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G R O U N D I N S T R U C T O R E X A M I N A T I O N G U I D E 
B A S I C - A D V A N C E D 

Introduction 
This study guide was prepared by the 

Flight Standards Service of the Federal Avi­
ation Agency to assist applicants who are 
preparing for the Basic or Advanced Ground 
Instructor Written Examination. It is not 
offered as a quick and easy way to gain the 
knowledge necessary for passing the written 
examination. Knowledge and understanding 
are seldom gained quickly or easily. This is 
particularly true in the diversified field of 
aviation ground instruction. There can be no 
substitute for diligent study to attain basic 
knowledge, unremitting effort to develop 
competence, and continuous review to remain 
current in the many areas where technologi­
cal change is the rule rather than the excep­
tion. 

The purpose of this guide is to provide 
guidance for the serious student by outlining 
the scope of knowledge required. Thus, the 
student is better able to intelligently direct 
his study plan. 

Nature of the Examination 
Much of the information and knowledge 

required of the instructor in aviation ground 
subjects is essentially the same today as it 
was many years ago, yet there has been a 
gradual and definite change in some areas. 
Technological advancements and refinements 
in today's aircraft, plus the increased use 
made of their capabilities by the general fly­
ing public, have outmoded the practice of 
testing for memory alone. Of course, basic 
knowledge is still necessary but it must be 
related to the operationally realistic situa­
tion. An aircraft's primary commercial use 
is to provide safe, speedy, and efficient trans­
portation and all civilian training, flight or 
ground, is directed toward this end. For this 
reason, knowledge must be related to skill, 
and skill is inextricably interwoven with 

knowledge. Therefore, written examinations 
today require the ability to use basic knowl­
edge in practical situations as well as in an­
swering questions based on theoretical prob­
lems. 

For this reason, this examination guide 
will deal with questions that test for knowl­
edge alone as well as questions that test for 
the ability to apply and use this knowledge 
in a realistic environment. Some of the ques­
tions will deal with specific subjects (naviga­
tion, radio navigation, meteorology, Federal 
Aviation Regulations, aircraft and power-
plants) and test for basic knowledge and 
grasp of theory in regard to fundamentals of 
instructing. Other questions will require the 
ability to combine and synthesize knowledge 
in two or more of the specific subject areas. 

The FAA Written Examinations your stu­
dents will take are of similar format and 
nature with regard to requiring competence 
at practical application of theory and knowl­
edge. Knowing this should enable you to or­
ganize course material and direct classroom 
efforts to the end that your students will be 
well prepared for their examinations. 

Ground Instructor Certificate Requirements 
A new system of ground instructor ratings 

has been established by the Federal Aviation 
Agency. The new ratings will in no way af­
fect the validity of previously issued ratings, 
which may be retained or exchanged for the 
new type ratings, as their holders desire. 

The new ratings are designed to simplify 
ground instructor qualification or rating pro­
cedures by providing basic ratings appropri­
ate to the pilot ground schools in which 
ground instructors serve. The new ratings 
are: 

Ground Instructor—Basic Qualifies the 
holder to instruct in a basic pilot ground 
school. 
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G r o u n d I n s t r u c t o r — A d v a n c e d — — Q u a l i ­

fies t h e h o l d e r t o i n s t r u c t i n a b a s i c o r 

a d v a n c e d p i l o t g r o u n d s c h o o l . 

G r o u n d I n s t r u c t o r — I n s t r u m e n t — — Q u a l i ­

fies t h e h o l d e r f o r g r o u n d i n s t r u c t i o n i n 

a n i n s t r u m e n t flying s c h o o l , a n d f o r t h e 

o p e r a t i o n o f s y n t h e t i c i n s t r u m e n t flight 

t r a i n e r s . 

P r e s e n t l y v a l i d g r o u n d i n s t r u c t o r c e r t i f i ­

c a t e s a n d r a t i n g s w i l l c o n t i n u e t o r e m a i n i n 

e f f e c t ; h o w e v e r , t h e y m a y b e e x c h a n g e d f o r 

t h e n e w c o m b i n e d t y p e r a t i n g s i n a c c o r d a n c e 

w i t h t h e f o l l o w i n g : 

1 . F o r t h e i s s u a n c e o f a Baste Ground In­
structor r a t i n g — 

A i r c r a f t 

A i r c r a f t E n g i n e s 

C i v i l A i r R e g u l a t i o n s 

N a v i g a t i o n 

M e t e o r o l o g y 

2. F o r t h e i s s u a n c e o f a n Advanced 
Ground Instructor r a t i n g — 

A i r c r a f t 

A i r c r a f t E n g i n e s 

C i v i l A i r R e g u l a t i o n s 

N a v i g a t i o n 

M e t e o r o l o g y 

R a d i o N a v i g a t i o n 

3. F o r t h e i s s u a n c e o f a n Instrument 
Ground Instructor r a t i n g — 

C i v i l A i r R e g u l a t i o n s 

L i n k T r a i n e r O p e r a t o r 

N a v i g a t i o n 

M e t e o r o l o g y 

R a d i o N a v i g a t i o n 

O l d - t y p e g r o u n d i n s t r u c t o r r a t i n g s i n e x ­

c e s s o f t h o s e u s e d t o q u a l i f y b y e x c h a n g e f o r 

n e w t y p e r a t i n g s m a y b e r e t a i n e d o n t h e 

g r o u n d i n s t r u c t o r ' s c e r t i f i c a t e . 

Type of Examination Questions 
T h e e x a m i n a t i o n q u e s t i o n s a r e o f t h e o b ­

j e c t i v e , m u l t i p l e - c h o i c e t y p e a s i l l u s t r a t e d b y 

q u e s t i o n s i n t h e s a m p l e e x a m i n a t i o n . E a c h 

q u e s t i o n c a n b e a n s w e r e d o n a s p e c i a l a n s w e r 

s h e e t w i t h a p e n c i l m a r k . T h e s e s p e c i a l a n ­

s w e r s h e e t s a r e t h e n g r a d e d e l e c t r i c a l l y b y a 

m a c h i n e w h i c h i s v i r t u a l l y i n f a l l i b l e . H o w ­

e v e r , t o p r e c l u d e t h e p o s s i b i l i t y o f a n a p p l i ­

c a n t ' s r e c e i v i n g a f a i l i n g g r a d e b e c a u s e o f a 

m i s t a k e i n m a c h i n e g r a d i n g , a l l t e s t s m a ­

c h i n e - s c o r e d a s b e l o w p a s s i n g a r e h a n d -

g r a d e d b y t r a i n e d p e r s o n n e l . 

Taking the Examination 
T h e e q u i p m e n t t h a t t h e a p p l i c a n t w i l l n e e d 

f o r t a k i n g t h e e x a m i n a t i o n i n c l u d e s a p r o ­

t r a c t o r o r p l o t t e r a n d a c o m p u t e r . I t i s a l s o 

d e s i r a b l e t o h a v e a p a i r o f d i v i d e r s . T h e a p ­

p l i c a n t i s a l l o w e d t h e f o l l o w i n g n u m b e r o f 

h o u r s t o c o m p l e t e t h e G r p u n d I n s t r u c t o r 

E x a m i n a t i o n : 

A . B a s i c 5 h o u r s 

B . A d v a n c e d 6 h o u r s 

C . F u n d a m e n t a l s o f I n s t r u c t i n g . 2 h o u r s 

( I t i s n o t n e c e s s a r y t o t a k e t h i s o n 

t h e s a m e d a y a s t h e B a s i c o r A d ­

v a n c e d E x a m i n a t i o n s . ) 

W h i l e i t m a y b e p o s s i b l e t o c o m p l e t e i n 

l e s s t i m e , i t w o u l d b e u n w i s e t o p l a n o n t h i s . 

I f i t b e c o m e s n e c e s s a r y t o h u r r y i n o r d e r t o 

f i n i s h t h e e x a m , i t w i l l o n l y i n c r e a s e t h e 

p r o b a b i l i t y o f m i s t a k e s . 

A l w a y s b e a r i n m i n d t h e f o l l o w i n g f a c t s 

w h e n y o u a r e t a k i n g t h e e x a m i n a t i o n : 

1. T h e q u e s t i o n s a r e n o t t r i c k q u e s t i o n s . 

E a c h s t a t e m e n t m e a n s e x a c t l y w h a t i t s a y s . 

D o n o t l o o k f o r h i d d e n m e a n i n g s . T h e s t a t e ­

m e n t d o e s n o t c o n c e r n e x c e p t i o n s t o t h e r u l e ; 

i t r e f e r s t o t h e g e n e r a l r u l e . 

2. A l w a y s r e a d t h e s t a t e m e n t o r q u e s t i o n 

first—before y o u l o o k a t t h e a n s w e r s l i s t e d 

b e l o w i t . B e s u r e y o u r e a d t h e e n t i r e q u e s ­

t i o n c a r e f u l l y . A v o i d " s k i m m i n g " a n d h a s t y 

a s s u m p t i o n s . T h i s c a n l e a d t o a c o m p l e t e l y 

e r r o n e o u s a p p r o a c h t o t h e p r o b l e m o r f a i l u r e 

t o c o n s i d e r v i t a l w o r d s . 

3. O n l y one o f t h e a l t e r n a t e a n s w e r s g i v e n 

i s c o m p l e t e l y c o r r e c t . O t h e r a n s w e r s m a y b e 

c o r r e c t a s f a r a s t h e y g o , b u t a r e n o t c o m ­

p l e t e o r a r e a n s w e r s b a s e d o n e r r o n e o u s a s ­

s u m p t i o n s , m i s c o n c e p t i o n s , o r i n c o r r e c t p r o ­

c e d u r e s a n d i n t e r p r e t a t i o n s . Understand t h e 

q u e s t i o n o r s t a t e m e n t . Then work out your 
a n s w e r b e f o r e c h o o s i n g f r o m t h e l i s t o f a l t e r ­

n a t e a n s w e r s t h e r e s p o n s e w h i c h y o u c o n ­

s i d e r t o b e t h e b e s t . 

4. D o n o t s p e n d t o o m u c h t i m e o n a q u e s ­

t i o n w h i c h y o u c a n n o t s o l v e o r o n o n e w h e r e 

y o u h a v e c o n s i d e r a b l e d o u b t a s t o t h e c o r r e c t 

a n s w e r . B y s o d o i n g y o u d e p r i v e y o u r s e l f o f 
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the opportunity to mark all those questions 
which you can promptly solve or answer. You 
may always go back to the questions you 
skipped after you are through with all those 
which you can readily answer. Many times 
you could have answered 5 or 10 questions 
during the time you work with one that is 
difficult. The procedure which will enable you 
to make maximum use of time available can 
well mean the difference between a passing 
and failing score. 

5. In working problems which require com­
putations or use of the plotter and computer, 
select the answer which is closest to the re­
sult you get. Due to slight differences in in­
dividual computers and many small errors 
you may make in measuring distances, true 
courses, etc., it is possible that you will not 
get an exact agreement every time. However, 
sufficient spread is provided between right 
and wrong answers so that the selection of 

the answer closest to your solution will be 
the right choice, providing you have used 
correct technique and reasonable care in mak­
ing your computations. 

6. Throughout this study guide, reference 
will be made to both Federal Aviation Regu­
lations ( F A R s ) , and Civil Air Regulations 
( C A R s ) . Federal Aviation Regulations is the 
classification which applies to all those Regu­
lations that have undergone recodification in 
accordance with the straight subject matter 
arrangement adopted for this program. Since 
this program is not complete (recodification 
is expected to be completed by late 1963) the 
familiar term of Civil Air Regulations 
( C A R s ) will still apply to some Regulations. 

N O T E : When the test is constructed, the correct 
answers are "double-checked" by several types of 
computers. Any of the several types of computers 
which are commonly used throughout the country 
should prove satisfactory. 
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R E C O M M E N D E D S T U D Y M A T E R I A L S 

Aeronautical Charts 
World Aeronautical Charts. ( 25 cents each) 
Sectional Aeronautical Charts. (25 cents 

each) 
"Enroute Low Altitude Radio Navigation 

Charts. (25 cents each). This particular 
chart is not used on the Ground Instructor 
—Basic or Advanced Examination, but in­
structor applicants and certificated in­
structors should be familiar with its for­
mat and use. 

Flight Information 
Airman's Guide. (Annual subscription $7.00 

domestic; $ 1 0 . 5 0 foreign). The A i r m a n ' s 

G u i d e is published every 2 weeks. Every 
issue contains Radar-Radio Listings, 
N O T A M S , and Special Notices. Once ev­
ery quarter the Directory of Airports and 
Seaplane Bases is included as a separate 
supplement. The annual subscription cov­
ers 26 bi-weekly issues, however, single 
copies may be purchased. Since the issue 
prices vary, information should be re­
quested from the Superintendent of Docu­
ments as to price and availability of indi­
vidual issues. All pilots and instructors 
should be familiar with the contents of 
both the Airman's Guide and Flight In­
formation Manual. 

Flight Information Manual. (Subscription 
$1.50 domestic; $2.00 foreign). This pub­
lication supplements the Airman's Guide 
and contains the relatively permanent in­
formation essential to the pilot with re­
gard to air traffic control procedures (VFR 
and IFR), emergency procedures, radar, 
search and rescue, air navigation radio 
aids, good operating practices, D/F data, 
DME, VOR, weather broadcast service, 
and many other vital matters. Subscrip­
tion consists of the basic looseleaf manual 
and amendments for a six-month period. 

General Information 
Rules of Flight September 1962. (55 cents). 

This is an excellent publication covering 
basic information on requirements for 
pilot certification, rules of the air, air 
traffic control, aircraft registration, air­
worthiness, maintenance, and inspection. 
It also tells where more detailed informa­
tion about each of these subjects may be 
found. 

Handbooks and Technical Manuals 
Aircraft Powerplant Handbook. Technical 

Manual No. 107. January 1949. ($1 .50) . 
This text is intended for students, mechan­
ics, pilots, and instructors with limited 
experience and knowledge relative to air­
craft powerplant fundamentals. You will 
not need to study this text in detail, but 
it will prove useful in the study of selected 
subjects covered in the examination. 

Flight Instructors' Handbook. Technical 
Manual No. 105. January 1956. ( $1 .50 ) . 
This textbook is composed of two parts, 
"Fundamentals of Teaching" and "Train­
ing Curriculum and Flight Instruction 
Procedures," While it is designed pri­
marily for flight instructors, the first part 
offers much useful material on good in­
struction techniques and the learning 
process which will be of much help in pre­
paring for the "Fundamentals of Instruct­
ing" section of the Ground Instructor's 
Written Examination. 

Pilots Radio Handbook. 1962. (75 cents). 
This useful manual explains in simple 
language the proper use of radio for com­
munication and navigation. It offers 
worthwhile information relative to D M E , 
terminal omnirange, radar, and standard 
air-to-ground communication equipment. 
It explains correct air traffic control pro­
cedures, weather reporting, and U.S. Com­
mon System of A ir Navigation. 

Navigation and Weather 
* Instrument Flying. A F Manual 51 -37 . 

November 15, 1960. ($2 .25 ) . This U.S. 
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Air Force Manual contains many sections 
quite useful to the ground instructor with 
regard to proven and effective basic in­
strument flying and radio navigation tech­
niques. 

Practical Air Navigation. 8th Edition, 1960. 
($4.00) . This is the revised commercial 
edition of C A A Bulletin No. 24. It pro­
vides a very comprehensive coverage of 
all subjects and areas dealing with navi­
gation whether it be pilotage, dead reckon­
ing, or radio and celestial navigation. Any 
student who understands the material 
available in this highly recommended text 
will have no serious trouble with the 
navigation problems on his examination. 
This text may be obtained from many 
book dealers or from the publisher, Weems 
System of Navigation, Inc., 229 Prince 
George Street, Annapolis, Maryland. 

Weather Services for Pilots. 1962. (10 
cents). This publication should do much 
to explain the weather services available 
through U.S. Weather Bureau stations and 
F A A Flight Service Stations. It explains 
in considerable detail weather reports and 
forecasts available and useful to pilots. 

* All-Weather Flight Manual. N A V W E P S 
00-8OT-60. 1957. ($3.50) . Revised 
1961 pages ($1.75) . This text was origi­
nally written specifically for naval aviation 
but civilian airmen will find much of it 
applicable to their needs. It is a very 
comprehensive text, and in addition to its 
usefulness in specific areas, it is an ex­
cellent general reference text for instru­
ment flying and advanced pilot training. 

Regulations 
The Civil Air Regulations and their re­

lated material are gradually being replaced 
by new Federal Aviation Regulations. This 
changeover is to be completed in late 1963. 
In the meantime, the Civil Air Regulations 
and their related Civil Aeronautics Manuals 
will remain in effect until superseded by new 
Federal Aviation Regulations. 

Federal Aviation Regulations 
Part 1—Definitions and Abbreviations. May 

16,1962. (25 cents) . This lists abbrevia­
tions and definitions to be used with the 
new Federal Aviation Regulations. 

Part 61—Certification: Pilots and Flight In­
structors. November 1, 1962. (30 cents) . 
The applicant is responsible for the items 
in the Part which pertain to competency 
in all those areas which fall within the 
scope of knowledge required for his cer­
tification as a ground instructor. 

Part 71—Designation of Federal Airways, 
Controlled Airspace and Reporting Points. 
December 12, 1962. (20 cents). The 
applicant will be directly concerned with 
this new Part of the Federal Aviation 
Regulations dealing with airspace. 

Part 91—General Operating and Flight 
Rules. September 30, 1963. (30 cents). 
It is imperative that the applicant be thor­
oughly familiar with the material con­
tained in this Part, except those which 
pertain to Instrument Flight Rules. 

Part IJfl—Pilot Schools. September 17, 
1962. (25 cents) . Although this Part 
of the Federal Aviation Regulations deals 
similarly with pilot schools, it includes the 
regulations pertaining to ground schools 
with which the applicant should be famil­
iar. General knowledge of various aspects 
of pilot school requirements will be of 
considerable value to the applicant. 

Part US—Ground Instructors. September 
17, 1962. (15 cents) . This short Part 
to the Regulations prescribes the require­
ments for issuing ground instructor cer­
tificates and associated ratings, and the 
general operating rules for the holders of 
those certificates and ratings. 

Civil Aeronautics Manuals 
* Civil Aeronautics Manual 8—Airplane Air­

worthiness, Normal, Utility, and Acrobatic 
Categories. December 15, 1959. ($1.50 
domestic; $2.00 foreign) . While it is not 
likely that the ground instructor will need 
to know in detail information available in 
the CAM, it is an excellent reference pub­
lication and will prove useful as a source 
of detailed information regarding aircraft 
specifications, operations, and performance 
on which the applicant may be tested. 

Civil Aeronautics Manual 48—General Op­
eration Rules. September 1959. ($1.25 
domestic; $2.75 foreign) . The applicant 
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should be familiar with all the informa­
tion contained in this manual. It is essen­
tial to all pilot training. 
(This manual will be superseded by F A R 
Part 91 effective September 30, 1963.) 

Civil Aeronautics Manual 60—Air Traffic 
Rules. May 15, 1961. ($1.50 domestic; 
$2.00 foreign) . It is imperative that the 
applicant be thoroughly familiar with all 
the provisions of this manual, except those 
which pertain to Instrument Flight Rules. 
(This manual will be superseded by F A R 
Part 91 effective September 30, 1963.) 

Civil Aeronautics Board 
Safety Investigation Regulations, Part 820. 

April 1, 1963. (5 cents) . This publica­
tion deals with procedures required in deal­
ing with accidents and lost or overdue air­
craft in the United States, its territories, 
and possessions. 

Training Aids 
• Commercial Pilot Examination Guide. 

1962. (65 cents) . This guide outlines in 
rather complete detail the scope and depth 
of knowledge required of the commercial 
pilot applicant. It also includes Exam-O-
Grams 1, 3, 8, 9, 10, 11, 12, and 13. 

How to Instruct. A F Manual 50-9. Novem­
ber 1952. ($2.00) . Although written 
primarily for the Ai r Force instructor, 
this manual covers basic teaching tech­
niques to properly encourage the learning 
processes that will prove helpful to any 
instructor. It will be of great value both 
as a text and a manual for self study. It 
provides the basic knowledge in teaching 
principles requisite to preparing for the 
"Fundamentals of Instructing" section of 
the Ground Instructor Written Examina­
tion. 

Advance Notice of New and 
Revised Publications 

The following publications are either out 
of print at the Superintendent of Documents 
pending revision or reprinting, or are being 
printed. For information concerning their 
prices and availability you may apply to 
F A A , Publishing and Graphics Division, 
At tn: HQ-440, Washington, D.C. 20553 

They are listed here because they are 
available from various sources other than 
the Superintendent of Documents. 
Personal Aircraft Inspection Manual. Tech 

nical Manual No. 101. November 1950. 
(75 cents) . This manual is a nontechnical 
book on light aircraft maintenance and 
inspection. It is out o f print and is cur­
rently being revised as the Personal Air­
craft Inspection Handbook. 

Pilot Instruction Manual. Technical Manual 
No. 106. July 1958. ($1.50) . This text 
is divided into three parts. Part one is 
of particular interest to the ground in­
structor since it deals with basic flight 
information. Load factor principles, 
stalls, weight and balance, and related 
aerodynamic aspects of flight are pre­
sented here as well as principles of safe 
flight. The other two parts of the book 
are primarily a reference text for flight 
students but it can provide much valuable 
information for the ground instructor. 

This manual is out of print and will be 
replaced by the Private Pilot's Handbook 
of Aeronautical Knowledge. 

Pilots' Weather Handbook. Technical Man­
ual No. 104. Revised 1955. ($1.50) This is a 
comparatively nontechnical approach to 
the study of weather and the weather in­
formation processing system of the Fed­
eral Government. It is necessary the 
ground instructor be thoroughly conver­
sant with its contents. 

This manual is out of print and is cur­
rently being revised by F A A in conjunc­
tion with the Weather Bureau. 

Private Pilot's Handbook of Aeronautical 
Knowledge. ($2.50) . This text of 
basic aeronautical knowledge was designed 
to meet the needs of the private pilot. 
However, it should be most useful as a 
basic text for reference and review on 
most aviation fundamentals. 

Terrain Flying. July 1960. (40 cents). 
This contains a very useful compilation 
of practical observations with warnings 
and advice gleaned from the long years 
of experience of veteran pilots in various 
sections of the North American continent. 
It is an invaluable handbook for the pilot 
venturing into geographical areas which, 
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to him, present new and possible unusual 
flying conditions. 

This publication is being reprinted and 
should be available in the near future. 

" Indicates texts or material more specifically 
suited to the applicant for the Ground Instructor-' 
Advanced Certificate. However, they will prove 
useful to the applicant for the Ground Instructor-
Basic Certificate as well. 

How to Obtain Study Materials 
All study material, except charts and 

Practical Air Navigation may be obtained by 
remitting check or money order to: 

Superintendent of Documents 
U.S. Government Printing Office 
Washington, D.C. 20402 

Charts may be procured at most local air­

ports, or by remitting check or money order 

to: 

Coast and Geodetic Survey 

U.S. Department of Commerce 

Washington, D.C. 20230 

In many instances the above materials may 
be obtained at airports or from book stores 
which carry them in stock. 

