belor 5ooo' MSL 

TENNESSEE 
KNOXVILLE YORTAC: YOR portion unumble 140- 

175' all alts. 17&188' above 1T.OMY MSL 

AIM- 

VIRGINIA 
BROOKE YORTAC: DFdE portion unuenble 280-270' 

beyond 80 ml below 1W MSL. 
Q O R D O N 8 V I ~  VORTAO: VOR p N o n  unusable be 

low WM' MSL cm-lmv. 
HElRNDON VORTAC: VOR pr t lon  unnaable 060-076' 

below 2MM' and beyond 20 nml below 8500' and beyond 
30 nml below 6ooo' MSL O75-l" beyond 20 nml 
below 2wo'. 106120" beyond 86 nml below 2500'. 
186215. beyond 20 nml below 2wo' MSL. WS-MO' 
beyond 27 NM below WM'. 

WWRENCEVILLE YOR: Unusable 2162W' be 
yond S mi below 1.800' MSL 

LINDEN VORTAC: DFdE portlon unusable 140-160° 
beyond 26 ml below 8 . W  MSL and l%?.Z5' beyond 
25 ml below 5,OCO' MSL 

MONTEBELU) YOR: Unusable 110-22tl' beyond 
85 ml below 5,000' MSL 

PULASKI DME : Unuenble 820-880' below 7OOO' beyond 

WOODRUM YOR: Unusable 288-880' beyond 20 ml 
80 mnl. 

belon 5.500' MSL 

WESl VIRGINIA 
IiECKLEY YOR: Unusable 9w950" beyond 20 ml 

below 5,000' MBL excludlag 886' radlal at Montgomery 
lot. 

ELKINS VORTAC: DME portlon unurmble 110-180" 
beyond 48 nml, 1W183" beyond 42 nml belon 8ooo'; 
183-205" beyond 00 ninl below w)(M'. 

~ ~~ 

Figure 84 AIM - Rcstrlctiom to Enmute Navigatlon Alds 

VOR RECEIVER CHECK POINTS 
NOTE: The lnformatlon le proslded lo the following order: Faclllty name (plus alrport name, If needed) ; 

bearlog In degrees magnetlc from the VOR; locatlon of the check polnt (dlatanees In nsntleal mlles) ; and 
altltude (In feet MSL, If any). 

KENTUCKY WEST VIRGINIA 
Alrborne- Ground- 
h x h p k n  (Blue Qrasa) : SIX9; 7.0 ml over arpt ctl hW, 

2500'. 

Ground- 
Corlnpnn (Orester Clnclonatl) : 049"; rnwy 27R E Of lnteraectlon rnwys 18 and Zl. 

Modnibvwi 281': 11-1 apch end of rnwy 85. 
Morganbm; 397' : on txwy In front of Term Bldg. 
horkmburg (Wood County) : Lctn #1-2W; runup aRa 

S slde of rnwy 28. Letn #2-20V: on tnvy near 

Int rnwy8 2'IR and txwy 0. Whedlnp (Wheellng-Ohlo Caunty): 21W: txwy on E 
slde of ramp. 

OHIO 
Airbome-  

Ground- 
clnrlnndl: (See Covlogton, Kv.). 

h Y b m  (Munl) : 181'; over new trml bld& 10.76 ml; 

Figure 85. AIM - VOR Receiver Check Points. 
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NOTICES TO AIRMEN AIM- 

KENTUCKY 
OOVINQTON, QRlDhTlDR OINOINNATI A m :  Rum 

AUgnment Indlcntor Srstem Exparlmental (IUI881) 
ICM extended cntr me mwy 18. am' N of tbreahoid 
System appears UI an Inverted T wlth 5 lgt at at lo^ 
formlog the emsl of the T, and 2 addlUOMl lgt oh- 
tiom formlog the les of the T. 6u are red end 
Bgstem owm In stea-3~ burnln# mode. ?din emsling 
helght lBCtJ' MSL for vlrmal apumaches from' N. IL8 
Qllde Path sl t  Is 1800' MSL over (RAISE). 

FORT KNOX. QODMAN MF RDO: VOR h o p  UFN. 
LEXINQTON. BLUE QRASS ARPT: ILS. Q/S. ALS/ 

SFL. rnwy 4 shtdn UFS due rnwy mnltr. SW 600' 
of m a y  4-22 dad ex@ for tkof rnwy 4 o800 to muset 
1-21 Uon thru Sat UFN. 