In addition, there are many other excellent 
commercially prepared textbooks, audio­
visual training aids, and other instruction 
materials which may be helpful in prepara­
tion for the examination. 
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STUDY OUTLINE FOR THE GROUND INSTRUCTOR 
WRITTEN EXAMINATION 

The study outline which follows is the 
framework for basic aeronautical knowledge 
that the prospective ground instructor must 
know; every question on the F A A examina­
tion can be directly related to one or more of 
the topics contained in this outline. This 
subject matter is predicated on both theoreti­
cal questions in specific areas and on opera­
tionally realistic airman activity, and encom­
passes the knowledge requirements specified 
in Federal Aviation Regulations. 

Section I— 
Fundamentals of instructing 

I. The Ground Instructor — Desirable 
Qualities. 
A. Good attitude toward teaching. 

1. Desire to do a competent job . 
2. Ability to develop and improve. 
3. Sincerity, enthusiasm, and pa­

tience. 
II. The Pattern for Instruction—How to 

Guide the Learning Process. 
A. Understand the factors, conditions, 

and principles which guide the 
learning process. 
1. Establish clear objectives. 
2. Provide for student participa­

tion. 
3. Develop understanding and in­

sight. 
4. Develop ability to think and 

reason through use of known 
facts. 

5. Use of motivation, presenta­
tion, trial performance and 
evaluation. 

III. Planning—Vital to Teaching Success, 
A. Diagnose present student ability 

and ability desired upon comple­
tion of course. 

B. Arrange teaching sequence to 
"make sense". 

1. Proceed from the known to the 
unknown. 

2. Proceed from the easy to the 
difficult. 

3. Plan so student will see neces­
sity and logic of each succeed­
ing step. 

4. Use a lesson plan—know its 
advantages. 

IV. Presentation—Procedure to Follow. 
A. Plan. 

1. Student-instructor relations— 
establish an atmosphere of co­
operation. 

2. Direct and explain. 
3. Discuss. 

a. Get all students to partici­
pate. 

b. Keep discussion moving to­
ward goal. 

c. Emphasize i m p o r t a n t 
points. 

d. Keep explanation short, 
clear, and to the point. 

4. Question technique—its use 
and importance. 

5. Use analogies as a link between 
known and unknown. 

6. Use instructional aids. 

V. Performance, Practice, and Applica­
tion. 
A. Steps to follow. 

1. Start with the easy and work 
toward the difficult. 

2. Make performance realistic. 
S. Guide students' efforts. 
4. Get each student to participate. 
5. Relate performance to previous 

explanations and directions. 
6. Provide adequate practice but 

guard against blind "trial and 
error". 

7. Evaluate student progress. 
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VI. Motivation—Basic to All Learning. 
A . Reward—use and limitations. 
B. Immediate and long-range goals 

and their relative usefulness. 
C. Arousing interest. 

1. Use o f student's background. 
2. Use o f your own experience and 

background. 
8. Use of anecdotes and stories. 

D. Conditions detrimental to good mo­
tivation. 
1. Self-consciousness. 
2. Antagonism. 
3. Impatience. 
4. Worry. 
5. Physical discomfort. 
6. Boredom. 

VII . Teaching Methods and Techniques. 
A. Telling — sometimes called the 

"lecture" method. 
1. Does not permit student par­

ticipation. 
2. Can be combined with other 

methods to make it more effec­
tive. 

B. Discussions—techniques of. 
1. Develop cooperative spirit. 
2. Clarify problems. 
3. Encourage participation. 
4. Avoid dominating discussion. 
5. Summarize frequently. 

C. Demonstrations or showing, 
1. Must be combined with telling. 
2. Advantages. 

a. Makes explanations con­
crete. 

b . Aids student understanding. 
c. Saves learning time. 
d. Effective with large groups. 
e. Gives students over-all per­

spective. 
f. Appeals to several senses. 
g. Has dramatic appeal. 

D. Performing or Doing—Essential 
to the Learning Process. 
1. Techniques. 

a. Plan the performance. 
b. Prepare the student for 

performance. 
c. Guide the performance. 
d. Give individual attention. 
e. Evaluate the performance. 

f. Have the student evaluate 
the performance. 

g. Practice the performance. 
h. Supervised study—a form 

of performance. 
(1 ) Survey—student must 

get a picture of the pro­
blems. 

(2 ) Assign reading materi­
al. 

( 3 ) Student must practice 
self-questioning. 

(4 ) Recite. 
(5 ) Review — necessary to 

develop and firmly fix 
learning and improve 
weakness revealed by 
recitations. 

( 6 ) Critique — an analysis 
of performance. 

E. Test Administration Procedures— 
Preceding, During, and After Stu­
dent Participation. 
1. Preceding. 

a. Be on time. 
b. Check tests for errors. 
c. Give clear instructions. 
d. Create relaxed atmosphere. 

2. During. 
a. Avoid distractions. 
b . Limit student discussions. 
c. Be alert to student need for 

permissible assistance. 
3. After. 

a. Review. 
b. Permit constructive student 

criticism—written and oral. 
F. Evaluation—The measure of Suc­

cess of the Teaching Program. 
1. What to test. 

a. Understanding-
fa. Actual performance—abil­

ity to apply knowledge to 
realistic problems is the 
only positive assurances of 
mastery of subject. 

2. Characteristics of Good Eval­
uation Devices. 
a. Validity—does it measure 

what it is supposed to meas­
ure? 

b . Reliability—are the results 
consistent? 
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c. Objectivity—limit personal 
judgments. 

d. Differentiate — test must 
measure small but signifi­
cant differences in achieve­
ment. 

e. Comprehensive — provide 
adequate sampling. 

3. Types of tests. 
a. Multiple-choice. 
b. Matching. 
c. True-False. 
d. Completion. 
e. Essay. 

G. Instructional Aids — Choose the 
Aid that Fits the Learning Situa­
tion. 

1. Usual types of aids. 
a. Films, strips, slides. 
b. Training graphics — dia­

grams, charts, pictures, etc. 
c. The blackboard. 
d. Training devices — mock-

ups, schematics, operation­
al, sectionalized, and ex­
ploded. 

e. Training literature. 
f. Field trips. 

2. Caution in the use of instruc­
tional aids. 
a. Contribute little u n l e s s 

they develop student under­
standing. 

b. Don't expect them to do 
your teaching. 

VIII . Student-Instructor Relationship. 

A . Establish receptive, cooperative 
working relationship. 
1. Be natural, enthusiastic, and 

helpful. 
2. Realize you are dealing with 

men, not machines. 
3. Be a guide, not a driver. 
4. Treat students as adults—do 

not talk down to them. 
5. Be fair, firm, and friendly. 

B. Additional suggestions for estab­
lishing atmosphere conducive to 
learning. 
1. Show no partiality or favorit­

ism. 

2. Never try to bluff. 
3. Never harshly criticize in front 

of others. 
4. Acknowledge your own mis­

takes. 
6. Act decisively. 
6. Keep student headed toward his 

objective. 
7. Be interested in your pupils 

as individuals. 
8. Be courteous. 
9. Recognize and reward excel­

lence. 
10. Encourage class participation. 
11. Encourage initiative and self-

reliance. 

Section 2—Aeronautical Knowledge 

I. Preflight—Activities Relating to the 
Proposed Cross-Country Flight. 
During the preflight portion of the 
examination you will be required to 
perform most of the following activi­
ties which are directly related to the 
proposed cross-country flight: 
A. Lay out the proposed route on the 

aeronautical chart provided with 
the examination. 

1. Follow the instructions given 
in the examination and draw 
the course lines for the pro­
posed route. Time can be saved 
in locating turning points, des­
tination airports, and radio 
aids, by utilizing the geo­
graphic coordinates which are 
provided in the excerpts from 
the Airman's Guide. 

2. Determine the true courses 
with a protractor and measure 
distances, using the mileage 
scale at the bottom of the chart. 
For accurate measurement, use 
the center of the airport sym­
bols—not the edge. 

3. Study the area along your pro­
posed route and note the loca­
tions of the following: 
a. Prominent checkpoints. 
b. Radio aids to navigation 

( V O R , nondirectional radio 
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beacons, and L / M F range 
stations). Be certain to 
check this data against cur­
rent information in the Air­
man's Guide. 

c. High terrain (particular at­
tention should be made to 
note the elevations—heights 
above sea level—of the 
higher ridges and peaks 
along the routes that trav­
erse rough or mountainous 
country). 

d. Obstructions (note the ele­
vations of high obstruc­
tions enroute and in the 
vicinity o f destination land­
ing fields). 

e. Control areas, control zones, 
and airport traffic areas. 

f. Prohibited, restricted, cau­
tion, and warning areas. 

B. Check the weather. Consult your 
local Weather Bureau Airport Sta­
tion, or an F A A Flight Service Sta­
tion for flight weather briefings. 
Be able to read and interpret the 
following data: 

1. Surface weather map. (Iden­
tify fronts, air masses, and 
read station model data, using 
the key furnished in the ex­
amination.) 

2. Area forecasts. 

3. Terminal forecasts. 

4. Winds-aloft forecasts. 
5. SIGMETS (significant mete­

orological developments) and 
Advisories for Light Aircraft. 

6. Hourly Sequence Reports. 
C. Review data in two important 

flight planning publications—the 
Airman's Guide and the Flight In­
formation Manual. Be familiar 
with and able to use the informa­
tion contained in each of these pub­
lications. 

1. For example, you will normally 
refer to the Airman's Guide for 
information concerning— 

a. Communication frequencies 
(control towers—approach 
control, primary traffic con­
trol, ground control; Flight 
Service Stations; V H F / D F 
Stations). 

b. Navigation aid frequencies 
(VOR Stations, nondirec-
tional radio beacons, and L / 
MF Range Stations). 

c. NOTAMS (Notices to Air­
men) . 

d. Special Notices (lists of 
Military Climb Corridors 
and Oil Burner Routes, 
good operating practices, 
and other helpful informa­
tion) . 

e. Airport data (location, run­
way information, availabil­
ity of fuel and service, avail­
ability of UNICOM and 
weather reporting facilities, 
etc.) . 

2. Review pertinent information 
in the Flight Information Man­
ual. Some of the many subjects 
contained in this publication 
include: 
a. ATC Visual Flight Rule 

procedures. 
b. Airport Traffic Control pro­

cedures. 
c. Light Gun Signals. 
d. Radio - telephone phraseol­

ogy and techniques. 
e. Complete list of VOR re­

ceiver checkpoints. 
f. V H F / D F Direction-finding 

data and procedures. 
g. U.S. Aircraft Emergency 

procedures, search and res­
cue procedures, emergency 
SCATER rules (Security 
Control of Air Traffic and 
Electro-Magnet ic Radia­
t ions) . 

h. U.S. Weather Bureau tele­
phone numbers. 

i. F A A Flight Standards Dis­
trict Offices' telephone num­
bers. 



D. Check your aircraft equipment and 
records, and your personal qualifi­
cations to see that regulations have 
been met. 
1. Check to see that your air­

craft— 
a. Has the required documents 

aboard. 
b. Has had the necessary in­

spections within the re­
quired time. 

c. Is properly equipped for 
flight (including operations 
at night and operations in 
and out of airports on which 
United States Government-
operated control towers are 
located). 

2. Check your pilot qualifications 
to ascertain that— 
a. You have the proper pilot 

and medical certificates. 
b. You have complied with re­

cency of experience require­
ments for carrying passen­
gers (day and night) . 

E. Select your cruising altitudes, tak­
ing into consideration— 
1. Regulations with regard to the 

hemispherical rule (semi-circu­
lar rule). 

2. Enroute terrain and obstruc­
tion elevations. 

3. V F R cloud separation require­
ments. 

4. Winds aloft. 
5. Restricted areas such as Mili­

tary Climb Corridors. (For ad­
ditional information concerning 
ing prohibited, restricted, cau­
tion, and warning areas, see 
reverse side of your chart.) 

F. Review your Airplane Flight Man­
ual and Owner's Handbook. 
1. Understand the difference be­

tween normal and utility cate­
gory. 

2. Consult the weight and balance 
data and determine that the air­
craft is properly loaded. Know 
how to compute empty weight, 

useful load, gross weight, and 
moments. 

3. Check on the grade and quan­
tity of fuel and oil required. 

4. Review flight load factor limi­
tations and airspeed limita­
tions. 

5. Check your performance charts 
as required for— 
a. Takeoff data (Airplane 

Flight Manual or Owner's 
Handbook charts or Koch 
Chart) . 

b. Climb data. 
c. Landing distance data. 
d. Cruise performance data 

(cruise power settings, ap­
proximate true airspeeds, 
fuel consumption rate). 

e. Airspeed calibration table. 
f. Stall speed vs. angle of bank 

table. 
G. Compute navigation data for the 

flight based on selected cruising al­
titudes, cruise performance data 
from the Airplane Flight Manual 
or Owner's Handbook, and the ap­
propriate winds aloft. 
1. Convert the forecast winds 

aloft which are given in knots 
to miles per hour (also convert, 
when required, temperatures 
given in Centigrade to Fahren­
heit or vice versa). Interpo­
late for winds (and tempera­
tures) at intermediate alti­
tudes. 

2. Compute true headings and 
convert to magnetic headings 
by applying the appropriate 
magnetic variation corrections. 
Convert magnetic headings to 
compass headings by applying 
correction for deviation. 

3. Compute estimated ground-
speeds and estimated times en-
route. 

4. Compute estimated fuel re­
quired for flight based on esti­
mated times enroute and the 
aircraft cruise performance 
charts. 
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5. Compute normal range and 
maximum range based on 
Cruise Performance Charts. 
Compute range with reserve al­
lowance. 

6. Make a thorough visual inspec­
tion. During this inspection, 
drain a generous amount o f 
fuel from your fuel supply 
(fuel strainer and wing tank 
sump drains), and inspect for 
evidence of water contamina­
tion. If ice, snow, or frost is 
on the aircraft, remove com­
pletely. 

H. Follow the recommended proce­
dures in filing your V F R flight 
plan. Understand how to use 
Flight Following Service. 

N O T E : Except ivr knowledge and interpretation 
of instruments in relation to attitude control of the 
airplane, the Basic and Advanced Ground Instructor 
Written Examinations will deal only with flight 
under V F R conditions. 

II. Preflight—Basic Aeronautical Knowl­
edge Indirectly Related to the Pro­
posed Cross-Country Flight. 
During the preflight portion of the 
examination, you will be questioned on 
additional aeronautical subjects. Some 
of these subjects may not directly re­
late to the proposed cross-country 
flight, but they are germane to the 
various airman certificates and rat­
ings. These subject areas include: 
A. Weather. As a ground instructor, 

you should demonstrate a broad 
understanding of weather. You 
should be familiar with— 

1. Basic concepts of the earth's 
atmosphere and the composi­
tion of air. 

2. Types of clouds and associated 
weather phenomena. 

S. General circulation patterns 
(winds) . 

4. Air masses. 
5. Low and high pressure cen­

ters. 
6. Frontal weather ( w e a t h e r 

conditions generally associated 
with cold fronts, warm fronts, 

occluded fronts, e tc . ) . 
7. Thunderstorms. 
8. Ice and turbulence. 
9. Fog and other visibility ob­

scurations. 
10. Meteorological t e r m i n o l o g y 

(definitions). 
B. Navigation. You should under­

stand the following: 
1. The earth and its coordinates 

of latitude and longitude. 
2. Chart projections used for air 

navigation (with emphasis on 
the properties of the Lambert 
Conformal Conic Projection). 

3. Map reading. 
4. Dead reckoning. 

a. W i n d t r i a n g l e ( v e c t o r ) 
problems. 
(1 ) Determine true course 

and groundspeed. 
(2 ) Determine true head­

ing and groundspeed. 
(3) Determine wind direc­

tion and velocity. 
( 4 ) Determine true head­

ing and true airspeed. 
(5 ) Off-course corrections. 

b. True course to compass 
heading. 

c. Compass heading to true 
course. 
(1) Application of wind, 

variation, and devia­
tion corrections. 

d. Speed — t i m e — distance 
problems. 

e. Knots—m.p.h, conversions. 
f. Nautical—statute conver­

sions for both speed and 
distance. 

g. Rates of climb and descent 
computations. 

h. Airspeed and altitude cor­
rections. 

i. C e n t i g r a d e — Fahrenheit 
conversions. 

j . Estimated time of arrival 
( E T A ) , estimated time en­
route ( E T E ) , and arrival 
scheduling. 
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k. Cruise control. 
1. Use of flight log <preflight 

and in-flight). 
5. Radio navigation as it pertains 

to V F R flight. (See item E.) 
6. Navigation terminology (defi­

nitions). 
7. The vital relationship between 

weather phenomena and prob­
lems of navigation. 

C. Aerodynamics and Principles of 
Flight. You should demonstrate 
a knowledge of— 
1. Forces acting on an aircraft. 
2. Principles of basic maneuvers. 
3. Aircraft performance and fac­

tors affecting p e r f o r m a n c e 
(with emphasis on the effect 
of density altitude on aircraft 
performance). 

4. Static and dynamic stability 
(longitudinal and lateral). 

5. V y and V» speeds. 
6. Terminology and definitions. 

D. Airframe and Powerplant. You 
should have a working knowledge 
of— 
1. Aircraft structures. 
2. Airframe components and con­

trol surfaces. 
3. Fuel and fuel systems. 
4. Oil and oil systems. 
5. Electrical system fundamen­

tals. 
6. Reciprocating engine principles 

and components. 
7. Carburetion and fuel injection. 
8. Ignition. 
9. Propellers. 

10. Engine instruments. 
11. Engine controls (throttle, pro­

peller, m i x t u r e , carburetor 
heat, cowl flaps, etc.) . 

12. Relationship between r.p.m. 
and manifold pressure. 

13. Brake mean effective pressure 
( B M E P ) , and its significance. 

E . Radio Equipment. You should 
understand the basic characteris­

tics, operations, frequency ranges, 
advantages, and limitations of— 
1. V H F Communications Equip­

ment. Understand the "line of 
sight" range of transmissions. 
Understand that an operative 
transmitter and receiver are 
all that are required to use 
V H F Direction Finding Serv­
ice and radar assistance from 
ground stations. (In some in­
stances, assistance may be 
available even when all radios 
are out if proper procedures 
are followed.) 

2. V O R Equipment. 
a. Understand principle of 

V O R operation. Be able to 
recognize a usable signal. 

b. Know the components of 
your V O R receiver and the 
importance of proper tun­
ing. 

c. Understand that a radial is 
a line of magnetic bearing 
extending from a V O R . 

d. Understand how to utilize 
receiver checkpoints to es­
tablish receiver accuracy. 

e. Be able to work a V O R 
orientation. U n d e r s t a n d 
how to determine your ap­
proximate position relative 
to the station by interpret­
ing the setting of the omni-
bearing selector, the posi­
tion of the L E F T - R I G H T 
needle, and the indication 
of the T O - F R O M indicator. 
Understand the importance 
of correct "sensing". 

f. Know and understand the 
procedures for V O R off-
course navigation and for 
solving time and distance 
problems. 

* 3. L / M F Range and A D F . 
a. By referring to your chart, 

be able to determine the 
magnetic direction of the 

• Applicable primarily to Ground Instructor-Advanced Examination. 
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four legs of low frequency 
ranges and the relative po­
sition of the " A " and " N " 
quadrants. 

b. Know how range legs are 
numbered, why a v e r a g e 
quadrant bisectors are used, 
and how they are obtained, 

c. Know the types of markers 
used with the L / M F range 
and their functions. 

d. Understand nondirectional 
beacons—their use, classi­
fication and range. 

e. Understand how to inter­
pret bearing information 
when using your A D F for 
tracking inbound and out­
bound and for track inter­
ception. 
( 1 ) Relative Bearings. 
( 2 ) Magnetic Bearings. 
(3) True Bearings. 

Flight Instruments. You should 
understand the basic principles of 
operation and characteristics of all 
flight instruments. 
1. Understand the basic similari­

ty between visual and instru­
ment flying with regard to 
control of aircraft attitude. 

2. Be able to interpret the pitch-
and-bank attitude of your air­
craft by reference to the flight 
instruments. 

3. Understand the bowl-type mag­
netic compass. 
a. Know the method of mak­

ing turns by referring to 
the magnetic compass to 
determine the lead point at 
which to begin rolling out. 

b. Understand the following 
errors of bowl magnetic 
compass: 
(1) Deviation. 
( 2 ) Oscillation error. 
( 3 ) Magnetic dip error. 

Dip error is responsi­
ble f o r : 
(a) Northerly turn er­

ror which is most 

p r o n o u n c e d on 
n o r t h e r l y and 
s o u t h e r l y head­
ings; and 

(b) Acceleration error 
which is most pro­
nounced on easter­
ly a n d westerly 
headings. 

4. Thoroughly understand the al­
timeter (sensitive altimeter ad­
justable for changes in baro­
metric pressure). 
a. Know the effect of non­

standard temperature and 
pressure on the indications 
of the altimeter. 

b. Understand how to apply 
altimeter settings to the al­
timeter setting window of 
the altimeter. 

c. Be able to interpret the in­
dications of the altimeter. 

d. Know how to determine 
pressure altitude. 

5. The Airspeed Indicator. Know 
the eight airspeed ranges and 
limitations that are reflected 
by the standard marking sys­
tem on the face of the airspeed 
indicator (white, green, and 
yellow arcs, and the red l ine). 
a. Flap operating range. 
b. Normal operating range. 
c. Caution range. 
d. Power-off stalling s p e e d 

with the wing flaps and the 
landing gear in the landing 
position ( V , 0 ) . 

e. Power-off stalling s p e e d 
"c lean"— wing flaps up 
and landing gear retracted 
( V » i ) , if equipped with a 
retractable landing gear. 

f. Maximum flap e x t e n d e d 
speed ( V f e ) . 

g. Maximum structural cruis­
ing speed ( V n o ) . 

h. Never-exceed speed ( V n f , ) . 
(See fig. 24 in appendix.) 



III. Prestarting Inspections. 
A. Exterior Visual Inspection. Un­

derstand the importance of— 
1. The use of a checklist in estab­

lishing good habit patterns. 
2. Allowing sufficient time for a 

thorough and complete walk-
around inspection as recom­
mended by the aircraft manu­
facturer. 

3. The emphasis placed on check­
ing for, and adequate drainage 
of possible fuel contamination. 

4. Checking the pitot tube and 
static pressure orifice. 

5. Ice, snow, and frost removal 
from the aircraft. 

IV. Starting, Taxiing, and Engine Runup. 
A. Understand the need for— 

1. Following a checklist based on 
manufacturer's recommenda­
tions. 

2. Familiarity with emergency 
procedures with regard to en­
gine or induction system fires. 

3. Ground control or tower con­
tacts where applicable for taxi 
clearance. 

4. Careful observance of the oil 
pressure/ temperature, and 
magneto checks; and where ap­
plicable, check on fuel pressure, 
cylinder h e a d temperature, 
r.p.m., manifold pressure, flaps, 
trim, and full control travel in 
the proper direction. 

5. Courtesy in control of propeller 
blast in taxiing and runup 
where proximity of other air­
craft, buildings, and personnel 
are involved. 

V. Takeoff. 
A. Use your checklist. 
B. Contact tower for takeoff clear­

ance but check traffic carefully 
yourself. You are still responsible 
for the safety o f your operation. 

C. Activate any VFR flight plan by 
reporting time off to appropriate 
facility. 

D. Be certain you clearly understand 
tower instructions, 

E. Follow tower instructions without 
deviation except when cleared to 
do so, or in an emergency. 

F. Check density altitude/perform­
ance. 

G. Use takeoff performance charts. 
(See figs. 13 and 14 in the appendix.) 

VI . In-Flight. 
A. Climb to your selected altitude and 

complete your level-off procedures. 
Take necessary precautions to en­
sure accuracy when making read­
ings from the bowl magnetic 
compass. Reset the gyro-driven 
heading indicator to the magnetic 
compass frequently. 

B. Comply with CAR 60, Air Traffic 
Rules, at all times. Maintain a 
constant vigilance for other traffic. 

C. Compute estimated true airspeeds 
and true altitudes. Be forever 
alert to density altitude, etc. 

D. Determine time between check­
points and compute groundspeed. 
Compute E T A over various check­
points and destination. Keep log 
of time over various points. 

E. Use good fuel management pro­
cedures. Keep close check on fuel 
consumption rate. Maintain proper 
fuel/air mixture setting appropri­
ate to cruising altitude through 
proper use of mixture control. 

F. If the winds-aloft forecast proves 
inaccurate, or if you drift off your 
flight-planned course, compute new 
headings and groundspeeds to des­
tination from your present posi­
tion. 

G. Make periodic VFR position re­
ports to Flight Service Stations. 
Give PIREPS (Pilot Reports) on 
unusual weather or erratic opera­
tion of radio navigation aids. Re­
quest weather information if 
necessary. 

H. Be able to follow L /MF Range 
Legs and VOR radials. 

I. Know how to tune in and identify 
a radio range or VOR station. 
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Understand how to utilize an air 
navigation radio aid, i.e., V O R 
radial, L / M F range leg, and A D F 
bearing. 

J. Have a working knowledge of the 
procedures for requesting radar 
vectors, D / F steers and associated 
enroute emergency navigation as­
sistance. 

K. Monitor appropriate stations for 
15 minutes after the hour (area) 
and 45 minutes after the hour (air­
way) weather broadcasts. Main­
tain a continuous listening watch 
for possible in-flight weather 
safety advisories (SIGMET or 
Advisory for Light Aircraf t ) , 

L. When operating in the vicinity of 
a large aircraft, be on the alert 
for wing-tip vortices (wakes o f 
extreme turbulence behind air­
craf t ) . Take recommended action 
if you inadvertently encounter 
wing-tip vortices, 

M. Avoid bad weather. Do not get 
trapped over an overcast. When 
necessary, use the 180° turn, but 
this device is reliable only when 
you have not waited too long to 
make the decision to turn. 

N, Avoid turbulent air if possible. If 
you encounter severe turbulence, 
slow the aircraft to at least the 
recommended maneuvering speed. 

0 . Keep a continuous watch of all en­
gine instruments. Be able to rec­
ognize symptoms of carburetor 
icing. Remember that, on aircraft 
equipped with constant speed pro­
pellers, the initial loss of power 
will be reflected by manifold pres­
sure, not by loss of r.p.m. due to 
action of propeller governor. 

P. When making in-flight power ad­
justments, sequence your throttle 
and propeller controls in the cor­
rect order. Remember BMEP tol­
erances. 

Q. Be prepared for in-flight emergen­
cies—equipment failure, loss of 
orientation, or unexpected weath­
er. Have alternate plans of action. 

R. If you cross a Military Climb Cor­
ridor, be sure to fly at an altitude 
appropriate to the s e g m e n t 
crossed. 

S. If you take off or land at an airport 
located within an airport traffic 
area, follow applicable Regula­
tions. 

T. Know the official sunset time for 
the area over which you are flying. 
Turn your navigational lights on at 
the required time. Be familiar 
with airport lighting, runway 
lighting, and taxiway lighting. 

U. Prior to starting your letdown, 
check to see that fuel selector is 
on the appropriate tank, and mix­
ture control is in proper position. 
Take necessary precautions to 
avoid possible carburetor icing 
during prolonged letdowns at re­
duced power settings. 

V. When approaching your destina­
tion, contact the tower for landing 
instructions. Be able to interpret 
instructions. (For example, if 
you are instructed to land on 
" R U N W A Y 22 RIGHT T R A F ­
FIC", you should understand you 
are to land on a runway with mag­
netic direction of 220°, using a 
right-hand traffic pattern.) 

W. Use standard practice when en­
tering traffic. Watch for light 
gun signals from the tower, in the 
air, or on the ground if your radio 
receiver b e c o m e s inoperative. 
Maintain a constant vigilance for 
other traffic. Be alert for seg­
mented marker system or flashing 
amber light as indications of non­
standard traffic, 

X . Run a complete prelanding check, 
using your checklist. 

Y. Understand the purpose and use 
of the Visual Approach Slope In­
dicator ( V A S I ) . 

Z . After landing, switch to the ap­
propriate ground control fre­
quency if applicable (after turn­
ing off the active runway), and 
exercise extreme caution while 
taxiing back to ramp. 



VII . Post-Flight Activities. 
A. Turn off all switches and secure 

the controls. 
B. Close your flight plan with the ap­

propriate facility if you have not 
done so. 

C. Refuel the aircraft in order to re­
duce condensation in the tanks and 
possible water contamination of 
the fuel. 

D. If applicable, arrange for hangar 

space or tie-downs. 
£ . Understand procedures for notifi­

cation and reporting of aircraft 
accidents and overdue aircraft as 
specified in CAB Safety Investiga­
tion Regulation Part 320. 

F. Record your flight time. (Not 
mandatory except to verify recent 
experience or to substantiate claim 
to experience necessary for grade 
of certificate or rating sought.) 
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THE SAMPLE EXAMINATION 
The following test items are included for 

one purpose—to familiarize you with the 
type of questions you may expect to find on 
F A A examinations. Keep in mind that these 
few sample items do not include all of the 
topics on which you will be tested in the F A A 
examination. For this reason you should 
concentrate on the section entitled "Study 
Outline for the Ground Instructor Written 
Examination." A KNOWLEDGE OF A L L 
THE TOPICS MENTIONED IN THIS OUT­
LINE—NOT JUST T H E M A S T E R Y OF 
THE SAMPLE TEST ITEMS—SHOULD 
BE USED AS THE CRITERION FOR DE­
TERMINING T H A T YOU A R E PROP­
ERLY P R E P A R E D TO T A K E THE F A A 
WRITTEN EXAMINATION. 

The appendix of this booklet contains the 
supplementary materials which will be re­
quired from time to time during the sample 
examination. These materials include 
weather information, aircraft description 
and performance data, the flight planning 
data (excerpted information from the Air­
man's Guide), diagrams, charts, and illustra­
tions. 

This examination is divided into two sec­
tions. The first section tests for basic knowl­
edge in Fundamentals of Instructing. It is 
necessary that an applicant for a Ground In­
structor certificate pass a written examina­
tion dealing with the conditions, techniques, 
and principles which control the learning 
process. This examination is separate from, 

and in addition to, the written examination 
on subjects which pertain to the rating he 
seeks (Basic, Advanced or Instrument). The 
applicant may, if he chooses to do so, take this 
written examination on the same day that he 
takes the examination on the subjects cov­
ered by the rating sought. However, he may 
take it on another date before taking the 
written examination on subjects pertaining 
to the rating sought. Regardless o f his 
choice as to when he takes this examination, 
both sections must be passed by an applicant. 
It is not necessary, however, to take the ex­
amination on Fundamentals of Instructing 
for each additional rating sought. For ex­
ample, if an applicant for the Basic Ground 
Instructor rating passes both the section on 
Fundamentals of Instructing and the section 
pertaining to Navigation, Meteorology, Civil/ 
Federal Aviation Regulations, Aircraft and 
Engines, it is not necessary for him to again 
pass the section on Fundamentals of Instruct­
ing to obtain either the Advanced Ground 
Instructor rating or the Instrument Ground 
Instructor rating. He only needs to pass an 
examination on the subject matter pertaining 
to the rating he seeks. 

The second section of the sample examina­
tion is based on an operational realistic 
cross-country flight where general knowledge 
must be applied to practical situations. An­
swers and explanations to the questions which 
follow may be found on page 31 through 
page 36. 
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SAMPLE EXAMINATION 
Section I— 

Fundamentals of Instructing 

t. Test reliability refers to the 
1 characteristic of a test which in­

dicates consistent results for a test 
over a period of time. 

2 measure of temporary variations in­
fluenced by chance errors, 

3——accuracy with which an examina­
tion identifies the superior students. 

4 exactness with which a test meas­
ures what it is supposed to measure. 

2. If an instructor wishes to do an effective 
job of teaching, the most important re­
quirement is that he master 
1 only teaching methods. 
2 only his subject matter. 
3 both teaching methods and subject 

matter. 
4 a good speaking voice, posture, and 

public speaking ability. 
3. One of the most significant sources o f in­

formation for an instructor with regard 
to the need to develop new and better 
ways of improving his teaching effective­
ness lies in 
1 noting whether a comparison be­

tween his methods and those used 
by successful teachers is favorable 
o r unfavorable. 

2 the observations and suggestions 
made by supervisors and other in­
structors. 

3 the observation and evaluation of 
the difficulties which his students 
are having. 

4 listening to student's suggestions. 
4. Good instruction techniques involve many 

important elements. Select the answer 
which includes only those items impor­
tant to good instruction. 

A. Evaluate the student and recog­
nize his difficulties as an indi-
dual. 

B. Instruct each class in exactly 
the same manner so as to assure 
a constant level o f student pro­
ficiency. 

C. Set specific goals. 
D. Avoid setting standards of per­

formance lest failure to meet 
them prevents progress. 

E. Acquaint the student with his 
progress only if he seems con­
cerned about the matter. 

F. Keep student informed of his 
progress. 

G. Allow the student to participate 
in the class session and demon­
strate his ability, but anticipate 
mistakes, and if possible correct 
them before they occur. 

H. Use a teaching sequence that 
"makes s e n s e " from the 
learner's point of view. 

I. Improve motivation through use 
of negative incentives. 

J. Use oral questions in the class­
room to evaluate progress and 
level of learning. 

K, Use a lesson plan even if it is 
inadequate. 

L. Emphasize the lecture method 
of instruction. 

M. Limit classroom practice as 
much as possible since it con­
sumes too much time. 

1 A, C, F, H, J, K. 
2 B, D, E, G, I, L, M. 
3 A, D, E, H, L. 
4 C, F, G, H, K. 

5. True comprehension and understanding 
of a subject is the very essence of any 
learning. The best way to determine if 
a student really understands a subject is 
to 
1 accept a high grade average as evi­

dence of such understanding. 
2 give examinations which require 

high levels of retention in order to 
make a good grade. 
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S ascertain that the student can ac­
tually apply his knowledge to all the 
problems covered in the classroom 
program. 

4 test the student's ability to apply 
his knowledge toward solving new 
and difficult situations. 

Section 2—Aeronautical Knowledge 
This part of the examination is based on a 

flight from Gallup, New Mexico, to Holbrook, 
Arizona, to Flagstaff, Arizona, and to Wil­
liams, Arizona. 

Although this is a hypothetical cross-coun­
try, the weather data is authentic. The air­
plane you are assumed to be flying is a late 
model, 4-place, single-engine airplane. It is 
equipped with retractable, tricycle landing 
gear and a constant speed propeller. It is 
typical of several models currently being pro­
duced by various manufacturers. This air­
plane is designated as D A E D A L I A N D A R T 
2468-W. It is to be flown in accordance with 
FAA-approved Airplane Flight Manuals and 
placards that appear in the airplane. 

PROPOSED CROSS-COUNTRY 
FLIGHT DATA 

You are a professional pilot employed by 
an engineering corporation whose home of­
fice is in Gallup, New Mexico. You are 
scheduled for a flight originating in Gallup, 
New Mexico, and terminating in Williams, 
Arizona, with intermediate stops at Holbrook, 
Arizona, and Flagstaff, Arizona. 

You will carry three corporation executives 
who are conducting a business survey. You 
have established your tentative route on 
W A C Chart 405 as fol lows: 

LEG I 
McKinley County Airport, Gallup, New Mex­
ico, to Holbrook Municipal Airport, Hol­
brook, Arizona, via direct route. 

LEG II 
Holbrook Municipal Airport, Holbrook, Ari­
zona, to Flagstaff Municipal Airport, Flag­
staff, Arizona, via direct route to Winslow, 
Arizona, V O R T A C ; thence direct route to 
Flagstaff Airport. 

LEG III 
Flagstaff Municipal Airport, Flagstaff, Ari­
zona, to Williams Municipal Airport, Wil­
liams, Arizona via direct route. 

The places named can be located by refer­
ring to the excerpts from the Directory of 
Airports and Seaplane Bases supplement to 
the Airman's Guide in figures 16a and 16b of 
the appendix. 

Your preflight activities include: 
1. Any necessary review of the Airplane 

Flight Manual, Operation Placards, and 
Owner's Handbook, with particular em­
phasis on operating speeds, power and mix­
ture settings, weight and balance considera­
tions, and emergency procedures. 

2. A study of pertinent information in 
the Airman's Guide and Flight Information 
Manual. 

3. A review of your map with emphasis 
on the relationship between your route and 
airway structure, terrain and obstruction ele­
vations, and all airport facilities available en­
route in event of emergency. 

4. A review of radio checkpoints and fa­
cilities. 

5. Thorough check of all available weather 
information. 

6. Filing a flight plan. 
7. Preflight check of the airplane. 

1. Federal Aviation Regulations require 
careful preflight planning 

1 only on flights that are conducted 
off-airways. 

2 on all cross-country flights. 
3 only on flights for hire. 
4 only on flights which carry pas­

sengers. 

2. According to the 0700 Hourly Sequence 
Report (see fig. 5 in the appendix), 

1 P H X reports a ceiling of 12,000 
feet. 

2 PRC reports a pressure of 906.4 
millibars. 

3 TUS reports an altimeter setting 
of 39.83 inches. 

4 GNT reports calm surface winds. 
3. The 0800 Hourly Sequence Report at 

Phoenix, Arizona, (see fig. 5 ) indicates that 
1 the ceiling is 10,000 feet. 
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2 the ceiling is 1,200 feet. 
8 the ceiling is 12,000 feet. 
4 there is no reported ceiling at 

Phoenix. 
4. You plan to depart at 0830 MST and a 

study of all the Hourly Sequence Reports in 
figure 5 permits you to conclude that 

1 you have no weather problem with 
regard to the flight. 

2 you can anticipate frontal activity 
between 0700 MST and 0800 MST. 

8 ceilings will decrease along the 
route. 

4 you are unable to ascertain what 
the weather is likely to do in the 
next few hours. 

5. A study of all the weather information 
available to you before you start the flight 
(see figs. 3, 4, and 5 of the appendix) will 
allow you to deduce that 

1 it is not possible to estimate what 
the weather is likely to do in the 
next few hours. 

2 turbulence and surface winds are 
likely to be your principal enroute 
weather problems. 

3 scattered thunderstorms will prob­
ably occur along your route before 
1200 MST. 

4 it would be best to fly as low as 
terrain and obstruction clearance 
will permit because of more favor­
able winds. 

6. Your World Aeronautical Chart 405 is 
based on the Lambert Conformal Conic Pro­
jection, a chart projection which is much 
used for aeronautical charts because 

1 scale errors are small, so for all 
practical purposes, scale may be 
considered constant over a single 
sheet. 

2 it affords a simple and satisfactory 
solution for all problems of navi­
gation, both rhumb line and great 
circle. 

3 its directions conform very closely 
to directions on the earth. 

4 all of the above are true. 
N O T E : See figure 19 in the appendix for a diagram 

of this projection. 
7. Pressure altitude and indicated altitude 

are approximately the same at 5,000 feet 

above the ground over Tucson, Arizona. In­
dicated airspeed is 170 m.p.h. If you use the 
TUS A W (Winds-Aloft Forecast) given in 
figure 4 of the appendix, you determine that 

1 TAS is approximately 197 m.p.h. 
2 T A S is approximately 183 m.p.h. 
3 T A S is approximately 190 m.p.h. 
4 there is not enough information 

available to find true airspeed. 
N O T E : Assume C A S (Calibrated Airspeed) to be 

identical to I A S . 

8. The statements listed below concerning 
the 1:00 a.m. EST surface weather map (see 
fig. 7 of appendix) may or may not be correct. 

A. Tropical maritime air is south and 
east of the front while polar mari­
time air lies northwest of the front. 

B. The front which extends eastward 
from Salt Lake City is an occluded 
front. 

C. The front which extends eastward 
from Salt Lake City is a stationary 
front. 

D. The isobar of lowest pressure that 
can be identified is the 1004.0-milli-
bar line. 

E. The isobaric pattern is such that the 
surface winds over the area pictured 
should be moderately strong (25 to 
30 knots) . 

F. The surface wind at Winslow, Ari­
zona, is from the north. 

G. The surface temperature is 67° F. 
and dewpoint is 29" F. at Winslow, 
Arizona. 

In selecting all the correct statements from 
the preceding, you would include items 

1 A, B, E, and G. 
2 A, C, D, and G. 
3 c, D, and G. 
4 B, E, and F. 

9. Your weight 165 lbs. 
Front seat passenger weight ....150 lbs. 
Rear seat passenger weight 365 lbs. 
Fuel Full 
Oil Full 
Baggage 150 lbs. 

Using the above information, together with 
data from the Aircraft Description in figure 
9, and the Repair and Alteration Form in 
figure 12 of the appendix, you are able to de-
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termine through use of the Loading Graph 
and Center of Gravity Envelope Graph (fig, 
11 of the appendix) that 

1 your gross weight and balance re­
quirements are both within limits. 

2 your weight is in excess of maxi­
mum gross limit and until it is 
within limits it would be a waste 
of time to attempt to evaluate the 
center of gravity condition. 

3 both weight and balance conditions 
are outside of established limits. 

4 it is not possible to determine if 
the weight and balance conditions 
are within limit on the basis of 
information supplied. 

10. If you were to drain 21 gallons o f fuel 
from your tanks, you will 

1 be within all placarded limitations. 
2 still exceed placarded baggage 

limitations. 
3 still exceed gross weight and bal­

ance limitations. 
4 still be unable to figure your 

weight and balance problems be­
cause there is not enough informa­
tion. 

Your flight is compartively short with two 
intermediate stops, so you decide to drain 21 
gallons of gas and readjust your load in order 
to provide for better aircraft performance 
as well as allow for other important consider­
ations. 

11. You plan to remain V F R at all times, 
and to avoid turbulence as much as possible, 
you plan to fly more than 3,000 feet above 
the ground enroute. Your enroute altitude 

1 would be indeterminable until you 
compute the magnetic heading. 

2 should be odd thousand plus BOO 
feet from Gallup, New Mexico, to 
Holbrook, Arizona. 

3 should be odd thousand plus 500 
feet. 

4 should be even thousand plus 500 
feet. 

12. Concerning Airport Traffic Area 
Rules as required by Federal Aviation Regu­
lations, which of the following statements 
apply? 

A. An Airport Traffic Area is defined 
as the space included within a 5-
statute-mile horizontal radius of 
the geographical center of an air­
port and extending up to (but not 
including) 2,000 feet above the sur­
face of the airport at which an op­
erative traffic control tower is 
located, 

B. Unless otherwise authorized, two-
way radio communications shall be 
maintained with the FAA-operated 
control tower while operating with­
in the Airport Traffic Area. 

C. Pilots operating under V F R condi­
tions with aircraft having adequate 
radio equipment shall maintain 
communications with the appropri­
ate Flight Service Station when 
within 5-statute miles of an un­
controlled airport on which an FSS 
is located (provided the aircraft is 
being operated to or from this air­
port and it is listed in the "Air 
Navigation Radio Aids" section of 
the Airman's Guide). 

D. The basic V F R minimums when op­
erating in an Airport Advisory 
Service Area is 6 miles visibility 
and 1,500-foot ceiling. 

E. Unless he receives subsequent in­
structions to the contrary, a pilot 
who has been authorized by the 
tower to taxi " T O " a designated 
runway may cross any runways 
that intersect o r cross his taxi 
route. 

1 A, B, C, E. 
2 A , B, C, D, E. 
3 B, C, E. 
4 A, B, C, E. 

13. Refer to the Airman's Guide data in 
figures 16, 16a, 16b, 16c, 16d, and 16e of the 
appendix, and determine which of the fol­
lowing statements are ACCURATE. 

A. The Holbrook Municipal Airport, 
Holbrook, Arizona, has only one 
runway. 

B. The longest runway at Holbrook 
Municipal Airport is between 4,070 
and 5,069 feet in length. 
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C. A Flight Service Station is located 
on the Prescott Municipal Airport, 
Prescott, Arizona. 

D. Neither the Holbrook nor the Flag­
staff Airport has UNICOM facili­
ties. 

E. Both the Holbrook and the Flag­
staff Airports have the proper fuel 
for your airplane. 

F. The usable length of Runway 3-21 
at the Flagstaff, Arizona, Municipal 
Airport is 7,000 feet. 

1 A, B, D, E. 
2 A, C, E. 
3 B, C, E, F. 
4 B, D. 

14. Of the airports where you intend to 
land along your route of flight, only the 
Winslow Municipal Airport, Winslow, Ari ­
zona, is within a control zone. If you were 
to land here, your basic V F R minimums 
would 

1 be the same as for the other air­
ports where you intend to land. 

2 require 5 miles visibility and a 
ceiling of 1,500 feet. 

3 require 3 miles visibility and a 
ceiling of 1,200 feet. 

4 require 3 miles visibility and a 
ceiling of at least 1,000 feet. 

LEG I 
15. If you were to select 10,500 feet MSL 

as your cruising altitude on the first leg of 
your flight, and at that indicated altitude 
found your pressure altitude to be 10,000 
feet, your approximate compass heading and 
true airspeed should be 

1 230° and 180 m.p.h. 
2 229° and 173 m.p.h. 
3 251° and 173 m.p.h. 
4 251° and 179 m.p.h. 

N O T E : Use an indicated airspeed of 150 m.p.h., out­
side air temperature of 10° C and the Winslow 
Winds Aloft Forecast (fig. 4 ) . You need not 
interpolate the winds. (See fig. 10 for compass cor­
rection card.) 