PADUCAH. BARKIJE? FLD: W I P  p a d e l  to 8 slde 
rnwy 4-22 UI aprsb Nov 19BB. 

OWENSBORO. 0WIUNSBORO.DAVWSS a0 ABBPT: 
M I L  and Apeh let System rnw 85 ope= team basis 
n_ 
",?I.. 

HUSSELL BPRINQS. RUSSELL COUNTY ARPT: clsd 

OHIO 
-4KRON. AKRON-CANTON ARPT: Donstr of parallel 

twy In progresss dalgt bra o ~ l y ,  awh end rnwy 10 
UFN. 

UINCINNATI : Uooiwd mrkd balloon wlll be flown my 
or ngt  up to an  alt 1WO' MSL Slte of o p e m  7% ml 
.NE Oreater Clnclnnatl Amt and 6% ml W Lunken 
Arpt. Balloon wlll be tethered aprxly % ml W of 
Clnclnnatl Unlon Tml Bldg. 

CINCINNATI, QREATER CINCINNATI ARPT: See 
Dovlngton. KY for current lnformntlon. 

CINCINNATI. CINCINNATI MUNI LUNKEN FLD:  
Rnwy 2L20R clad to ni+t over 12,WO Ibs. 

CLEVELAND, BURKE LAKEFRONT ARPT: Three 
140' unlgtd ciahe8 operg apch rnwy 6R UFN. 100' 
barge mounted crane and vessels aorklng from shore 
llne to a p l n t  WO' N of entrlo rnwy 24R then pnrallel 
aborellne E 1800', crane lowered nsta T w o  lgtd 120' 
cranes 300' N of cntrln of flrst 1ooO' rnwy 24R 0700- 
ZW dally. Rnwy 24L clsd to lndg dally o700-1790 
lcl wk days UFN. W I P  on apch end rnwy 24L 

CLEVELAND. CLEVEL.4ND-HOPKINS IhTL NWl': 
Rnmr 80 cled UFN. Rnwy 5R-29L clad OiW1590 
UFS. 

COLUMBUS. PORT COLUMBUS INTL ARPT: Inter- 
mlttent klte flylog up to 10,ooO' and above aprxly 10 
lillles W o l  nmt durlng dalgt hrn Voice on W C  liw 
1oB.5 unavbl UFN. (1009) 

DAYTON, JAMES M COX DAYTON MUNI ARPT: 
W I P  on new rnwy OL24R untll November 1988. rnwr 
clsd to all tic: ILS 8y8teiu under roilst ruw OL iiow 
nmix test bssla only and not to be used for nev 

ttct lqlern" CFS. Cllum, 
HOT SPRISQ8. ISQALLS FLD:  ILS  rn-y 24 operg 

on test bnnls only UFS:  not to be used for nnvlgatlon 
DUrD')se*. 

1.YSCIIBGItQ. I.YSCRRUIt(~ 31USI-PRESTON GLEN 
tV.11: lttnvy t F 2 4  vlxd wt# W'S. 

WC VERNON SPECIAL NOTIOBI : Low tlylng acft IP 
quested to nrold lmmedlnte vcutp Mount Vernon 
estnte M d  W bunk Potomnc Rlver. 10 ml 8 Waahlngton 

WEST VIROlNlA 
CHARLESTON. KANAWHA COUNTY ARPT: ILS 
LOO Q/8 and MM rnwy 28 shutdown untll aprxly 
8 NOv W. R o w  6-28 clad, REIL and R W  shutdowii 
untll eprrly 1 Nov 60. Rnwy 6 thr wlll be &pied 
100' efctv 1 Nov W. (1049) 

29 h o p  UFN. (8-88) 

dolled m repaIra 
UFN. ~8-88)  

W ~ L I N Q . O l z I 0  00- ABPT: Bnwy a-?.I. I0 
tswy end flrat 600' rnwy 27 elsd for repalm. 
1584 wlIl be clad for &ort perlods d n w  mnatr. (Bee) 

AUNTINQTON.  STATE ARPT: mom BO mwyi 

PARKERSBWQ. WOOD (XIONTp ABPT: Rum 1584 

W S T O N ,  WUIS B m  67D: (]lad doe Wnatr 

. _  
purpo-. 

( M I  
IWST LIVERPOOL. COLUMBIANA ARPT: OLSd UFN. 
,- --. 