16. Assuming a gross weight of 2,900 lbs., 
together with a surface temperature of 78° 
F. and an estimated surface wind of 13 knots, 
your approximate takeoff distance to clear a 
50-foot obstacle at Gallup, New Mexico, is 

1 -1,955 feet. 
2 1,638 feet. 
3 1,817 feet. 
4 1,890 feet. 

N O T E : Refer to the performance charts (flg. 14 
of the appendix). 

17. After your takeoff from Gallup, New 
Mexico, at 0830 MST, you notice as you 
climb out on course that you are passing 
through 8,800 feet. Which of the altimeter 
illustrations in figure 20 of the appendix in­
dicates this altitude? 

1 A . 
2 B. 
3 C. 
4 D. 

18. Assume that you have 88 gallons of 
usable fuel remaining after you reach 10,500 
feet. Approximately how long can you fly 
with a power setting o f 2200 r.p.m. and 19 
inches of manifold pressure if you retain a 
30-minute fuel reserve? 

1 2 hours and 52 minutes. 
2 6 hours and 6 minutes. 
3 3 hours and 21 minutes. 
4 None of the above are correct. 

N O T E : Eefer to the 10,000-ft. Cruise Performance 
Chart in the appendix, figure 15 . 

* 19. While enroute to Holbrook, Arizona, 
you use A D F to tune in and properly identify 
the Winslow, Arizona, low frequency navi­
gation aid. The proper setting for the func­
tion switch when warming up and tuning the 
A D F is 

1 loop position. 
2 antenna position. 
3 compass position, 
4 aural null position. 

N O T E : See figure 2 1 for a picture of an ADF 
(radio compass). 

* 20. You are able to read the coded identi­
fier for the Winslow L / M F facility satisfac­
torily, but repeated trials prove that there 
are neither " A " nor " N " quadrant signals, 
nor on-course signals. After a careful check 
of your equipment, the map and the "Ai r 
Navigation Radio Aids" section of the Air­
man's Guide (figs. 16d and 16e of the appen­
dix) , you decide 

1 the L / M F ground facility is not 
functioning properly. 
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2 you have lost your sensing an­
tenna. 

3 your function switch was on the 
aural null position. 

4 the Winslow L / M F navigation aid 
is no longer an L /MF radio range 
station. 

LEG II 

21. If you select 10,500 feet as your cruis­
ing altitude on the flight from Holbrook, 
Arizona, to Flagstaff, Arizona, and use an 
estimated indicated airspeed o f 170 m.p.h., 
an outside ai rtemperature of + 1 5 ° C. and 
the Winslow Winds-Aloft Forecast (fig. 4 in 
the appendix), you compute your estimated 
average groundspeed for this leg to be ap­
proximately 

1 187 m.p.h. 
2 175 m.p.h. 
3 150 m.p.h. 
4 None of the above. 

NOTE: Y O U need not interpolate winds. Assume 
pressure altitude and indicated altitude to be the 
same. 

22. Assume that on this leg of the flight, 
conditions are favorable for carburetor icing. 
To properly cope with this condition, you 
should know that 

A. in your airplane, the first evidence 
of carburetor icing would be a de­
crease In r.p.m., followed by engine 
roughness. 

B. the first indication of carburetor 
icing is engine roughness, followed 
by loss of engine r.p.m. 

C. in your airplane the first evidence 
of carburetor icing would most 
likely be a decrease in manifold 
pressure. 

D. it is best to use carburetor heat as 
a preventive measure rather than 
as a measure to cure the icing con­
dition. 

E. it is best to wait until there is some 
evidence of carburetor icing before 
application of carburetor heat since 
application of heat when no ice is 
present will result in a lean mixture 
and possible detonation. 

In selecting correct statements from the 
above list, you would include items 

1 A and D. 
2 B and E. 
3 _ _ C and E. 
4 C and D. 

23. As you approach the Winslow, Arizona, 
VORTAC, you note that your course will 
cause you to cross the path of a four-engine 
jet. This crossing will be approximately 3 
miles behind and slightly below the jet. If 
you are familiar with hazards involving 
turbulence in the wake of large aircraft, you 
would select which of the following as cor­
rect statements? 

A. The main source of the disturbance 
or turbulence is the "jet wash" or 
"prop wash". 

B. The main source of the disturbance 
or turbulence is the vortex created 
by the wing tips. 

C. Large, heavy, slow flying aircraft 
produce the most violent turbulence 
or vortices. 

D. The violent, compact, tornado-like 
air masses associated with this 
phenomena can cause loss of air­
craft control or even structural 
failure. 

E. Under the circumstances described, 
you are too far from the jet to be 
affected by this invisible hazard. 

F. If you encounter this hazard in 
cruising flight, you should decrease 
speed as fast as possible, avoid 
"fighting the controls", and if pos­
sible change altitude. 

G. I f taking off or landing behind 
large aircraft, fly up-wind of their 
track, KEEP P L E N T Y OF DIS­
TANCE, and request delay from the 
tower on takeoffs and landings if in 
doubt about wake turbulence or 
spacing. 

H. Helicopters can create conditions of 
vortex turbulence similar to that 
produced by fixed-wing aircraft and 
you should stay above their flight 
path. 

1 B, C, D, F, G, and H. 
2 A, D, E, F, and G. 



8 A, C, D, E , and G. 
4 B, E, F, and H. 

24. If, for some reason, you were to lose 
your visual references while taking evasive 
action with regard to the jet, and a check of 
your instruments showed the readings pic­
tured in figure 22 in the appendix, which of 
the following statements are true? You are 
in a 

A. coordinated, descending turn to the 
right, and should first reduce power 
and bank to return to level flight. 

B. coordinated, descending turn to the 
right, and should first add power 
and increase back pressure to return 
to level flight. 

C. skidding, climbing turn to the left. 
D. nose-high attitude. 
E. nose-low attitude. 
F. 20° bank, approximately. 
G. standard rate turn. 
1 A , D, F, and G. 
2 B, E, F, and G. 
8 A, E, F, and G. 
4 C and D only. 

NOTE : Assume a 2-minute turn needle on the turn-
and-bank indicator. 

25. Assume that you now find yourself in 
a coordinated level turn with a 40* bank. 
Your present gross weight, when in straight 
and level flight, is 2,800 pounds. Referring 
to the illustrations in figure 23 in the ap­
pendix, which of the following statements 
are correct? 

A. In the situation depicted in illus­
tration A, your approximate effec­
tive gross weight is 8,860 pounds. 

B. Your rate of turn is the same for 
situation A, B, and C, but the radius 
of turn increases as the speed in­
creases. 

C. The radius of turn remains constant 
for situations A, B, and C, but the 
rate of turn will increase as the 
speed increases. 

D. The radius of turn is less, but the 
rate of turn is greater in situation 
A than in either B or C. 

E. The load factor increases as the 
speed increases. 

1 B and C. 
2 A, C, and D. 
3 A, B, and D. 
4 A and D. 

26. Soon after leveling off on-course, 
you encounter moderate turbulence and 
quickly you check your airspeed indicator 
which appears in figure 24 of the appendix. 
If you wished to remain at or below maximum 
structural cruising speed, you could not ex­
ceed 

1 252 m.p.h. 
2 10 m.p.h. less than red line speed. 
3 210 m.p.h. 
4 None of the above are correct. 

•27. In the vicinity of Winslow, Arizona, 
you decide to combine A D F navigation and 
pilotage. You tune in and identify the Wins­
low low frequency radio aid to navigation. 
You next place the A D F function switch on 
COMP. After the A D F needle holds a steady 
indication, you check your magnetic heading 
and the A D F readings. Their indications 
are shown in figure 25 in the appendix. This 
means you have a 

1 magnetic bearing of 45° to the 
station and that you are southwest 
of the station. 

2 relative bearing of 45°, but your 
bearing to the station cannot be de­
termined with the information 
supplied. 

3 magnetic bearing of 315° to the 
station, and that you are south­
east of the station. 

4 magnetic bearing of 45° to the 
station and that you are southeast 
of the station. 

N O T E : Assume a nonrotatable azimuth dial on 
the ADF. 

28. You are ready to land on Runway 21 
at Flagstaff, Arizona, Municipal Airport, 
after a total flying time of 1 hour and 5 min­
utes since leaving Gallup, New Mexico. Fuel 
consumption has been at the rate of 10 gal­
lons per hour. Surface wind is 20 knots 
from 210°, and surface temperature is 75° F. 
You will use 40° of flaps for the landing. 
Referring to the landing table in figure 14 
of the appendix, your landing distance for 
clearing a 50-foot obstacle is approximately 
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1 834 feet if the temperature were 
standard at your altitude. 

2 973 feet regardless of the tempera­
ture. 

3 1,390 feet. 
4 645 feet. 

N O T E : Interpolate weight to the closest 5 0 0 pounds, 
altitude to the closest 5 0 0 feet, and wind to the 
closest 6 m.p.h. Assume takeoff gross weight was 
2 , 9 0 0 pounds. 

LEG III 
29. It is 1700 MST before your clients are 

ready to take off for Williams, Arizona. A 
check of the latest area forecast, terminal 
forecast, and in-flight weather advisories in 
figures 3, 4, and 5 of the appendix indicates 
that there should be 

1 only scattered clouds at 8,000 feet 
above the ground, and turbulence 
should remain about the same as 
the evening progresses. 

2 increasing turbulence and decreas­
ing clouds as the evening pro­
gresses. 

3 no ceilings below 10,000 feet 
MSL, and turbulence should grad­
ually decrease. 

4 scattered clouds at 8,000 feet, 
broken clouds 12,000 — 15,000 
above ground, and gradually de­
creasing turbulence. 

SO. After departing Flagstaff, Arizona, 
you wish to "dog-leg" your direct route so 
as to stay away from the Restricted Area 
(R-2302) , 7 miles west of Flagstaff, and yet 
stay close to the highway and railroad to 
Williams. You tune in and identify the 
Winslow VORTAC with the omni bearing 

selector set on 270°. I f you did not know 
your position and used only your omni, which 
reads as illustrated in figure 26 in the ap­
pendix, you would know that you are 

1 on the 90° radial and flying toward 
the station. 

2 on the 270° radial and flying away 
from the station. 

3 unable to determine at the moment 
where you are going, but you are 
on the 270° radial. 

4 unable to determine anything 
about where you are, o r where you 
are going. 

31. Assume that in taxiing to the flight 
line at the Williams Municipal Airport, Wil­
liams, Arizona, your nosewheel collapses 
causing damage in excess of $100.00. I f you 
were unsure about accident reporting proce­
dures, you could find the necessary informa­
tion in 

1 Part 61, Federal Aviation Regula­
tions. 

2 Part 67, Federal Aviation Regula­
tions. 

3 Civil Aeronautics Manual 43. 
4 Civil Aeronautics Board, Safety 

Investigation Regulations Part 
320. 

32. Usually the first measure appropriate 
for control o f detonation on takeoff in an 
aircraft with constant speed propellers is 
the 

1 reduction of manifold pressure. 
2 reduction of r.p.m. 
3 adjustment o f mixture to a leaner 

setting. 
4 application of carburetor heat. 

•Indicates questions that are applicable primarily to the Ground Instructor—Advanced Examination. 
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ANSWERS AND EXPLANATIONS 
Section I. Fundamentals of Instructing 
1. (1 ) On page 104 of the Air Force Man­

ual, How to Instruct, the topic "Reliability" 
deals with this question. Alternate #2 is in­
correct because it refers only to one of the 
factors which affect reliability, not the com­
plete evaluation of reliability. Alternate #3 
has nothing to do with reliability of a test. 
Alternate #4 is the definition for validity. 

2. (3) On page 4 of the Air Force Manual, 
How to Instruct, the paragraph on specializa­
tion answers this question. Alternates #1 
and #2 are not complete. Alternate #4, while 
useful, is not as essential to success in teach­
ing as item #3. 

3. (3) This is covered in the first sentence 
on page 50 of the Air Force Manual, How to 
Instruct. All of the other responses are 
means of effecting improvement, not clues 
to determining the need for improvement. 

4. (1 ) The statements made in this ques­
tion cover a broad range of items; however, 
the correct response may be found in Techni­
cal Manual No. 105, Flight Instructor's Hand­
book, page 4, and in various sections of the 
Air Force Manual, How to Instruct. Re­
sponse #2 is incorrect because every item in­
cluded in it is incorrect. Response #3 is in­
correct because items D, E, and L are 
incorrect. Response #4 is incorrect because 
it includes item G. 

5. (4) All the alternate responses will test 
for rote memory on ability to deal with famil­
iar problems which, in themselves, will not 
effectively prove that the student understands 
what he knows. This question is discussed 
in the first paragraph on page 16 of the Air 
Force Manual, How to Instruct. 

Section 2. Aeronautical Knowledge 
1. (2 ) CAR 60.11, Preftight action states: 

"Before beginning a flight, the pilot in com­
mand of the aircraft shall familiarize himself 
with all the available information appropri­
ate to the intended operation. Preflight action 
for flights away from the vicinity o f an air­

port and all IFR flights, shall include a care­
ful study of available current weather reports 
and forecasts, taking into consideration fuel 
requirements, an alternate course of action if 
the flight cannot be completed as planned, 
and also any known traffic delays of which 
he has been advised by air traffic control." 
(CAR 60 is to be recodified as Federal Avia­
tion Regulation Part 91, and is scheduled to 
be issued in the near future.) 

2. (4) The 0700 Sequence Report for GNT 
shows the letter " C " in the space denoting 
surface wind which designates a calm wind 
condition. 

3. (4 ) The reported layer of thin broken 
clouds at 12,000 feet does not constitute a 
ceiling. (Reference p. 34, Flight Informa­
tion Manual and Part 1 of the new Federal 
Aviation Regulations.) 

4. (4 ) The study of hourly sequence re­
ports only will not furnish sufficient infor­
mation to make a route forecast of your own. 
(Reference p. 100, Pilot's Weather Hand­
book.) 

5. (2) The terminal forecasts call for sur­
face winds in this area to be 20 to 30 knots. 
The in-flight advisory calls for light to moder­
ate turbulence below 14,000 feet until at 
least 1900M. Area forecasts covering the 
period between 0600 MST and 1800 MST call 
for light to moderate turbulence with locally 
severe turbulenec in some areas. The 1245Z 
Pilot Report Summary supports the Terminal 
and Area Forecasts and In-Flight Advisory. 

6. ( 4 ) The first three statements are all 
true. (Reference p. 1-26, Practical Air 
Navigation.) 

7. (1 ) Using a pressure altitude of 7,630 
(5,000 feet plus ground elevation at T U S ) , 
and a forecast temperature of + 2 0 " C , (you 
must interpolate the temperature between 
5,000 feet and 10,000 feet) your computer 
should indicate approximately 197 m.p.h. 
T A S opposite a CAS of 170 m.p.h. Normally 
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the indicated airspeed should be corrected for 
instrumental and installation errors to cali­
brated airspeed. This can be done through 
the use of an airspeed correction table as 
shown in figure 30. Remember, calibrated 
airspeed (CAS) is the same as true indicated 
airspeed ( T I A S ) . 

8. (2) The air mass to the south and east 
of the front is composed of tropical maritime 
air as represented by the symbol " M T " lo­
cated in the Texas Panhandle. The air mass 
to the northwest of the front is composed of 
maritime polar air as represented by the 
symbol " M P " located in Northern California. 
(Reference p. 40, Pilot's Weather Hand­
book.) The portion of the front extending 
eastward from Salt Lake City is stationary 
as indicated by a combination of the warm 
front and cold front symbols and their place­
ment (opposing) on the frontal line. (Ref­
erence p. 92, Pilot's Weather Handbook.) 

Isobars are lines connecting points of 
equal pressure. The line curving into Nevada 
from Cedar, Utah, and back to the front at 
a point north of Salt Lake City, Utah, rep­
resents a pressure of 1004.0 millibars as in­
dicated by the figure "1004." (Reference p. 
92, Pilot's Weather Handbook.) 

The figure "67" at the 10 o'clock position 
and the figure "29" at the 8 o'clock position 
on the Winslow station model represent a 
temperature of 67° F. and a dewpoint of 29° 
F. respectively. (See the specimen station 
mode] in fig. 7.) 

9. (2) The empty weight, including un­
usable fuel, is 1839 lbs. (figs. 9,11a. and 1 2 ) . 
The empty weight moment is 65,900 pound-
inches (empty weight X empty C.G.) . 

LOADING PROBLEM 
Mom«ti iw 

Weight in Thousand 
Pounds Pound-

Airplane (empty) 1839 65.9 
Pilot and Front Seat 

Passenger 316 11.5 
Rear Seat Passengers 366 25.4 
Fuel (55 gal. @ 6 lbs. 

per gal., fig. 9) 330 15.8 
Oil (3 gal. @ 7.5 lbs. per 

gal., fig. 9) 22.5 - .4 
Baggage 150 14.1 

TOTAL " 3021 fT 132.3 

In this particular instance it is not pos­
sible to state with absolute certainty that the 
airplane is not within safe balance limits 
even though it exceeds weight limits. The 
moment of 132.3 does lie within the extended 
lines on the chart which delineate the for­
ward and rearward C.G. limits. In reality, 
the question becomes rather academic since 
you could not legally take off with a gross 
weight of 3021.5 pounds, regardless of the 
situation with regard to C.G. Your gross 
weight is 121.5 pounds in excess of the maxi­
mum allowable gross weight; therefore, you 
must reduce the load to 2900 pounds or less 
and recompute the center of gravity. (Ref­
erence figs. 11 and 11a and chapter I, page 7 
of Pilot Instruction Manual.) 

10. (2) The draining of 21 gallons (126 
lbs,) of fuel would reduce the gross weight 
below the maximum allowable, but the bag­
gage weight still would exceed maximum al­
lowable weight of 125 pounds in the bag­
gage compartment. (Reference fig. 9.) 

11. (4 ) When an aircraft is operated in 
level cruising flight at 3,000 feet or more 
above the surface, the cruising altitudes . . . 
shall be observed: 

(a) "Below 29,000 feet. At an altitude 
appropriate to the magnetic course 
being flown as follows: 

(1 ) "• • •" 

(2) "180° to 359° inclusive, at even 
thousands plus 500 (4,500; 
6,500; e tc . ) . " (Reference CAR 
60.32.) 

12. (1) Statements A, B, C, and E are 
correct. (Reference CAR 60.60, Definitions, 
for Statement A ; CAR 60.18, Operation on 
and in the vicinity of an airport, for State­
ments B, C, and E.) 

13. (3) Statements B, C, E, and F are ac­
curate. B and E can be verified by referring 
to the Directory of Airports excerpt (figs. 16 
and 1 6 a ) ; C can be verified by referring to 
the "Ai r Navigation Radio Aids" excerpt 
(figs. 16d and 1 6 e ) ; and F by referring to 
the NOTAMS excerpt (fig. 16c) . 

14. (4) Regulations pertaining to basic 
V F R minimums state that an aircraft shall 
not be flown within a control zone beneath the 
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ceiling if the ceiling is less than 1,000 feet. 
Neither shall any person operate an aircraft 
in flight within a control zone when the 
flight visibility is less than 3 miles. When 
ground visibility is less than 3 miles no per­
son shall take off o r land an aircraft, or 
enter the traffic pattern of an airport within 
a control zone. Study CAR 60.30. 

15. (1) Given Indicated Airspeed 
150 m.p.h. 

Given Pressure Altitude 
10,000 Feet 

Given Outside Ai r Temperature 
hl0° C. 

Computed True Airspeed 
180 m.p.h. 

Plotted True Course 
243° 

Figure 4—Wind 
230°/29 m.p.h. (25 
knots) 

Computed Wind Correction Angle 
2° 

Computed True Heading 
241° 

Chart Magnetic Variation 
-14° E. 

Computed Magnetic Heading 
227° 

Figure 10 (intermediate) 
compass deviation 

+ 3 ° 
Computed Compass Heading 

230° 

16. (2) The elevation of McKinley County 
Airport at Gallup, New Mexico, is 6,467 feet. 
Referring to the takeoff data chart in figure 
14, you will note that interpolation between 
the 5,000-foot and 7,500-foot column will be 
necessary. Enter the chart at the 2900 lb. 
gross weight block and read across (right) 
on the 15 m.p.h. (13 knots) line to : 

5,000 ft.—1,200' to clear 50' obstacle 
7,500 ft—1,580' to clear 50' obstacle 
Difference—380' 
Interpolate for 6,467 feet—59% of 38C 

plus 1,200 feet (in actual practice 60% 
would probably be more desirable) 

6,467 feet—1,424' to clear 5C obstacle 
(with standard temperature) 

Interpolated standard temperature for 
6,467 feet is + 3 6 ° F. Current tempera­

ture of + 7 3 ° F. will necessitate increas­
ing the takeoff distance by 15% (current 
temperature is 37° higher than stand­
ard) . 

Final Computed Takeoff Distance at Gallup 
is 1,638 feet. 

17. (2) The altitudes indicated by the 
four altimeters are as follows: 

A. 880 feet. 
B. 8,800 feet. 
C. 18,800 feet. 
D. 7,880 feet. 

18. (1) Figure 15 in the appendix shows 
a fuel consumption of 9.8 gal./hr. at 10,000 
feet with a power setting of 2200 r.p.m. and 
19 inches of manifold pressure. Subtracting 
the 30-minute fuel reserve from the total of 
33 gallons leaves 28.1 gallons of fuel (33 gal­
lons—4.9 gallons). Burning 28.1 gallons of 
fuel at the rate of 9.8 gallons per hour would 
permit 2 hours 52 minutes of flying. Study 
the charts until you understand their use. 

19. (2) Study chapter 7 of Pilots Radio 
Handbook. Part of this chapter deals with 
terminology associated with the radio com­
pass and deals specifically with tuning of the 
equipment. It is also discussed in chapter 18 
of the All-Weather Flight Manual. 

20. (4) A careful check of the excerpt 
from the "Ai r Navigation Radio Aids" sec­
tion of the Airman's Guide (figure 16e) 
shows that the Winslow low frequency facil­
ity is an SABH class radio. Using figure 
16d, we find that this means that it is a L / F 
nondirectional radio beacon. It is o f medium 
power with continuous automatic transcribed 
broadcast service and simultaneous homing 
signal and voice capability. The W A C Chart 
is not current in the information it provides 
with regard to this radio navigation aid. 
This illustrates one of the reasons why some 
of the information which appears on charts 
must be cross-checked against appropriate 
supplemental sources of information. Use 
the Airman's Guide and Flight Information 
Manual in planning and conducting flights. 
Study chapter 1 of the Pilots Radio Hand­
book, chapter 4 of Rules of Flight, FAA, and 
chapter 4 of Practical Air Navigation. Note 
in particular the last paragraph on page 58. 
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21. (1 ) You must first correct indicated 
airspeed to true airspeed. An indicated air­
speed o f 170 m.p.h. at 10,500 feet and + 1 5 ° 
C. results in a true airspeed of 207 m.p.h. 
To compute the average groundspeed you 
could either use an average true course 
and apply the wind to this or apply the wind 
to each segment of the leg and average the 
resulting groundspeeds. It should be noted 
that technically this procedure is not ab­
solutely accurate since it is 10 miles more 
from the INW to Flagstaff than from Hol­
brook Airport to INW VORTAC. However, 
the difference in groundspeeds over the two 
segments is negligible; therefore, the time 
difference would be slight. The I N W winds 
aloft forecast shows the wind at 10,000 feet 
is from 230° true, at approximately 29 m.p.h. 
Whether you apply this wind to an average 
true course of 279° or to the exact true 
course for each segment and average the re­
sulting groundspeeds, the answer is the same 
—187 m.p.h. 

22. (4 ) In aircraft with constant speed 
propellers, loss of power is first reflected in 
the manifold pressure reading since the pro­
peller governor will maintain the r.p.m. set­
ting made with the propeller control. En­
gine roughness generally does not develop 
to a noticeable degree until icing has pro­
gressed beyond the point where it could have 
been recognized by loss of manifold pressure. 
It is far easier and safer to prevent the for­
mation of carburetor ice than to remove it 
after it has formed. Study page 21 of Facts 
of Flight, and pages 231 and 269 of the Air­
craft Powerplant Handbook. 

23. (1 ) This problem is covered in detail 
in Exam-O-Gram No. 3 and Aviation Safety 
Release No. 460 (information available at 
General Aviation District Offices or through 
the FAA, Washington, D.C. 20553). You 
should study both of these publications care­
fully. 

24. ( 3 ) The quality o f a turn (slipping, 
skidding, coordinated) is indicated by the 
position of the ball in the turn-and-bank in­
dicator. If the ball is in the center between 
the two reference markers, the turn is co­
ordinated. The aircraft is in a nose-low at­
titude since the attitude indicator (artificial 
horizon) shows the nose below the horizon 

and the other instruments show a descent. 
Even if the attitude indicator were 'malfunc­
tioning, it is scarcely possible to be in other 
than a nose-low attitude in your airplane 
with the airspeed, vertical speed, and altim­
eter indicating as illustrated. The attitude 
indicator shows a 20° bank to the right 
(each of the small graduations on the scale 
at the top of the instrument is for 1 0 ° ) . The 
turn needle also indicates a turn to the right 
at a standard rate. Reduce power, decrease 
bank, and then apply back pressure as nec­
essary to recover when the nose is low and 
the airspeed is increasing. This is much 
safer than adding back pressure first which 
might well increase the load factor beyond 
safe limits. Study chapter 8 in the All-
Weather Flight Manual and chapter 8 of Air 
Force Manual 51-37, Nov. 16, 1960. 

26. (4 ) The load factor for a 40° bank is 
determined by using the graph in figure 30. 
This graph gives a load factor of approxi­
mately 1.2 for a 4 0 e bank. Multiplying 2800 
by 1.2 results in an effective gross weight of 
3,360 lbs. In order to maintain a given rate 
of turn, the angle of bank must be varied 
with the TAS. If, for example, you wish to 
hold a standard rate turn of 3° per second 
at a true airspeed of 100 m.p.h., your angle 
of bank will be 13.5°. The bank required to 
produce this same rate of turn at 200 m.p.h. 
T A S is nearly double the bank required at 
100 m.p.h. It now becomes 25.6°; therefore, 
the rate of turn must decrease if the T A S in­
creases while the bank remains constant. It 
then follows that any given bank at slow 
speed provides a higher rate of turn and re­
sults in a smaller radius of turn than the 
same degree of bank at higher speeds. Study 
the last sentence of the first paragraph on 
page 3 -18 , and pages 6-11, 6-12, 6-13, and 
8-20 of the All-Weather Flight Manual. 

26. (3 ) Maximum structural speed ( V n „ ) 
is the maximum speed for normal operation. 
It is located at the juncture point of the 
lower limit of the yellow arc (caution), and 
the upper limit of the green arc (normal op­
erating range) on the face of the airspeed 
indicator. Study Exam-O-Gram No. 8 and 
Civil Aeronautics Manual 3, sections 3.664 
and 3.788. 
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27. (3 ) The magnetic bearing to the sta­
tion is the magnetic heading ± the relative 
bearing. 270°, the magnetic heading, plus 
46°, the relative bearing, is 315°, the mag­
netic bearing to the station. If the magnetic 
bearing to the station is 315°, then the mag­
netic bearing from the station is the recip­
rocal of this, or 135°. A magnetic bearing 
of 135° from the station places you south­
east of the station. Because of meridian con­
vergence and possible difference in variation 
values between the location o f the station 
and the location o f the aircraft, certain er­
rors are inherent to the use of radio bearings. 
Therefore, the serious student should study 
carefully chapters 11 and 14 of Practical Air 
Navigation (8th Edition), chapter 18 of the 
All-Weather Flight Manual and that portion 
of chapter 7 in the Pilots Radio Handbook 
which deal with operation o f the radio com­
pass ( A D F ) . 

28. (1) Flying for 1 hour 5 minutes burn­
ing fuel at the rate of 10 gallons per hour 
would mean a gross weight reduction of ap­
proximately 65 pounds. Interpolating weight 
to the closest 500 pounds would mean using a 
weight of 2,900 pounds for the following 
computation: 

(a) A 20-knot headwind equals 23 
m.p.h. 

(b ) 24 m.p.h. means a 40% reduction 
in landing distance. 

(c) Field elevation o f Flagstaff is 7,012 
feet; thus the closest 1,000-ft. value 
is 7,000 feet. 

(d) Interpolating on the chart, with a 
gross weight of 2,900 lbs. at 7,000 
feet and standard temperature, the 
landing distance to clear a 50' ob­
stacle is 1,S90 feet. 

(e ) A 40% reduction of 1,390 feet is 
556 feet. 

( f ) Subtracting 556 feet from 1,390 
feet equals 834 feet. 

( g ) This figure is valid only if the tem­
perature is standard at 7,000 feet. 

29. (3 ) The latest weather information in 
figures 3 and 4, pertaining to those items 
mentioned in the question are: 

*FA 1845Z 
•FT 2245Z 
*FL 2320Z 

Area forecasts report heights of cloud bases 
above mean sea level, not the ground, unless 
stated to the contrary. Cloud bases on ter­
minal forecasts are reported in feet above 
the ground. A check of the terminal and 
area forecasts reveals that in both instances 
clouds are forecast to be above 10,000 feet 
MSL. The 2320Z Advisory for Light Air­
craft indicates that the moderately turbulent 
conditions existing below 14,000 feet in 
northern New Mexico and Arizona should 
decrease to light turbulence by 1900 MST. 
Study page 106 of the Pilots' Weather Hand­
book. 

30. ( 3 ) With the information supplied, 
you cannot fix your location by use of omni 
alone, but under the circumstances given 
here you can only determine that you are on 
the 270° radial. At any given moment, omni 
alone tells you only where you are and not 
where you are going. Only by relating the 
course selector value and the TO-FROM in­
dication to the magnetic compass reading can 
you determine whether you are actually going 
TO the station or FROM the station on the 
selected radial or simply crossing that radial. 
Even after you have determined which radial 
you are on you can determine your position 
or "fix" along this radial only by use of 
geographical landmarks, or an accurate 
groundspeed estimate, or by a cross-bearing 
from another station. For a more detailed 
explanation of omni ( V O R ) and its use, 
study chapter 8 of the 1962 edition of the 
Pilots Radio Handbook, chapter 13 of the 
8th edition of Practical Air Navigation, and 
chapter 19 of the All-Weather Flight Manual. 

31. (4) Figure 18 gives an explanation of 
how to report an accident and refers to the 
Regulation which pertains to this require­
ment. 

32. (1 ) Horsepower is a function of both 
torque and r.p.m. That is, an engine can 
deliver the same brake horsepower (b.h.p.) 

• See figure 2 for meaning of code. 

35 



at different combinations o f crankshaft r.p.m. 
and crankshaft torque. The pilot, through 
adjustment of throttle and r.p.m., exercises 
control over these factors. One of the basic 
limitations placed on engine operation is the 
amount of pressure developed within a cyl­
inder as controlled by combination of torque 
and r.p.m. values. An increase in these 
values will increase pressure and pressure 
will increase power. It will also increase the 
loads imposed on the engine, and if they are 
not controlled or kept within limits, it can 
ultimately result in engine failure. Power is 
therefore limited by the pressures developed 
within the cylinders. The most convenient 
way of estimating cylinder pressure is 
through the index of Brake Mean Effective 
Pressure ( B M E P ) . 

The limits of operation within which the 
accepted degree of reliability can be obtained 
are known as engine ratings. Takeoff power 
generally approaches the limits of these rat­
ings for an engine. If detonation should oc­
cur on takeoff, the throttle should be retarded 
in order to reduce the cylinder pressure. A 
reduction of r.p.m. will cause an increase in 
BMEP, and only aggravate the condition. 
Adjustments of mixture may produce just 
the opposite of results desired if the cause 
of the detonation is improperly evaluated. 
Application of carbuertor heat with full 
power setting will tend to cause or increase 
detonation. 

Study chapter IV, Aircraft Powerplant 
Handbook, Technical Manual 107. Note par­
ticularly pages 29 through 86. 
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WEATHER INFORMATION 
ABQ—Albuquerque, New Mexico 
FMN—Farmington, New Mexico 
FLG—Flagstaff, Arizona 
GNT—Grants, New Mexico 
INW—Winslow, Arizona 
PHX—Phoenix, Arizona 
PRC—Prescott , Arizona 
SAF—San Francisco, California 
TUS —Tucson, Arizona 
ZUN—Zuni , New Mexico 

FIGURE 1. Decoding of station identifiers. 

WEATHER INFORMATION 
1. FTl—12-hr. Terminal Forecasts 
2. FT2—24-hr. Terminal Forecasts 
3. FA —Area Forecasts 
4. A W — W i n d s Aloft Forecasts 
5. FL —In-Flight Advisory 

a. SIGMET—Weather significant to safety of all aircraft. 
b. Advisories for light aircraft—Weather potentially 

hazardous to light, single, and multiengine aircraft. 
6. UA —Pilot Report Summary 
7. SA —Hourly Sequence Report 
8. WW—Severe Weather Forecasts 
9. AC —Severe Weather Outlooks 

FIGURE 2. Decoding of aviation weather forecasts and reports. 



WEATHER INFORMATION 
Albuquerque Area Forecast 

F A ABQ 111245Z 
06M-18M FRI (0600 MST—1800 MST F R I ) 
NRN ARIZ NRN N E W M E X 
CLDS A N D W X . MOSTLY CLR W I T H OCNL -f l ) A B V 180 MSL. SCTD CU DVLPG 
OVR MTNS BCMG 140-150© MSL DURG THE A F T N WITH A F E W HIGH L V L SHWRS 
OVR T H E MTNS. SFC W N D S W OF CONTDVD LCLY UP TO f 2 5 + B Y 1100M 
ICG. LGT ICGIC. FRZG L V L 135-145 
LGT TO MDT TURBC. M D T TURBC TO 150 DVLPG B Y L A T E MRNG W I T H LCL SVR 
TURBC V C N T Y HIER MTNS A N D N E A R SHWRS 
OTLK 18M FRI-06M SAT. NO RSTV W X 

F A A B Q 111845Z 
12M FRI-00M S A T (Noon Friday—Midnight Friday) 
NRN ARIZ NRN N E W M E X 
CLDS A N D W X . ERN PLAINS OF NRN N E W M E X 110-120®MSL CLRG A F T 2200M. 
NRN A R I Z A N D RMNDR NRN N E W M E X 1 3 0 0 M S L W I T H A B V 160(H)V©MSL B R F L Y 
120(0) MSL IN F E W SHWRS DURG E V E HRS. A F T 21M A B V 160{fl)VQ MSL 
ICG. NONE. FRZG L V L 120-135 MSL 
TURBC. MDT FOR LGT AC FT DCRG DURG E V E BCMG LGT A F T 20M 
OTLK 00M-12M SAT. CLR OR A B V 1 5 0 0 MSL DURG MRNG HRS. A F T 12M SCTD CU 
BASES 120 MSL B R F L Y BRKN OVR M T N S IN F E W SHWRS 

FIGURE 8. Albuquerque area forecasts. 
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Albuquerque Terminal Forecasts 

F T l 30 111045Z 
04M-16M FRI (0400 MST—1600 MST) 
I N W O - 1200M 900 / -2S 
PRC O - T<"12. 8 0 0 + 1 0 0 0 1 V 2 0 
FLG O - 7 0 0 + 1 0 0 0 T ' 2 0 

FMN O- 1200M 9 0 ® z-20 
ABQ O . 1300M 1 0 0 0 OCNLY ' 2 5 
F T l 30 112245Z 
16M FRI-04M SAT (1600 MST FRI—0400 MST S A T ) 
I N W 8 0 0 + 1 0 0 0 OCNLY - > / 2 5 + . 1 9 0 0 M + 1 0 0 0 

PRC S0CDC+120OP - " 2 0 + 3 0 . 1900M 0 + 1 5 0 ( 0 . 2200M+150-<[[) 
FLG 800C+120 (1J) | ' 2 0 + . 1900M C + 1 £ 0 ( I J ^ 2 5 + . 2200M+100-f lD 
FMN C80(fl)^20 OCNLY 7 0 ® BRF R W VCNTY. 2000M C+100CD 
ABQ 8 0 0 + 1 0 0 0 T ' 2 0 OCNLY C80(U)-> . " 2 6 + 3 0 . 1 9 0 0 M + 1 0 0 0 
NOTE: FMN (Farmington, New Mexico) is approximately 180 Statute Miles N. E. of 
Winslow, Arizona. 

Winds Aloft Forecasts ( A W ) 
0 3 M — 1 5 M {0300 MST—1500 MST) 

I N W 8 -2120 10-2325 15-2730 20-2740 
P H X 3 -1915 5-1920 10-2030 15-2040 20-2140 
TUS 5-2715/25 10-2830/15 16-2940/5 20-3040/-10 

Albuquerque In-Flight Weather Advisories 

FL A B Q 111345Z 
0646M—1045M FRI 
A D V Y FOR LGT A C F T NR 1 . NRN A R I Z A N D W OF CONTDVD IN N W N N E W M E X 
LGT TO L C L Y MDT TURBC BLO 80 MSL WITH STNG DOWNDRAFTS OVER LEE 
SLPS. 
FL ABQ 112320Z 
1620M-1900M FRI 
A D V Y FOR LGT A C F T NR 2. NRN ARIZ NRN NEW M E X M D T TURBC BLO 140 MSL 
DCRG BCMG LGT B Y 1900M 

FIGURE 4. Albuquerque forecasts and in-flight weather advisories. 
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Albuquerque Pilot Report Summaries 

ABQ U A 111245Z 
GNT—40 W GNT M D T TURBC 105 BN35, FLG A R E A LGT TURBC SFC TO 105 PA23. 
50 E PRC LGT MDT TURBC 105 PA24. ZUN—INW MDT TURBC 9600 C 310 
ABQ UA 111625Z 
ZUN V - 6 2 S A F MDT TURBC 120 C 182 
INW—PRC MDT OCNLY S V R TURBC 105 PA22 
Z U N - G N T MDT TURBC ICRG 9500 C 172 

Hourly Sequence Weather Reports 
07M 

SA33 111400Z 
PRC 1 4 0 - 0 2 0 + 064/60/82 | 10 /985 
FLG 1 2 0 - 0 1 5 + 055/55/18T12+18/993 
I N W 100060 045/55/26 |10/998 
ZUN 1 2 0 0 2 0 + 070 /55 /30^ tB/99B 
GNT 120-035 065/55/31 C/001 
P H X 900120-dD45 075/70/30->4 HK ALQDS 
TUS E150dp/<n)5O 060/75/35T10/983 

Hourly Sequence Reports 
08M 

SA33 111500Z 
PRC 180045 067 /68 /31^18 /991 
F L G 1 2 0 0 2 0 + 0 6 5 / 6 0 / 3 0 ^ | 1 6 / 9 9 3 
I N W 1 0 0 0 6 0 + 047/65 /31f l5 /989 
ZUN 100-dD25 065 /60 /33^10 /999 
GNT 1 2 0 0 / - 0 3 5 060/65/32T10+15/000 
P H X 1000120-dD36 082/75/38->5 HK ALQDS 
TUS E160(D)U©7O 075/75 /32^15/985 

FIGURE 6. Albuquerque pilot report summaries and hourly sequence reports. 
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KEY TO AVIATION WEATHER REPORTS 

SKY AND CEHINO 
tftj corn TJWAOL* m b> •aendlnj 
{-RDTF. rifwti prtcwHiif irntoti » M 
httctts IA bwrirvdJi d (**t itovt •UUaa. 

Slcy corer Symbol* ure: 
O'Clcar: L*ca than 0.1 iky cover. 
<0>$cattai**d: 0 1 » TTM THI* 9 * IKF W*T. 
(Jl-llroku: 6,4 t»0-l •*? cortr. 

—'Tfain (Whin PRRFIMJ U> ilu- ihmc IVAIIWII.) 
"3C<Pin l* i ObK»r*l ton: 0 1 to U » fAia t.O TKJ KITE** BY 

prKlpiUiiM or oMvurtWa to vUI«a (BUN *T mrbn). 
X aObit« rattan: 1.9 IT| ftlddfn by pKctptttiLoii or 

oboUnKtlc* ID T U M I (BTITI «i nrtaei) 

L«(MR •( MG%I «l LIFTR MTSFLFLM 

B L W IP.LEL OR 

(•H*-*M UI|H EF 

MFCEEL PORTRLITAMR 

A ' Kali L -DRISTU SP. FCW» PIL.** 
A p. Small Kill R -fiiln SW.SMWWLOW. 
E • 4lwi RW-RnoSJwrj T • ITMDTRHAIM 
|EIMS1MI Shdwtri 9 • Snow 2L»Fr**xtat DrUtJt 
IC * kt CrtUiU SG • BIMW Orikn* ZR> FritUr* ItaJn 

INTENSITIES arc Indlcited Uitii. 
VWRYUFT* — LiRht lew «lp>> Mo4#r*l» + HHfT 

VtSIBILITY 
RtpvMtd In SUluti UIICB and FrUtlom I V • VviipJa) 

WEATHER SYMBOLS 

OBSTRUCTION TO VI5PN SYMBOLS 
D -CHAT HOteu BD-BlcwlM 
r -ft* 1F-U9 RAT BN-Bto*taf *ad 
GF-Crowd F«c K-Smoto BS'BUr»T*i lw» 

WIND 
IN *- Z t S - * * 

•/ ME n / gW \NW 
*-S NUT f \ UE - . / w w 4 \ NKW 

Sp*»d la Knot* loUowi dtrrctlcn arrow. C lad teat M "C*IM' 

ALTIMETER SETTING 

TO* NFTRI 

COOED Ptt.EPS. 

IMUIW (loud tun wd/w h««. nip*tn«*lf 

RUNWAY VISUAL RANGE (BVR1 
RTK | | IQWU OKTJ TNA MIMM WUW TM MULL' 4f M 
RUNR LAUM Ita ITRII • la TM T**> UD IW NIWL RMF* I# 
BUDND* «| M HTHNRT ft* VIIM I** (*»•. 

DECODED REPORT 

T S -*™" " 

U. S. DEPARTMENT OF COMMERCE WEATHER BUREAU WASHINGTON 25, D. C. 

KEY TO AVIATION WEATHER FORECASTS. 
^ERMINAl FORECASTS contain infoimotion for »p«cilic oirporll on colling, 

cloud hoighli. cloud amounts, vitibilily, weather condition and surface wind. 
They are written in o form timilar lo the AVIATION WEATHER REPORT. 

tilUWO: Idinlillaa b r iht l . i i . . 
CLOUD HUOHTSi In HVR.TT,TT, AT LI.T g b o . . lh> Hoilor. 
ClOUD lATUt: Sraltd m at4«ndtng «fd*< af ht̂ s*)! 
VHHUNT In ilalult mlUi, bul omill.if if a V t r I miltt 
jUKFACt WIND: In Vnsti km smillid wb.n l „ , than 10 

CILO | C 

CI>«<«h 

Examplei of TERMINAL FORECASTS; 
»• ^ ^ I c . . . 

I I . IT^TI*.D»IT»M' 

AREA FORECASTS are 12-hour forecotttof cloud and weather condition!, 
cloud topi, IronU, Itlncj and turbulence lor an area the tile of teveral ttatet. 
A 12-hour OUTLOOK )• added. Hergrili of cloud topi, icing, and turbulence 
are above SEA LEVEL. 

SIGMET advitet airmen in Might of levere or extreme 
weather condition l potentially hoiordou! lo all. air trail. 

ADVISORIES FOR LIGHT AIRCRAFT advices airmen in 
flight of weather condition! of lets severity than SIGMET 
bul which may be hoiardousto light aircraft. Both types 
el advisories are broadcast by FAA on NAVAID voice 
channels. 

WINDS ALOFT FORECASTS provide a 12-hour forecast 
ol wind conditions at selected flight levels. Temperatures 
aloft are Included for selected stations. 

Examples of WINDS ALOFT FORECASTS: 

3-203ol S.o« n»I J20"O-JII«.>, 

PILOTS report in-flight weather to nearest FSS. 

U. S. DEPARTMENT OF COMMERCE * WEATHER BUREAU 
TLM. GOVERNMENT PFLTNTTTW OFRTCEI 11*1 0 - MHII 

WASHINGTON 25, D. C. 

FIGURE. 6. Key to aviation weather reports and forecasts. 
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FIGURE 7. Surface weather map excerpt—1:00 a.m. EST. 
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Standard time zone Letter 
designator 

Meridian 
(degrees) 

To convert 
to GMT, 

add 
(hours)— 

60 4 

E 75 5 

C 90 6 

M 105 7 

P 120 CO
 

y 135 9 

A 150 10 

B 165 11 

FIGURE 8. Meridians of standard time zones an d conversion to Greenwich (Z) time. 



AIRCRAFT DESCRIPTION 
PLACARDS IN THE AIRPLANE 

T H I S A I R P L A N E MUST BE O P E R A T E D AS A NORMAL CATE­
G O R Y A I R P L A N E . NO A C R O B A T I C MANEUVERS (INCLUDING 
SPINS) A P P R O V E D 
IDENTIFICATION : N £k68U, 
MAXIMUM GEAR OPERATING SPEED: 135 mph, CAS. 
MANEUVERING SPEED: 130 mph, CAS. 
MAXIMUM ALLOWABLE WEIGHT IN BAGGAGE COMPART¬ 
MENT: 125 lbs. 