JEFFERSON, ASHTABUU-JEFFERSON ARPT: 400' 
overrun W end rnwy 27 for rollout nsts oUIY: SlW 
dbplaced threshold E end rnwy 27 om only UFN. 

LANtJASTpIR FAIRFIELD O o m :  WIP on mW7 
9-27 letp-inll Iength-LTFN. 

r i p  88. AIM - NOTAMS. 
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FSSSS/T AND WEATHER BUREAU TELEPHONE NUMBERS 
lnd ic l tu  Pild'r Aummnlic lelephme 
Weathar Anmering SeNim (PAWAS) 
or telephone mnnectsd to the Tnn 
x n k d  Weather Broadcall (NEB) 
providing Innadbed nhtrm wsnhal 
inlormation 

indlcna I fatlidad number. u s  101 
aviation mather infnrmatim 

I clii FSS tor "on8 all'' FSSIWEAS 
briefing SON10 

s Automatic Aviation Weather Sewice 
(AAW. 

JowlingGreen EWG(WerrsnCwnly) ...... FSS (SOD 83-1152 
~lmger(GlrCincinneti Arpt) _________.___. WE (513) 69C2129* 
andon LO2 .._____________.____....... FSS (W 864-ulO 

FSS (€46) 254-5143 
WE @w) 255-1774+ 

auhville LOU ( h m m )  ..____.....___. FSS (SOD 451-5311 
WE 002) 368.2188+ 

?aducah PUK (Earkluy) ........_._..... FSS (SOD 442-1551 

OHIO 

Akron AKR .........___. _._ .............. WE 
CMlM .................................. WE 
Cincinneli LUK (Lunktn) .........._____ FSS 

FSS 
(Omler Cincinnati) ___........._____. WE 

Clavelrnd CLE (Hoph). _..___-.__.._ FSS 
WE 

Cdumbw CMH _______._________________ FSS 
FSS (419) 526-2132 

CUM DAV .._.......__.__________.____ FSS @IS) W4692 
WB (513) 6S-4Eh 

Findley FDY ___..........__.._. _..___ FSS (419) -7 
MGNRsld MFD ......................... WE (414 522-7070 

Blackslone EKl..___________..___._... . .  FSS (703) 292-3826 
Erbtnl .................................. WE (615) 323-8242e 
Chantilly (Duller) __..._. .__ ______________. WE (703) W-8526e 
Charlottemtlls CHO 

(Charloltatvllle/Albermerle) _.___ ~. . . . . FSS (7W) 973-3909 
Oanville DAN .__......_________....-. ~. FSS (703) 793-1163 
Lynchburp(Muni.Piedon Glenn .______. ~.. WE OW) 219485811~ 

( r n 1 9 M )  
N e w m  NEWS PHF (Patrick Henry) ..... FSS 003) 8774200- 
NorlOlk (NewmR N M )  ..___._._____. ... FSS (703) 855-3029- 
Rithmond RIC (ByrdTlylnE~eld) ....... FSs om) 731-1369- 
Roanoke ROA (Wwdrum) .._._..___. .-. FSS (703) 362-1668- 

WEll VlRQlNlA 

EKlley _________......_____............. WE (304) 252-3171* 
Elumlald ELF (MamrCounly) ........ FSS (244) 3256521 
Charleston CRW (Kanwha) ............ FSS W) Ju-8919- 
Oklns EKN (Rtnddph) ..__....__....... FSS OM) 636.0810- 
Huntinpton HTS (rri.Staie) ..______--... FSS (244) IE-3951- 

Morgentnwn MGW ............__ ..... .. FSS W) 292-WS 
Parkenburp PKE (Wwd CO) .._....... FSS 0 -21 

WE (244) 122-3581 
(0700-14W Mon-frl) 

(07W-12W Sat) 
Wheeling HLG (OhioCo) ..............__ CS/r (244) CR7-1252 

Marlinsburg MRE ................ ~ -... FSS (244) AMJJUU 

TENNUSEE 

KnoMlle NS (McGhw T y m )  ._..___.__ FSS (619 577-5851 
WB (615) 577-1805* 

(Irom Maryvilie) (615) 982-3682 
Tricity TRI (Erislob .__________..._____ FSS (615) 3234204 

WE (615) 3wb?w 

Figure 87. AIM -Telephone Numbers. 
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