The following information is excerpted from Maximum pressure 100 pal (red line) 
the A I R P L A N E FLIGHT MANUAL. Manifold Pressure Gauge 

ENGINE OPERATION LIMITATION: Normal Operat.ng Range. 1 5 ^ In. Hg (green 

Power and Speed 260 bhp at 2625 rpm. Cylinder Head Temperature 
FUEL SYSTEM: The engine is approved Normal Operating Range. 8 C K M 6 0 ° F (green 

for 100/130 fuel only. Fuel is supplied a r c > 
from 2 tanks of 32.5 gallons total capacity „ D ° N o * E s C e e d m ° F < r e d l l n e > 

, ° Tachometer 
! f c n ' . . . Normal Operating Range. 2200-2450 rpm 
Separate electric gauges indicate the quan- (green arc) 
tity in each tank. The gauges read empty Maximum (Engine-rated 
when the level is down to 5 gallons since s P e e d > - — 2 6 2 5 n™ "ne) 
the last 5 gallons in each tank are unusable. F u

T

e l Q u " n t l t y I n<"cators 
,™ . f • • , . „ , Less than one-quarter 
xne airplane is equipped with an elec- t f l n k remalnlng ^ 

arc to red line 
trically-driven auxiliary fuel pump for Empty (includes 5 gal-
standby use in the event the engine-driven Jons each tank unus-
pump fails. a t > l e > E (red line) 

OIL: The engine uses a wet-sump, full- EMPTY WEIGHT: 1839 lbs. 
pressure oil system. The oil capacity is MAXIMUM GROSS WEIGHT: 2900 lbs. 
12 quarts. FLIGHT LOAD FACTORS: 
For temperature above 40° F use S A E F l a P s U P + 8 - 8 > ~ 1 - 5 2 

50; below 40° F use S A E 30. F l a P 8 D o w n + 8 - B 

PROPELLER: The propeller is a single- EMERGENCY PROCEDURES: 
acting, hydraulic constant-speed type with Emergency Gear Extension Procedure, 
two forged aluminum blades, controlled by W h m t h e . landing gear will not extend 
an engine-driven governor. hydraulically, it may be extended man-

HYDRAULIC SYSTEM: The landing ually as follows: 
gear and flaps are extended and retracted <*) p l a c e t h e g 6 8 * h a n d l e m faU 

by hydraulic actuators, powered by an en d o w n position, 
gine-driven hydraulic pump and a pressure < 2 ) P u l 1 t h e a u ^ ^ r y pump handle 
accumulator. Q u t l t s *»H «xt*ns«>»-

ENGINE INSTRUMENT MARKINGS: ( 8 ) O P 0 ™ ^ a U x i !?f I I p u m p h ( m d l e 

Oil Pressure Gauge U P A N D . D O W N ^ T H E S™*1 &*T' 
Idling 10 pal (red line) d o w n comes on. 
Normal Operating Range. 80-60 psl (green arc) * * * * * 

FIGURE 9. Aircraft description, placards, and excerpts from Airplane Flight Manual. 
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1. VHF transmitter 

2. V H F receiver with OMNI 

3. ADF receiver 

RADIO EQUIPMENT 

118.1 mc to 126.8 mc. 

108.1 mc to 126.8 mc. 

•m kc to 17S0 kc. 

C O M P A S S C O R R E C T I O N C A R D 

F O R ( M H ) 0 3 0 6 0 9 0 1 2 0 1 5 0 1 8 0 2 1 0 2 4 0 2 7 0 3 0 0 3 3 0 

S T E E R ( C H ) 0 2 8 5 6 8 8 1 2 0 1 5 1 1 8 3 2 1 6 2 4 0 2 6 8 2 9 6 3 2 8 

FIGURE 1 0 . Radio equipment and compass correction card. 

FIGURE l l . Loading graph and center of gravity envelope. 
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WEIGHT AND BALANCE 

All airplanes are designed for certain limit loads and balance conditions. 
These limits for your aircraft are shown on the graphs for Figure 11. 

An individual weight and balance report and equipment list is furnished with 
each airplane; these documents list the empty weight and empty weight center 
of gravity of the individual airplane as equipped when it left the factory. 
Changes in equipment which affect the empty weight and empty weight center 
of gravity must be entered on the repair and alteration report, form ACA-337. 
in accordance with Civil Air Regulations. 

To determine that your gross weight and center of gravity for a given flight 
are within limits, use the following procedure; 

(1, From the weight and balance report (or the current form 337) 
for your own airplane, determine the empty weight and empty 
weight moment. 

(2) Determine the weights and moments of your disposable load 
items, using the loading graph. 

(3) Add these items, as shown in the sample problem. 

(4) Plot the totals on the center of gravity envelope graph. 

EXAMPLE PROBLEM 

Example for an airplane with a licensed empty weight of 1839 pounds and a 
moment of 65,914 pound-inches: 

Empty Weight (licensed) 
Oil(12qts.) 
Pilot & Front Seat Passenger . . . 
Rear Seat Passengers . . . . . . . 
Full Fuel (55 gal.) 
Baggage. 

Total . . . 
Locate this point (2900 - 120. 0) on the center of gravity envelope graph. 
Since the point falls within the envelope the above loading meets all the 
balance requirements^ 

FIGURE 11a. Weight and balance instructions. 

wt Moment (lb-in) 
Lbs. 1000 

1839.0 65.9 
22. 5 -0.4 

340.0 12.2 
340.0 23.8 
330.0 15.8 
28. 5 2.7 

2900.0 120.0 
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Form approve*.. 
FEDERAL AVIATION AGENCY ( F U™' 1 

MAJOR REPAIR AND ALTERATION FORM (AIRFRAME, POWERPLANT, PROPELLER OR APPLIANCE) 

1. AIRCRAFT 
MAKE 

DAEDALIM DART 
SlUM. NO. 

123^5 
NATIONALITY AND REGISTRATION MARK 

2. OWNER 
NAME (f ln(, muWlt. tail) 

ENOIHEERING COMPANY 

{Stmt and nnmbtr, ton* an* Starr) 
CHISOLM 
GALLUP 

3. COMPLETE ONLY FOR UNIT REPAIRED AND/OR ALTERED. DESCRIBE WORK ACCOMPLISHED ON REVERSE IN AC­
CORDANCE WITH CIVIL AERONAUTICS MANUAL IB. 

NATURE or WORK {(Tuck) 

MAJOR REPAIR MAJOR ALTERATION 

at. AIRFRAME i (.4r thterilitfl Jn item I abw) i 

i POWERPLANT 
IDENTIFIED |THE ALTERATIONS 

AIRWORTHINESS REQUIREMENT: 
HEREIN cc 

S AND ARE 
o m j t l i e d 
APPROVED 

WITH APPLICABLE 
FOR THE 

AIRCRAFT ABOVE-DESCRIBED 
JBY A PERSON AUTHORIZED 

SUBJECT TO FJONFORMITY 
IN CAR L8.1L(B' 

INSPECTION 

TYPE AMD MANUFACTURER 
J. APPLIANCE 

DATE 
/ S / DAN KILDARE 

SW-GADO-1 
4. AIRCRAFT WEIGHT AND BALANCE DATA This item must he completed by repair or alteration agency. However, in the 

'AFTER th*npalri<ttnl{<rralteration* easo of a tp&re component, it' wli) not be completed until such component is in-
d . K - r l W M o w i » r . m<.j*. stalled in an aircraft. A t this time, it will be completed by the installing agency, 

If applicable. 

NORMAL 

EMPTY WEIGHT (/"Untun)' 

1 8 3 9 

EMPTY CENTER OF GRAVITY (Ijlrftn /ram islam)' 

3 5 . 8 2 

USEFUL LOAD (ftwtdl)' 

1061 

5. CONFORMITY STATEMENT ICimpttil and eon*) 
O. AGENCY S NAME AND ADDRESS 6, KIND OF AGENCY c. CERTIFICATE MO. 

IJ} U. S. Certificated Mechanic. 
P Foreign Certificated Mechanic, 
• Certificated Repair Station. 
P Manufacturer. 

• (Check if repair or alteration 
was made under delegation op­
tion procedures.) 

A & P 

<t I certify that the repair and/or alteration made to the unit(s) identified under Hem 3 above and described on the reverse or 
attachments hereto have heen made in accordance with the requirements of Part 18 of the U. S. Civil Air Regulations and thai 
the information furnished herein Is true and correct to the bent of my knowledge. 

(Dots repair and/or Attention complrtrd) îgnalurv at authorized Individual) 

6. APPROVAL FOR RETURN TO SERVICE (<Vt« ami roiapWf appropriate ttimtt 

Pursuant to the authority specified below the unit identified in item 3 was inspected in the manner prescribed by the Adminis­
trator of the Federal Aviation Agency and Is 

^APPROVED 1 f O 
• REJECTED J \ • 

2 - 1 2 - 6 3 
(Pate at approval or rejection) 

FAA Designee • Manufacturer • Canadian Department of Transport Inspector of Aircraft 
FAA Flight • Repair Station • Other (Sptcify) 
Btandards 
Inspector 

/ S / G. D. KOTTERKEY 

{Signature of authority d individual; title or IdenUDHtkni Dumber) 
7, TO BE COMPLETED ONLY BY FAA PERSONNEL 
«. • Forwarded for engineering comment P See attached memorandum 
*• • Accepted _ _ _ • Reinspected . 

(Datr) (Date) 
• Sjjot Checked. 

<r>»») 

(FAA deifenillcin number) (Signature. Flight Btandards Inspector) 

Form FJLA-3a? 14-W 

FIGURE 12. Major repair and alteration form. 
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T H E K O C H C H A R T F O R 
A L T I T U D E A N D T E M P E R A T U R E EFFECTS 

120¬ 

110 - i 

1 0 0 - I 

90 

TO FIND T H E EFFECT OF ALTITUDE A N D TEMPERATURE 

CONNECT THE TEMPERATURE A N D AIRPORT ALTITUDE 

BY A STRAIGHT L I N E . 

READ THE INCREASE IN TAKE-OFF DISTANCE A N D THE 

DECREASE IN RATE OF CLIMB FROM STANDARD SEA 

LEVEL VALUES HERE 

-40-

EX AMPLE: The diagonal line shows that 230% must 
bo added for a temperature of 100'and a pressure 
altitude of 6.000 loet. Therefore, if your standard 
temperature sea level take-off distance. In order to 
climb to 60 feet, normally requires 1,000 feet of 
runway, It would become 3,300 feet under the con-
ditlons shown. In addition, the rate of climb would 
be decreased 76%. Also, if your normal sea level 
rate of climb is 500 feet per minute. It would become 
120 feat per minute. 

This chart indicates typical representative values tot "personal" airplanes. 
For exact values consult your airplane (light manual. 
The chart may be conservative for airplanes with supercharged engines. 
Also remember that long grass, sand, mud or deep snow can easily double 
your take-off distance. 
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liflli 
mi 

• » 4 I JLIH-PV̂ T̂OBPI'IW'aSipBKIS1'1!!' •"!11. IW'IIMRI 

||T|:p;:p||:|| mi 
LANDING DISTANCE TABLE 

.;S:H:J-

IF-T' 
wm 

GROSS 
WEIGHT 

LBS. 

APPROACH 
[AS 

MPH 

AT SEA LEVEL C 59*F AT 161 W RR I TO'F AT 50 »0 FT T 41*F AT 760 ) FT t i t ' F GROSS 
WEIGHT 

LBS. 

APPROACH 
[AS 

MPH GROUND 
ROLL 

TO CLEAR 
SO* OBSTACLE 

GROUND 
ROLL 

TO CLEAR 
60' OBSTACLE 

GROUND 
ROLL 

TO CLEAR 
60' OBSTACLE 

GROUND 
ROLL 

TO CLEAR 
F>0' OBSTACLE 

1300 66 TIT 1016 445 1070 480 1160 510 1190 

1600 73 470 1105 SOS 1165 649 1130 590 1300 

ASM 76 510 1100 660 1160 60S 1330 653 1405 

NOTE: REDUCE LANDING DISTANCES \0% FOR EACH 6 MPH HEADWIND. FLAPS 4 0 ° AND POWER OFF. 

CLIMB DATA 

GROSS 
WEIGHT 

LBS, 

AT SEA LEVEL L 59*F AT 5000 FT. C 4I"F AT 10000 FT. * 13*F AT 15000 FT. 1 S T AT 10000 FT.* -II *R 
GROSS 

WEIGHT 
LBS, 

BEST 
CLIMB 

IAS 
MPH 

RATE 
OF 

CLIMB 
FT/MFM 

GAL. 
OF 

FUEL 
USED 

BEST 
CLIMB 

IAS , 
MPH 

RATE 
OF 

CLIMB 
FT/MTN 

FROM 
S.L. 
FUEL 
USED 

BEST 
CLIMB 

IA3 
MPH 

RATE 
OF 

CLIMB 
FT/MW 

FROM 
S.L. 
FUEL 
USED 

BEST 
CLIMB 

IAS 
MPH 

RATE 
OF 

CLIMB 
FT/MW 

FROM 
S.L. 

FUEL 
USED 

BEST 
CLIMB 

IAS 
MPH 

RATE 
OF 

CLIMB 
FT A™ 

FROM 
S.L, 

FUEL 
USED 

1300 97 1770 1.0 04 1415 3.0 91 LOTS 4,0 63 715 5.1 85 370 6.3 

1600 100 1910 3.0 98 1190 3.1 95 075 4.4 81 560 3.6 89 150 7.5 

1900 104 1300 1.0 101 1010 3,3 98 710 4,8 96 430 8.7 94 HO 9.1 

HJI-ITC. THROTTLE. 163S RPM. MDCTURE AT RECOMMENDED LEAKING SCHEDULE-FLAPS AMD GEAR UP. FUEL USED INCLUDES 
r * W " i WARM-UP AND TAKE-OFF ALLOWANCE. 

TAKE-OFF DATA 
TAKT-OFF OTSTAHCC WITH 10* HAPS «OM HAKD-SOIFACTD 1UNWAV «• 

7,tAtA.T,»»TtTI,».3,».}.t.1! 

GROSS 
WEIOHT 

LBS. 

IAS 
AT 50 FT. 

MPH 

HEAD 
WIND 
MPH 

AT SEA LEVEL L 59 *F AT 2300 FT. fi S0*F 
GROUND 

RUN 
TO CLEAR 

SO'OBSTACLE 
GROUND I TO CLEAR 

RUN I 50' OBSTACLE 

AT 5000 FT. & 41'F 

GROUND 
RUN 

TO CLEAR 
50' OBSTACLE 

AT 7500 FT. 6 tt't 

GROUND 
RUN 

TO CLEAR 
50* OBSTACLE 

0 
15 
30 

435 
193 
135 

695 
465 
170 

513 
310 
170 

605 
341 
330 

615 
390 
115 

950 
650 
W0 

740 
480 
170 

1143 
800 
505 

61 0 
15 
30 

370 
360 
193 

615 
603 
363 

680 
435 
140 

1040 
710 
445 

815 
530 
305 

1150 
880 
360 

985 
633 
3*3 

1550 
1105 
715 

1900 63 0 
15 
30 

740 
480 
370 

1139 
790 
500 

880 
580 
335 

1365 
950 
615 

1055 
709 
415 

1695 
1200 
793 

1185 
875 
540 

1155 
1380 
1080 

NOTEL INCREASE DBTANCES 10% FOR EACH IS *F ABOVE STANDARD TEMPERATURE FOR PARTICULAR ALTITUDE. 

FIGURE 14. Takeoff, climb, and landing performance tables. 
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C R U I S E P E R F O R M A N C E mnnn %V 1 ^ \tf FJ 90 ^ • 
— • " W W W 

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

STANDARD ATMOSPHERE GROSS WEIGHT - 2 9 0 0 POUNDS 
ZERO W I N D 5 5 GALLONS - N O RESERVE 

1 0 , 0 0 0 FEET 

% FUEL M P H GAL/ ENDURANCE RANGE 
R P M M P B H P PRESS. T A S HOUR HOURS STA. MILES 

2 4 5 0 2 0 65 7 . 5 184 1 2 . 2 4 . 5 8 3 0 
1 9 6 0 6 . 8 179 1 1 . 4 4 . 8 8 6 0 
1 8 56 6 . 2 174 1 0 . 6 5 . 2 9 0 0 
1 7 52 5 . 6 169 9 . 9 5 . 6 9 4 0 

2 3 0 0 2 0 59 6 . 5 177 1 1 . 0 5 . 0 8 8 5 
1 9 55 6 . 0 172 1 0 . 4 5 . 3 9 1 0 
1 8 5 1 5 . 5 1 6 7 9 . 7 5 . 7 9 5 0 
1 7 4 7 5 . 1 162 9 . 1 6 . 0 9 7 5 

2 2 0 0 2 0 55 5 . 9 172 1 0 . 3 5 . 3 9 1 5 
1 9 5 1 5 . 5 168 9 . 8 5 . 6 9 4 0 
1 8 4 8 5 . 1 163 9 . 1 6 . 0 9 8 5 
1 7 44 4 . 8 157 8 . 6 6 . 4 1005 

2 1 0 0 2 0 5 0 5 . 3 165 9 . 5 5 . 8 955 
1 9 4 7 5 . 0 1 6 1 9 . 0 6 . 1 9 8 0 
1 8 4 3 4 . 7 156 8 . 5 6 . 5 1 0 1 0 
1 7 4 0 4 . 4 151 8 . 0 6 . 9 1035 
1 6 3 7 4 . 2 145 7 . 6 7 . 2 1 0 5 0 
1 5 34 4 . 0 138 7 . 1 7 . 8 1 0 7 0 
1 4 3 0 3 . 8 129 6 . 6 8 . 3 1075 

F I G U R E 1 5 . Cruise performance chart. 
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DIRECTORY O F A I R P O R T S — L E G E N D 

CITY AND AIRPORT NAME 
City or Airport Name followed by: 
(AF)—A civil airport with Air Force operations, reserve 

training, or other such activity thereon. 
NOTE: Similar combinations of above citation of A, 

AFRes, ANO, CO, MC, N and NO Indicate the same Is 
applicable for Army, Air Force Reserve, Air National 
Guard, Coast Guard, Marine Corp, Navy and National 
Guard (Army) respectively, 

(P)—A civil airport covered by an agreement between munici­
pality and U.S. Government which permits use by 
transient military aircraft. 

N O T E S 
1. Where lights are owned or maintained by FAA the site 

number and airway abbreviation are Included In the city 
and airport name column, i.e.: Ohadron, 15, CYS-HON. 

2. TJSAF aircraft nro permitted to use only those fields with 
AF, AFRes, A, ANO, CO, MC, N. NO, P, after nlrport name. 

3. When city and airport name Is capitalized It Indicates a 
Scheduled Airline Stop, I.e.: MORILE. RATES FLD. 

4. When city and airport names are Sdpntiral, the nlrport 
name Is omitted to conserve space. 

5. When city Is part of airport name, a dnsli wilt appear 
between city and airport, such as Venice-State. 

LOCATION 
Location Is given In statute miles (rounded off to nearest 

mfie) and/or direction from the renter of referenced city, this 
is followed by geographical position to the neureat minute. 
The word "miles" has been eliminated due to space limitations. 

If orientation features are lew than Vi mile from the field, 
distance Is not specified. 

ELEVATION 
Elevation is Given In feet above metm sen level mid Is based 

on highest usable portion of landing area. 

LONGEST RUNWAY ANO FACILITIES 
In this column are included the length and surfacing of the 

longest useable landing runway, the lighting and servicing 
facilities, wenther reports and unlcom available. 

RUNWAYS 
The length of the longest paved runway or nou-pnved strip 

Is stated In HUNDRED* OF FEEL, using 70 ns division point- If 
the length Is not prefixed, the surface is sort, clay, gravel, etc. 

h —runway Is paved (concrete, asphalt or similar type of 
paving) 

aw—allway field. 

L I G H T S 
B: Rotating Light (Rotating bencon) 

(Green and white, split-beam and other types.) Orals 
Bion of B Indicates rotating light Is either not available 
or not operating standard hours (sunset-sunrise). 

NOTE: Code lights are not codified, and are carried 
in Remarks Column.' 

L": Field Lighting (when code L4-7 is Indicated, lighting 4, 
6, 0, 7 Is available). 

•An asterisk preceding an element Indicates that It oper­
ates on prior REQUEST ONLY (by phone call, telegram or letter). 
Where the asterisk Is not shown, the lights are In operation 
or available sunset to sunrise by request (circling the field or 
radio call) 

L—by itself Indicates temporary lighting, such as flares, 
smudge pots, lanterns. 

1—Portable lights (Electrical) 
2—Boundn ry 
3—Runway Hoods 
4—Runway or Strip 
5—Instrument approach (neon) 
0—High intensity runway 

7 or 7a—High Intensity instrument approach 

Reeause the obstructions on virtually all lighted fields are 
obstruction lighted, obstruction lights have not been included 
in the codlfiratlnii, 

SKK V I C I N G 
SI . Storage 
S2: Storage, minor nirfrnrne repnlrs 
S3: Storage, minor airframe and minor powerplant repairs 
SI : .Storage, major airframe and minor powerplant repairs 
S"i r Stornge. major airframe and major powerplnnt repairs 

W E A T H E R 
W: Weather reports available from Wenther Bureau or FAA 

comiminli'iitiotiR station on field. 

U N I C O M 
Unicom | Aeronautical Advisory Station transmitting and 

receiving, during the airport hours only, ns follows) : 
I"—122.8 mc (for airports WITHOUT it control tower; ami 
X—-123.0 mc (for airports WITH A control tower). 

FUEL 
Air Force and Navy Fuel 
A + : 115/145 oct. 
A : 100/130 oct. 
B 91/08 oct. 
V 78/80 oct 
.1 Jet fuel. 

Civil Fuet: 
F l : 80 oct., at least 
F2: 80/87 oct., and lower 
F3: 91/06 oct ill lower 
F4 : 100/130 Oct., and lower 
F5: H5/145 oct., and Inner 
FtJ: Kerosene 
F7: JP-4 
F8: JP-B 

REMARKS 
"FEE" indicates landing charges for private or non-
revenue producing aircraft. In addition, fees may be 
chnrged for planes thnt remain over a couple of hours 
and buy no services, or at major airline terminals for 
all aircraft. 
"Rgt tfc N" indicates right turns should be made on land­
ings and take-offs to S. 
Limited—Intended for private use, but use by public is not 
prohibited. 

NOTES 
OBSTRUCTIONS: Because of space limitations only the 
more dangerous obstructions are indicated. Natural ob­
structions, like trees, for example, clearly discernible for 
contact operations, are frequently omitted. On the other 
hand, all pole lines within at least 15:1 glide angle are 
Indicated. 
The Federal Oovernuient cllne'ilms responsibility for non-
Federal airports. 

FIGURE 1 6 . Legend for interpretation of airport information. 
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DIRECTORY OF AIRPORTS 

CITY AND 
AIRPORT NAME LOCATION ELEV. 

LONGEST RNWV 
FACILITIES FUEL REMARKS 

ARIZONA 

AJO MUN (P) 6N;32*27', 112*51' 1458 H63-SL UNATTENDED. 80/87 FUEL AVBL BY PHONE CALL. 
BAGDAD (P) 2NE; 34*35', 113*10' 4136 28-B*L4 USE WITH CAUTION. UNATTENDED. 60/87 FUEL AVBL 

EMGCY, 
BLSBEE MUN 6SE; 31*22', 109'53' 4750 39-S3 F2 CAUTION—HORSES ON FIELD. 
BOWIE 1NE; 32*20', 109*28' 3750 39 P-LINE S. 
BUCKEYE MUN 6NW; 33*25', 112*41' 1024 H38 
BUCKEYE-STEPHENS 1W; 33*22', 112*36' 890 26-S3-U-W F2 
BULLHEAD CITY IN; 35*10', 114*33' 550 B30 
CAMERON 2NE; 35*53', 111*24' 4200 40-S1 F2 UNATTENDED. CIRCLE TOWN LOR SERVICE. 
CAMP VERDE 2SE; 34*32', 111*51' 3150 40 
CAREFREE 22N;SCOTT$DALA 2600 40-U F4 RGTTFC.RNWY 6. P-LINE SW. 

33*49',111*54' 
CASA GRANDE MUN SN; 32*57', 111*46' 1462 H38-BL4-S3 F4 P-!TNE S, E. 
CASA GRANDE, THREE POINT TNW; 32*54', 111*45' 1389 38-L4-S5-U LGTS OPERG UNTIL 0100. 
CASA GRANDE, SAN FRANCISCO GIANTS 5W; 32 "53',111*51' 1338 40 P-LINE E. 
CHANDLER MAN (P) 3SE; 33*16', 111*49' 1235 H26-BL4-S5 F4 
CHINLE 2W; 36*09', 105*35' 5500 50 P-LINE N. 
CLIFTON, GREENLEE COUNTY BSE; 32*57', 109*12' 3811 H49>L4 P-LINE £. UNATTENDED. 
COOLTDGE-FLARENCE MUN (?) 6SE; 32*56', 111*26' 1587 H55-S5-U 
COOLIDGE MUN 2SW; 32*56', 111*33' 1402 H21 
CAOLIDGE, SARITA 5SE; 32*56', 111*29' 1500 20-*L-S5 F2 P-LINE E. NO STORAGE. 
COTTON WOOD-CIEMENCOAU 1SW; 34*43', 112*02' 3588 48-BL4 F4 HAZARDOUS TAKE-OFF SW. 
DOUGLAS, BISBEE-DOUGLAS 9NW; 31*28', 109*35' 4158 H75-BL4-S4-W-U F4 ARPT OF ENTRY. INNER DUAL RNWYS CLSD. TIE 

1NTL(P) PATN ALT 1000'. RNWY 12-30 UNAVBL TOR ACFT 1NTL(P) 
HEAVIER THAN 12,500 LBS. 

DOUGLAS MUN 2E; 31*20', 109*30' 4181 53-U-S3 F4 RNWY LGTS ON CENTER 2000' OF N/S/ RNWY. 
DOUGLAS, PUERTO CIELO 4NW; 31*23', 109*37' 3980 23-S5 
DUNCAN MUN (P) 2SW; 32*42', 109*08' 3878 23 USE CTR OF STRIPS; WASHOUT NE END NE/SW STRIP. 
FLAGSTAFF MUN<P) 5S; 35*03', 111*40' 7012 H63-BL4-SS-TJ-W F4 
GLENDALE, FRAM 5W; 33*32', 112*16' 1060 21 P-LINESE.W 
GILA BEND 2SE; 32*56', 112*41' 800 32-*L4-S5 F4 
GLOBE MUN (P) 7ESE; 33*21', 110*41' 3193 49 UNATTENDED. 
GRAND CANYON 14S; 35*51', 112*05' 6400 100-S3-U F4 CLSD WINTER MONTHS. 
GRAY MOUNTAIN ADJW; 35*45', 110'29' 5040 31 F2 
HEIEFORD, THOMPSON MIL AVIATION 31*26', 110*05' 4230 29-L4-S3 
HOLBROOK MUN (P) 3NE; 34*56', 110*08' 5241 50-BL4 F4 RNWY 12-30 ROTTING. 
KAYENTA 2ESE;36*43',110°14' 5810 53 80/87 OCT FUEL AVBL EMGCY. 
KEARNEY IS; 33*02', 110*54' 1850 30 
KINGMAN MUN (P; 9NE; 35*16', 113*56' 3446 H68-BL4-SL-U F4 
LITCHFIELD PARK 5NW; 33*30', 112*22' 1062 H36-L4-S5 F4 HVYJETTFCW. RGTTFCE. 
MARANA ARPK 8NW; 32*30', 119*19' 1891 H68-L4-SS F4 ATTENDED 24 HRS. 
MARBLE CANYON (P) '1SW; 36*49', 111*39' 3600 38 F2 CLIFFS E, N AND NW. 
MARBLE CANYON, CLIFF DWELLERS 10SW; 36*44', 111*45' 4210 43-S3 F2 UNATTENDED.' 
MAYER, ORME RANCH ION E; 34*26', 112*04' 3925 23 
MESA, FALCON FID, 6NE; 33*27', 111*44' 1337 H22-S3 F4 
MESA, OASIS 12E; 33*25', 111*38' 1512 30 F4 P-LINE SW 4 NE. 
MORMON LAKE IN; 34*55', 111*28' 7180 40 CLSD WINTER MONTHS. 
NOJALES-LR.IL (P) 8NE; 31*25', 110*51' 3938 H60~BL4-S5-U F4 ARPT OF ENTRY. 
PAGE, GLEN CANYON 1NE; 36*56', 111*27' 4292 H45-B-*L4-S5-U F4 RGL TFC RNWYS 33 & 25. USE E/W STRIP ONLY DURING 

PERIODS OF HIGH WINDS. 

PHOENIX-SKY HARBOR MUN (P, ANG, NG)—RGT TFC RNWYS 26R, 8R. DUE NONVSBY TWR, UNABLE TO DETERMINE IF THE FLWG AREAS OF THE ARPT ARE CLEAR OF OBSLNS AND/OR ACFT: 
300' OF RAMP AREA N AND NW OF FAA BLDG; 100' OF TXWY 1 SW OF CTL TWR: AND PARKING AREAS N AND NW OF BLDG LINE ON N AND NW AREA OF ARPT. ALL USE OF THESE 
AREAS IS AT PILOT'S DISCRETION. VASI AVBL. 

FIGURE 16a. Directory of airports. 
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DIRECTORY OF AIRPORTS—Continued 

CITY AND LONGEST RNWY | 
AIRPORT NAME LOCATION ELEV. FACILITIES 

j FUEL 
REMARKS 

ARIZONA—Continued 

Page, Wehweap 6N;36°59',1U*30' 3850 26 
Parker Mun IE; 34*09'. 114*16' 450 I-32-L4-S3 F4 
Peach Springs Fid IN; 35*33', 113*25' 4825 24 P-line S & W 
Phoenix, Deer Valley 17N; 33*42', 112*05' 1450 h50-BL4-S5-U F4 Glider (owing being conducted Sat & Sun 16002-

SS. 
See footnote. PHOENIX-SKY HARBOR MUN 3SE; 33*26', 112*01' 1122 h88-BL4, S5-X-W F5,6 

Glider (owing being conducted Sat & Sun 16002-
SS. 

See footnote. 
<P, ANG) 

Picaeho, Ed's Fid 2S; 32*41'. 111*28' 1640 S1-S3-U F2 P-line N. 
pierce Ferry 4WSW; 36*06', 113*57' 2941 30 
PRESCOTT MUN (P) 8N; 34*39', 112*25' 5042 h68-BL4-S5-W F4 See footnote. 
Rimrocfc 2SE; 34*39', 111*47' 3955 26 
Rock Point—Mission Adj N; 36*43', 109*37' 5000 40 Hangar at int. 
Roll, Anleldpe Ranch 3SW; 32*43', 114*01' 250 26 P-lino E 4 W. Occasionally clsd for irrigation. 

F2 fuel emgcy 
Roosevelt, Grapevine 6ESE;33*38MU°03' 2350 42 Unattended. 
SAFFORD MUN (P) 4E; 32*51', 109*38' 3176 h48-BL4-S5-U F4 
SI. Johns (P) Adj HW; 34*31'. 109*22' 5700 56 F2 fuel emgcy. 
Salome, 27B, LAX-PHX 18SW; 33*35', 113*35' 1362 41-BL2 Caution—puncture vines. Unattended. 
Scotlsdale, Thunderbird Academy 9N; 33*37', 111*55' 1500 43-*L4-55 F4 P-line W. Clsd Sat. 
Sedona, Oak Creek Canyon 2SW; 34*51', 111*47' 4326 h34-BL4-S3 F4 Caution ngts due hi elevations within 3 miles. 
Seligmsn Adj W; 35*20', 112*53' 5300 49 Fuel avbt emgcy only. 
Sells 2NW; 31*56', 111*54' 2330 26 Embankment WSW. P-line WSW. 
Show Low 2NE; 34*16', 110*00' 6412 43-L4-S5 F4 
Snowflake Mun 3NW;34*33M10*06' 5750 42 Unattended. 
Springerville-Eagar (P) 2W; 34*08', 109*19' 7021 4J-B*L4 F4 Attended on call. 
Stanfield, Pollers Fid 1SE; 32*53', 111*57' 1350 37-S3-U F2 P-line H4S 
Superior Mun 2W; 33*16', 111*08' 2646 35 P-line NE. Mountains WSW. Unattended. 
Tacna AtJjS; 32*40', 114*04' 350 33-L4 F2 P-line NW. Unattended 
Tempo, Sanders 5SSW; 33*21', 111*58' 1240 26 F2 P-lines N, S. 
Tombstone Mun (P) 4SE; 31*40', 110*02' 4743 45-S1 Unattended. Use cntr strip only. 
Topock, Site 6 19SE; 34*27', 114*21' 490 h45-L4-U F4 6000' strip avbl. 
Tubac 2N; 31*37', 111*03' 3238 26-S3-U F2 P-line N. 
Tuba City Adj E; 36*08', 111*16' 4950 43 
Tucson, Freeway 4NW; 32*16'. 111*00' 2290 45-L4-S5-U F4 
TUCSON MUN (ANG, NO) 7S; 32*07', 110*57' 2630 1U20-BL4-S5-W-X F5,6,7 See footnote. 
Tucson, Ryan Fid 12SYV; 32*08', 111*10' 2413 H40-BL4-S5 F4 P-line SSE. 
Tucson, Thunderhead 15ESE; 32*09', 110*44' 2896 31 
VALLE, ARIZONA STATE (P) 3E; 35*39',112*10' 6001 57-BL4 Use cntr of strips. Ben and lets avbl May 1 thru 

Oct 31 operg SS-SR. 
Weltton 3SE; 32*39', 114*06' 315 h40 
White River (P) 3SSW; 33*49', 109*59' 5109 42 State hwy usable when arpt is muddy. 
Wickenburg, Flying-E-Ranch 4SW; 33*57', 112*48' 2417 32-*L4 F2 Hills SW. Uphill tndgs to SW. Take-off NE. 

Unattended during summer months. 
Wlckenburg Mun 15W; 33*57', 112*59' 2380 36 
Wickenburg, Rancho de los 4SW; 33*56', 112*47' 2510 26 P-line ENE. Hill WSW. 

Caballoros 
Wltlcox, Cochise Co (P) 4W; 32*15', 109*54' 4183 hSl-Sl F4 
Williams Mun (P) 4N;35'18',112*12' 6700 45-BL4-S5-U F4 Muddy when wet. 
Window Rock Mun 2SW; 35*39', 109*04' 6733 h70-S2-U F4 
Winslow Mun (P) 2W; 35*01', 110*44' 4937 h75-BL4,5-U-W F5 P-line ENE. 
Young,Q Ranch 9S; 34*05', 110*48' 5515 34 Cattle on fid. 
Yuma, Marsh IE; 32*43', 114*37' 130 33-S5 F4 Rgt tfc N. Ditch N end. Muddy when wet. 
YUMA-MCAS/YUMA CO (MC) 5S; 32*39', 114*36' 213 M33-BL4, 6-S5-W-X See footnote 

Prescott Mun (F)—Use runways. Taxi strips lo rnwy 12 & 21 not to be used by acft with total gross load of 20,000 lbs or greater single wheel gear, 40,000 lbs or 
greater dual wheel gear, 60,000 lbs or greater dual tandem gear. Heavier acft taxi on row/. 

Tuscan Mun (ANG, NG)—2-way rdo rqrd. Inbnd VFR acft are encouraged to make initial call to Tucson Apch CD when appro* 25 mi out on freq 118.5,137.88, 142,02, 
or 363.8 mc. Apch ctl will give initial tfc ctl instr & advise pilot when to dig to twr freq. let arresting barriers rnwys. 12-30 emgcy only. 

Yuma-MCAS/Yuma Co (MC>—Rgt Mc rnwys 17, 26. Civil actt tfc patn within 5 mi radius 1000' MSI. Rnwy 17-35 clsd ngts. Hi density jet tic venty of arpt. 
Navy chain type arresting gear Ictd rnwys 3R-21L end 3L-21R. 

FIGURE 16b. Directory of airports. 
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NOTAMS (Notices to Airmen) 
ARIZONA 

lU'CKKYK HDD: VOB unusable below 71W MSL beyond 10 null SSO-Stf.' 
HCCNUNT reduced coverage. 

COCHISE RDO: About Feb IS, VOlt will be ttmt down until aprxly Mar 1. 
For substitute rout* ttructures and MEAfl during shutdown, use flwg: 

LOW ALTITUDE 
EXISTING AIRWAY! SUBSTITUTE ROUTES MCA 

V-l«t Rlncon, Aril. Int to Ant- None 
, maft, Arlr.. Int 

V-ltS: Tucson, Aril VORTAC to None 
Cochise, Ari*. VOB 

V-6«: Tucion, Arli. VORTAC to Tucson VORTAC to Doug- 10,000 
Douglas, Aril. VOlt VOR 

Dough)!, Aril. VOB to Douglas VOR to 'Heath li,0G0-NR 
nesth, Arli. Int Int S009-SW 

*MRA 13.nw 
VILA: Turson, Arli. Rbn to Co- .None 

chl«c, Aril. VOR 
Cochise, Arts. VOR to Ban Coeh!*c Int to Snn Rimon 10,000 

Simon, Arii. VOn VOR via SSO 2SS tad 
EXISTING SUBSTITUTE 

REPORTING POINTS REPORTING. POINTS MBA 
Cochise. Aril. VOR . - Cochise Int . 10,000 

DUO 340 rad »nd SSO 22s rid 
Grronlmo, Arli. Int - . - - None 
Heath, Aril. Int neath Int tJ.000 

DUG OSO rad and SSO 17* rad 
Jntinson, Arls. Int Kone 
Kinsley, Ariz. Int None 
Mearal, Ariz. Int None 
Portal, Ark. Int None. 

INTERMEDIATE ALTITUDE 
EXfSTINO AIRWAYS SUBSTITUTE ROUTES MCA 

V-IS4JI Tucson. Arli. VORTAC to Tucson VORTAC to Columbus 10,000 
Columbus, N.M. VORTAC TLA VORTAC 
Cochise, Aril. VOB 

V-14J}! Tucson, Aril, VORTAC to Tucson VORTAC to San Simon le.OOO 
Han Simon, Ariz. VOR via Co. VOR via TVS OSi rad and 
chisr, Arlt, VOR SSO SSS rad 

EXISTING IUOSTITUTE 
REPORTING POINTS REPORTING POINT* 

I'm-hlse, An. VOR - None 
The Iligh Altitude Route System does not utilize Cochise VOR. 

lOTTOSWOOB ILF.MBNCF.AU ARPT; Closed due resurfacing of 'SIS rnwy. 
FLAGSTAFF MUN ARPT: 700' extension ol RMIF EOMPLTTM; usable 

lanuth of rnvsy 7000'. 
It KUAClIUt'A SPECIAL NOTICE; See Yuma Special Notice. 
FORT HUACJIl'CA. LIBBV AAF BPRCIAL NOTICE: Effective. Immediately 

Procedure No. ADF I, amendment, original, effective 12'2/01. Car of thi-H 
procedure not authorized until further notice. 

CI LA BEND SPECIAL NOTICE: See Yuma Special Notice. 
l.lTCIIFlKl.D PARK ARPT: Cl«d to all oprrna due contr. 
MARICOPA SPECIAL NOTICE: CAUTION -OO NOT MISTAKE FOR 

LANDING AREA, Space SurYOiHanca Sir) at tat SI'OS'11", lor>( Itl'OrSS" 
jowly 4 mi N. 1JW W and parallal to hwy. Site la slrlp 90S' I ttOO' 
with paved portion lengthwise thru cntr 100' In width and ttuddad with 
6* siaai posts. This permanent harard ictd 31 nml s Phoenii-Stty Harbor 
Arpt. 

I'KACII SPRINGS RDp: VORTAC MiillUt below 10,000' MSL beyond 40 nmi. 
from l:ij 230* acrount reduced coverage, 

PHOFSIX SPECIAL NOTICE: Pilots on other than IFH clearances should 
JIVNID traversing the following areas between 0500 1S30MST Mon thru Fri. 
Lull! AF6: Hl-dcnslty Jet tie will be operg VFR on V48l:Vl7c4 bt-tuer:! n 
i».int J mi S or Buckeyo VOR and a point 10 mi N of Oil* Bend VORTAC 
at 'alt 3KW thru flOOO' and 1S.000 'thru 1«,000'; and VM/VD4'VlSlfi and 
VISt: from llflO'W to 113'45'W and V4S1/VI7HI from (Jlla Rend VORTAC 
l.I a point 10 nil N of Gila Bend VORTAC at oltn 4000' THRU 0000' anil lO.IHW' 
thru 1«.000'. Williams AFBI Due to intensive student Jet tfc within II-
Wllllama Student trng Area* 1 thru 4, It is suggested all acft nnnjc VFR 
helnw FL 240 with 76 oral radlU! of Williams AFR between the Hasten rdce 
of VM'VIIV V1S4S K of Phoenix and VIS B of Phoenix i and the S edge of 
VB4/VIS40 K to Toltec Int, remain on arwys and/or at .appropriate hemi­

spherical alls below the base alts when travertine the trnR areas (ARE up 
prnpriale Tt:F charts). In addition, Intensive |cl tfc will lie opcrff in tĥ  
venty of Vld/VIOS/VOJ between « and Ot nmi S or Phoenix VORTAf af and 
ht'lovr 3W0' StSL and within a S ml radius of Toolldflr-Finance Arpt, exclu­
sive of that portiun overlying VlO/VM, at and below TOOtr MSL. F,eoueH 
all actt to avoid overflying Williams AFB control lone at all alt«. Aeft 
operg VFR it FL (40 thru FL (SO Inel within 100 ml rad.u- of Milium. AFR 
in tile are,1. It of the £ edge ot J1I/JB2-, the S edge of JA/J7* and THE N* edg«-
or J2.'J4, aro requested to remain on arwys or contact P]>'*nix ARTl'C R.>r 
clearance .thru the area. Student VFR Jet ttc wilt be crossing arwya at 
appropriate hemispherical alts for direction of fit when transitioning from 
one trng area to another, VFR tfc may oontart PhoenlK, Tuc.on, Kuril, or 
Douglas FSS for further Info. VFR tfc advisory info msy be obtained froni 
Wiilinns AFR twion LL(l.tor«««mc. 

PHOENIX, DEER VALLBY A R P T : B SOOO' B/W rnwy, one way clsd eacp 
for emfiey or apê lal use until planned change*. 

PHOENIX, LC7KS AFD SPECIAL NOTICE: Ill-density Jet t/c operg MOO 
1MH0 on Rats. 

FHOKNIX R D O : About Feb 4, LFK will be that down "til iprxly Feb 7. 1M), 
for conversion to II faell. Ident: P N X . Class. BH7. Perryvllle PHI Ident 
will be changed to dath dot. 

P N O R N I S , 8KY HARBOR SPECIAL NOTICE: VOR procedure No. 2, amend­
ment S, affective FA Oct M I Is amended as follows effective Immediately; 
circling mlnlmums day olght 600-1, 8001, SW 1, 800 !>/•• Automatic can 
cellation of this notam will be the effective date of the revised procedure 
appearing in the Federal Reglnter. 

PRESCOTT SPECIAL NOTICE: J78V ABQ-PRO not usabto betow FLSSO. 
MIU tot J7SV ABQ PRC FL190 changeover point ISO no) W ABQ 1S1 ami 
K PRC. 

PRESCOTT RDO: VORTAC unusable beyond 80 nmi at MOCA 110-200'; 
1. nml 200 2.14°; 30 AMI Sif. K.W excp on awya. About Jan 2a, VOR will be 
ahut down until aprxly Feb B. For tuhnitule route stntcluti-a and MEAs 
during slmlilfjwn, use Jlwg: 

LOW ALTITUDE 
EXISTING AIRWAY 

V-IIr RED VORTAC to INW 
VORTAC 

V-12S. EED VORTAC lo IS Mr 
VORTAC 

SUBSTITUTE ROUTE 
EED VORTAC to WW VORTAC 

MEA 
10,000 

10,000 BED VORTAC to PC LFR via 
RED 079 rad and 2S7 mag brg 
from PC 

"PC FLR to INW VORTAC via "13,000 
082 mag brg from PC and Int 
of I.S'W 134 rid 

•MCA 11,800 K bound 
"JIOCA 11.000 

TUCSON RDO: % marker operg without Ident due EdeiitifleatloQ conriictlon 
with Gilpin FM. About Jan 14, IMS, Ollpln FM Ident will be changed to 

jjaah dot dash; Vail FM Ident will be changed to dot dath dot. About Feb 
7, is mrkr ideoTwTll be changed to dot"dath. 

WINDOW ROOK MUM ARPT: Rnwy and boundary Igtt operg tut ot darhneit 
on rnwy S-tO. Am dirt atrip tttad du« TP CONITR. 

WINSLOW SPECIAL NOTICE: About Feb 1, <W3, )et advisory VBF IRM 
ISS2 znr at tiCI site will be deemand. Jet advisory TREQ 1ZA.& remain, 
eoiiiitnd. 

WINSLOW MUN ARPT SPECIAL NOTICE: Effective Immediately, ADF 
procedure No. 1, Amendment No. 1, effective 10 Nov tv02 and Amendment 
No. £, effective 17 Nov 1002 fa amended aa follows: Course and dlst, fac to 
arpt: 100", 1.& ml. This NOTAM cancels ail previous notams related to 
this procedure. Automatic cancellation of this NOTAM will be the effec­
tive date of the revised procedure appearing in the Federal Register. 

WINSLOW MUN ARPT: Rnwy 4-SI usable dalgt lirt until about Jan 2, 1963. 
Rnwy 17-36 pennly clsd. 

YUMA SPECIAL NOTICR: Caution, eitav Jet activity penetrating V-ta srjnly 
10 ml B at lOOO* MSL and below, contact Yuma rdo for details. 

YUMA SPECIAL NOTICE.: U.S. Army conducting SD-2 and SD-I pilotlret. 
acft (drone) (Its on a cont S4 hr basis, personnel and hvy eqpmt dri'pe from 
cargo type acft on a cont dalgt to dark basis and Intermittent ballistic 
missile and rocket launching to an alt of 20,000' MSL in the ctld Bring arc* 
<W portion of former C-S0S} bounded on the W by line extending from the 
W bndry of R 2307 to Vie, on N by VIS, on the E by the Castle D»m< Mini 
and on S by R-2807. 

YUMA RDO: VOR unusable beyond SO nml at MOCA SSO-900'. 

FIGURE 1 6 C . NOTAMS (Notices to Airmen). 
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RADAR - RADIO LISTINGS 
< I C A O > I N T E R N A T I O N A L P K O H E T I O A L P H A B E T 

A ALFA J JOLIRTT S SIERRA • • « 
B BRAVO K EJLO T TATTOO m 

0 CHARLIE L LIMA D UNIFORM • 
D DBLTA Id MIKE M L V VICTOR • • • • B 
E ECHO • S NOVBM'R • I * W WHISKEY • ( • T B 

r FOXTROT • 0 OSCAR X XRAT 
a GOLF p PAPA T YANKEE 
u HOTEL • ••• CJ QUEBEC • M I L O B Z ZULU • « • • 
I INDIA R ROMEO •*•• 

ALWAYS CHECK NOTICES 
VOR MONITORING CLASSIFICATION FOR AfH TRAFFIC CONTROL 

PURPOSES i Category I—Course alignment and signal level are monitored 
continuously. VOR H U automatFc tran*f«r and shutdown unit, and la monh 
tared remotely by ft perton. Category II— This I* a Category I VOR wherein 
remote monitoring capability has faded and the VOR li temporarily monitored 
solely through use OR automatic equipment mhlrh monitors course and signal 
level and hai an automatic transfer unit. Upon receipt of a pilot report that 
the VOR Is operating normaMy, It 1i placed ID Category 11 * M R B permits It to 
lie used for a(r navigation and air traffic control purpose*. Category III — 
VOR monitored solely through me of automatic equipment which monltori 
course and signal level and ha* automatic transfer and shutdown unit. Such 
a VOR may be Inoperatlre f»r a limited pvriod before a NOT AM is Issued. 
VQRs which are not controlled by an F S S . and are lorated too far from a 
staffed facility to be monitored with a VHP receiver, will fall Into Category 
111. Category JV^Course alignment and signal level are monitored eoti-
Hnouily at an adjacent F S S but there is no automatic t ran* fee and shutdown 
unit, burins periods when the remote control left lure li Inoperative, a VOR in 
thlt category will be advertlkvd, by NOTAM, as niit-nf-service regardless of 
IU operating condition. NOTAT Category I , 111, IV shown by I, 3T 4 follow¬ 
Ing name In Location Column, 

LEGEND 
Ft!-Plight Service Station <FAA> (Farmsrty ATCS) toaatlDn eanlUllzstf, 
NOTE: The Federal Government disclaims responsibility; (or non-Federal air 

navigation facilities, 

(A) = Army facility. 
<AF) = Alr Force facilitŷ  
{ANG) = Air National Ou*rd farility. 
(N)=Navy facility. 
(P) = Private farility. 

<R) = Rt*t* R*.-iUty. 
(tWoO !3O0)-]|cniri of operation 

local time 
3— Monitoring category 
*> = .\>w or revSnod data 

RAO 10 CLASS DESIGNATIONS 
Identification of VOR/VORTAC/TACAN Stations by Claw (Operatlooa 

Limitations); 
Normally Anticipated 

Clt" Altitude Service 
H- W.OOO-RS.OOC MSL 
M- 1S.IM0 30.0WV MSL 
L- Vp to IWOT MSL 

NOTE: An IT VOR facility Is cap ah I- of pmviijing IT- and L- oervk* volume 
and an M- facility additionally provide* L- service volume. 

Normally Anticipated Inter­
ference-free Distance Service 

m smi (iSe.Sl mul) 
IX) smi (78.10 |iml> 

smi (M.te nml) 

AAS , Airport Advlaory Service at FSS-lecated airport. 
AB — C o n t i n u o u s automatic transcribed broadcast service, 
AC Approach Control Tower, FAA (transmit* on voice channel or 

associated ranges and JLH In addition to frequencies listed-) 
B Scheduled Broadcast Station (broadcast* weather at 14 and 

45 mlnutei after the h/mr; Air Force Broadcasts, generally. 
tO minutes). 

C Control Tower, FAA. 
CI Control Tower (City, County. Private, etc.), 
CM , . , , - , . „ , „ Control Tower {Military, listing only civil frequencies avail­

able). 
CONS0LAN *. LF/MF long range navigation aid; aircraft nnint Have beat 

frequency oscillator (BFO). 

TO A I R M E N SECTION 
DME 111F standard {TAGAN compatible) distance measuring 

equipment. 
OCA Ground Controlled Approach System. 
H Non-directional T&dlo beacon (homing), power BO watt* to hat 

than »00 watts. 
IIH Von'directional radio beacon (homing), power tWM watt* or 

more. 
ILS Instrument Landing System (voice on locaJJxr channel). 

... L/MP (K»-«B kc) voice facility on other tb» ntng* fre­
quency. 

LFal — - VHP fan marker, low powered {5 watta), 
LMM , „ „ C«MPAH» locator station when Inst alt ed at middle marker lite. 
LOM Compass locator station when Installed *t outer marker lite. 
LRCO Limited Remote Communication Outlet. 
MA . Range (adco<-lct vertical radltora)̂  power lest than M watte. 
3JIT N on direction a I radio beacon (homing) power let* than SO 

watU. 
ML Range (loop radiators), powerless tban CO watts. 
&DI VHF middle marker. 
MRA . . . Range (adcock, vertical radiatora). power » watt* or more, 

but less than 160. watts. 
MRL Range (LOOP radiators), power M watts or more, hut Iraa than 

150 v*tl.R 
NSME . . . . . . . . I'HF nonstandard dlitanee measuring equipment. 
OM . VHP outer marker. 
RA „ Range (adcock, vertical radiators), power 160 watts or more. 
RCO Remote Communication* Outlet. 
ilea, , Operates on requeit. 
RL Range (loop radiators), power 140 watts or more. 
S Simultaneous range, homing signal and/or voice. 
SLMM Simultaneous middle marker compass locator and twr voice 

tranemisnlnn. 
ft LOM „, Rlmultaneoua outer marker com pans locator and twr voice 

TRANSNILMLON. 
TACAhT UHP navigational raclllty-omnldlrectlonal course and dis­

tance information. 
VOR . VHF navigational facility—omnidirectional, course only. 
VOR/DMR . . . Collocated VOR navigational facility and UHP standard dis­

tance measuring equipment. ! 
VORTAC Collocated VOR and TACAN navigational facilities. 
W Without voice facilities on range frequency. 
Z — 4 . V R I F station location marker at a LP range Matlon̂  

NOTES 
1. Range course* are magnetic In bearing*. 
£. All FAA MH fsctlftlea operate contlnuoa»ly unless dted «* follows: (on rtq). 
it. AM FAA ranges operate continuously. Those which are not manned con­

tinuously are cited In th* remarks column with hours of operation In paren* 
theses, e.g.. (0600-2400). 

4. LMP and VHP ranges listed at the same location an controlled by the 
same FSS. The communication frequencies and the controlling FSS are 
listed with either the LF/LMF or the VOR facility. 

5. The controlling facility Is shown in the Remark* column for an aid the 
nams of whifh le NOT capitalised In the Location column and Is HOT 
aiirfUed by the Letter "W" Ln the Class column; e.g., Eufaula, (Alabama), 
L-BVOR Is controlled by the Columbia, Georgia, FSS. Drake1, (Aricona), 
L-VOItW nut MNTN>1lcrt rfmotdy. 

FIGURE 16d. Radar-radio listings. 
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AIR NAVIGATION RADIO AIDS—Con fin u«cf 

FREQUENCIES 
LOCATION ClASS IDEM! 

TRANSMITS 
REMARKS 

RECEIVES 

ARIZONA 

Bitekaya • 
Cats Grands i 
CMndltr (AF) 
CocMio • 
DOUGLAS (AAS)i 
DollflH 
Drake.' 
Flajitjil 
FL Hauehueo-Llbby AAF, 
Ft HauthUM-UbbyAAF. 
GILA BEND • 
Loin (AF) 
Peach Srjrinti • 
PHOENIX 
Phoenix ' . . . . . . 
Phoenli, Shy Harbor... 

Phoenix,...__ . . . 
PRESCOTT (AAS)-
Prescott 
Preicott i 
St. Johnt i 
San Simon < 
Tuba Clti i 
• TUCSON 
Tucion . 
Tuieon Mun 
Wlnitow 

Wlnalsw i 
YUMAI 
Yuma MCAS 
Yuma MCAS 

L-BVOR 
M-BVOR 
HW 
L-BVOR-DME.. 
L-BVOS 
BJ , 
l-VORW 
LRCO 
HW 
CM 
H-BVORTAC . 
HW 
H-BVORTAC... 
SBMRAZ 
H-BVORTAC. -. 
AC*.) 

Center.. 
SBRAZ 
VHF/DF 
H-BVORTAC. 
H-BVORTAC. 
M-VORW 
H-BVOR . . . . 
SABH/ 
h-bvortac-. 
ccj) 
SABH 

L-SVGRTAC. 
H-CVOR 
KHW 
CM 

6XK.. 
CZC. 
CHD.. 
Cl£... 
DUO.. 

DRK. 

FHU.. 

GBN., 
LUF.. 
PGS.. 
PX.. . 
PHX.. 

PC. 

PRC... 
SJN... 
sso.. . 
TBC— 
TUS... 
TUS... 

INW.. 

INW.. 
YUM.. 
NYL.. 

110.6 
114.8 
JS6 
110.4 
110.0 V 243.0 253.4 272.7 
379 
110.4 
1282 -
410 
1262 
116,6 V 243.0 2S5.4 272.7 
219 
112.0 
326 V 243.0 255.4 272.7 
115.6 
27S 118.1 118.7 1202 126.2 243.0 257 J 348.6 

So* page 47 lor center fraquencloa.. — 
347 V 255.4 243.0 272.7 

114.1 
112.3 
115.4 
113.5 
338 V 243.0 255 4 272.7 
117.1 
371 118.3 243.0 257J 343.S... 
266 V-255,4 

(3> -3023.S req*.. 

122.1. . . . . . . . . 

122.S 
(3) -3023.5 ran*.. 

122.1 
(3) -3023.5*. 

<2X>.. 

(3) —3023.5 reqa>., 
122.1 126.7 

110.0 
116.8 V 243.0 255.4 272.7.. 
344 
290 119.1 126.2 243.0 340.2 3607 362.8.. 

(3) -3023.5 r»o> , 

(2H> 
(3) -3023.5*. 

(3) -3023.5 « « . • . . 

NSME. Phoenli rSS 
Phoenli FSS 

NSME. Dougln FSS 

Preitolt FSS 

Prtaalt FSS 
81A 154N 26IA 346N 
NSME 

78AHJN 241A 322N 

Zunl, N Mil FSS 

PreicoM FSS 
63A Ittn 2SJA 324N 

NSME 

Proiccll f$S 

NSME 

V = 112.2. laS.J, 13.1.0 mc transmitted. • - Q u i r d i same V1TF and CHP freqe facility transmits except IS2.S mc. (I)=3(BJJ kc gtiirded. (!) = 8 0 I J . » be: 
US.6 mc. (3) = Soe3.5 he: 122 i. lflj.7, JS.VQ mc . e.g. (S)-lSS.v" guards every frequency In group <3) except 135.0 mc. (<r) = Tower equipped with 131.9 mc or 
! IT "I = Tower equipped with 121.7 mc fnr control or ground traffic. EMERGENCY FRRQURrJCV (121.6 mc) tranimlta and guards It aH FSS. Towers (FAA 
mil Military), renters and !>P Stations; this frequency Is not tabulated In the list above. ^Automatic voice Identification NOTE: FIRST FREQUENCY 
LISTED IS THE NAVIGATIONAL Ain r n A N N E L : OTHERS ARK COMMUNICATIONS CHANNELS See Legend Page (Radtr/Bdo-l> for VOR Monitoring 
Clceatncatlon and Radio Clans TleslgnatUina. 

FIGURE 16e. Air navigation radio aids. 
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VOR RECEIVER CHECK POINT 

INTRODUCTION 

Part 43 of the Civil Air Regulations provides, among 
other things, for certain VOR equipment accuracy 
checks prior to flight under instrument flight rules. 
To comply with this requirement and to Insure satis­
factory operation of the airborne system, the FAA has 
provided pilots with the following means of checking 
VOR receiver accuracy: (1) radiated test signals, 
(2) certified airborne check points and (3) certified 
check points on the airport surface. 
The VOT facility transmits a test .signal for VOR 
receivers which provides users of VOR a convenient 
and accurate means to determine the operational 
status of their receivers. The facility is primarily 
designed to provide a means of checking the accuracy 
of a VOR receiver while the aircraft is on the ground. 
The radiated test signal Is used by tuning the re­
ceiver to the published frequency of the test facility. 
With the flight path deviation indicator (FPDI) 
centered the omnlbearlng selector should read 0° with 
the to-from Indication being "from" or the omnl­
bearlng selector should read 180° with the to-from 
indication reading "to." Should the VOR receiver 
be of the automatic indicating type, the Indication 
should be 180°. (This Is true for all airborne re­
ceivers except Mitchell which will indicate 0 ° ) . Two 
means of identification are used with the VOR ra­
diated test signal. In some cases a continuous series 
of dots is used while (n others a continuous 1020 cycle 
tone will identify the test signal. Information con­
cerning an individual test signal can be obtained 
from the local flight service station. 
Airborne and ground check points consist of certified 
radlals that should be received at specific points on 
the airport surface or over specific landmarks while 
airborne in the Immediate vicinity of the airport. 
Should an error In excess of ± 4 ° be Indicated through 
use of the ground check or ± 6 * using the airborne 
check, IFR flight should not be attempted without 
first correcting the source of the error, CAUTION, 
no correction other than the "correction card" figures 
supplied by the manufacturer should be applied in 
making these VOR receiver checks. 
The list of radiated test signals, airborne check 
points and ground check points Is given on the follow­
ing pages. 

NOTE: The information Is provided In the following 
order: Facility name (plus airport name, if needed) ; 
bearing In degrees magnetic from the V O R ; location 
of the check point (distances In nautical miles); and 
altitude (in feet MSL, If any), 

RADIATED TEST SIGNAL 
tALBANY (County 109.0 mc) 
•ALBUQUERQUE (Kirtland AFB 111.0 mc) 
•ANCHORAGE (International 111.0 mc) 
* AKRON (Canton 112.0 mc) 
•BEDFORD (Hanscom 110.0 mc) 
•BIRMINGHAM (Municipal 111.0 mc) 
•BOSTON (Logan International 111.0 mc) 
•BUFFALO (Greater Buffalo Int'l 109.0 mc) 

•BURBANK (Lockheed Air Trml 110.0 mc) 
•BURLINGTON (Municipal) 109.0 mc) 
•CHARLESTON (AFB/Munirlpal 111.0 mc) 
•CHARLESTON (Kanawha Co 111.0 mc) 
•CHARLOTTE (Douglas Municipal 111.0 mc) 
•CHICAGO (Midway 111.0 mc) 
•CHICAGO (O'Hare International 112.0 mc) 
•CINCINNATI (Greater Cincinnati 112.0 mc) 
•CLEVELAND (Hopkins 110.4 mc) 
•COLUMBUS (Port Columbus 111.0 mc) 
•DALLAS (Love 111.0 mc) 
•DAYTON (Municipal 111.0 mc) 
• D E N V E R (Stupleton Airfld 111.0 mc) 
•DETROIT (City 112.0 mc) 
•DETROIT ( Willow Run 109.0 mc) 
•EL PASO (International 111,0 mc) 
•FORT W A Y N E (Baer 111.0 mc) 
•FORT W O R T H (Amon Carter 111.8 mc) 
•FORT W O R T H (Meacham 108.2 mc) 
•HOUSTON (International 111.0 mc) 
•INDIANAPOLIS (Weir Cook 109.0 mc) 
•JACKSONVILLE (Imeson 111.0 mc) 
•KANSAS CITY (Municipal 108.6 mc) 
• K N O X V I L L E (McGhee-Tyson 111.0 mC) 
•LONG BEACH 109.0 mc) 
•LOS ANGELES (International 112.0 mc) 
•LOS ANGELES (Van Nuys 109.0 mc) 
•LOUISVILLE (Standlford Fid 111.0 mc) 
•MEMPHIS (Municipal 111.0 mc) 
tMIAMI (International 112,0 mc) 
• M I L W A U K E E (General Mitchell 109.0 mc) 
•MINNEAPOLIS-ST PAUL (Wold-Chamberlain 111.0 

mc) 

•NASHVILLE MUN (Berry 111.0 mc) 
• N E W A R K 111.4 mc 
• N E W YORK (Idlewild 112.0 mc) 
• N E W YORK (La Guardla 108.4 mc) 
•OAKLAND (Metro.-Oakiand Intl 108.8 mc) 
•PHILADELPHIA (International 111,0 mc) 
•PHOENIX (Sky Harbor 109.0 mc) 
•PITTSBURGH (Greater Pittsburgh 111.0 mc) 
•PORTLAND (International 111,0 mc) 
•RICHMOND (Byrd Fid 110.8 mc) 
•ST. LOUIS (Lambert 111.0 mc) 
•SALT LAKE CITY (Municipal #1—111.0 mc) 
•SAN ANTONIO (International 108.8 mc) 
•SAN DIEGO (Lindbergh 109.0 mc) 
•SAN FRANCISCO (International 111.0 mc) 
•SANTA MONICA (Municipal 110.2 mc) 
•SAVANNAH, Travis (Chatham 111,0 mc) 
•SPOKANE (International 109.6 mc) 
•TALLAHASSEE (Municipal 111.0 mc) 
•TAMPA (International 111.0 mc) 
•TULSA (Municipal 109.0 mc) 
•WASHINGTON, D.C. (National 108.2 mc) 
• W E S T PALM BEACH (Palm Beach Intl 109.0 mc) 
tWICHITA (Municipal 111.0 mc) 

Notes: 'Continuous monitoring 
fChecked dally for accuracy 

FIGURE 1 7 . VOR receiver checkpoints. 
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AIR TRAFFIC CONTROL PROCEDURES 
D E P I N 

AIR ROUTE TRAFFIC CONTROL CENTER (CENTER) - A facility 
established to provide air traffic controT'service to IFR (lights operating 
within controlled airspace and principally during lh«- en route phase of 
flight. 

A I R T R A F F I C - Aircraft In operation anywhere in the airspace and on 
(hat area of an airport normally used for movement or aircraft. 

A T R TRAFFIC CLEARANCE - Authorization by air traffic control, lor the 
purpose Of preventing'collision between known aircraft, for an aircraft to 
proceed under specified tragic conditions within controlled airspace, 

A I R TRAFFIC CONTROL - A service operated by appropriate authority to 
promote the safe, orderly, and expeditious flow of air Iraffic, 

AlFuVORT ADVISORY A R E A - The area within five statute miles of an 
unrontrdlled'alrpori on which Is located a Flight Service Station so 
depicted on the appropriate Sectional Aeronautical Chart, 

a T r ^ O R T ADVISORY SERVICE - A service provided by a Flight Ser¬ 
vice Station to enhance the safety of terminal operations at airports 
where a station 1 b operating but where there Is no control tower, 

AIRPORT TRAFFIC AREA - That airspace within a circular limit de¬ 
fined by a five statute mile horizontal radius from the geographical center 
of an airport at which an operative airport traffic control lower 1 5 
located and extending upwards from the surface to. but not including, 
2,000 feet above the surface, 

AIRPORT TRAFFIC CONTROL TOWER (TOWER) • A facility providing 
airport traffic control service. 

APPROACH CLEARANCE - The clearance issued to the pilot of an air­
craft malting a flight subject to instrument flight rules authorizing an 
approach for landing by such aircraft, 

APPROACH CONTROL SERVICE - Air traffic control service, provided 
by a terminal area traffic control facility, for arriving and/or departing 
IFR flights. 

APPROACH SEQUENCE - The order in which aircraft are positioned while 
awaiting approach clearance or white on approach. 

ATC * An abbreviation used in radiotelephone, Interphone, or other 
conversation to mean the air traffic control service of the FAA. 

CONTINENTAL CONTROL AREA - The continental control area consists 
of the airspace of the continental United Statea at and above 14,500 feet 
MSL, bul exclude*; (1) the state of Alaska, (2) the airspace leas than 
1500 feet above terrain, and (3) prohibited and restricted areas except 
those restricted areas specified In Part 601 of the Regulations of the 
Administrator. 

CONTROL AREA - Unless otherwise provided in appropriate cases, con­
trol areas extend upward from 700 feet above the surface uniil designated 
from 1ZO0 feet above the surface or from at least 500 feet below the MEA, 
whichever Is higher, to the base of the continental control area. 

CONTROL ZONE - Control nones extend upward from the surface. A 
control zone may Include one or more airports and is normally a circular 
area of 5 statute miles In radius with extensions where necessary to in­
clude instrument approach and departure paths. 

CONTROLLED AIRSPACE - Airspace of defined dimensions designated 
by the Administrator as continental control area, control area, control 
zone or transition area, within which air traffic control Is exercised. 

C R U J S I N O ALTITUDE - Cruising altitude Is a Level determined by 
vertical measurement from mean sea level. 

FLIGHT ASSISTANCE SERVICE - An assistance and advisory service lo 
promote til,* saTe condurt 6T fliirhi. 

FLIGHT LEVE_L - Flight level \i a level of constant atmospheric pressure 
related'lo a reference datum of 29.92" Hg. For example, flight levet 
290 is equivalent to an altimeter indication of 25,000 feet, and flight level 
265 Is 26,500 feet. 

FLIGHT PLAN - Specified Information filed either verbally or in writing 
with air traffic control relative to the intended flight or an aircraft. 

FUOHT SERVICE STATION (F6S| - A facility operated by the FAA 10 
provide flight assistance wcrvlce. 

IFR - The symbol used to designate Instrument flight rules. 

IFR CONDITIONS - Weather conditions below the minimum prescribed 
for flights under VFR. 

LARGE AIRCRAFT - Aircraft of more than 12, BOO pounds maximum 
certificated"take-off weight. 

FIGURE 17a. Definitions, air traffic control. 

RADIAL - A magnetic bearing extending from a VOR/VORTAC/TACAN. 

REPORTING POINT - A geographical location In relation to which the 
position of an aircraft is reported. 

SPECIAL VFR CONDITIONS {Special VFR minimum weather*conditions) -
Weather conditions which are less than basic VFR weather conditions and 
which permit flight under visual flight rules as specified in CAR 60.31. 

TRAFFIC PATTERN - The flow of aircraft operating on and In the vicinity 
of an airport during specified wind conditions as established by appropriate 
authority. 

TRANSITION AREA - Transition areas extend upward from 1200 feet or 
higher above the surface when designated to complement control zones; 
from 700 feet above the surface when designated In conjunction with an 
airport with no control zone but for which an Instrument approachprocedure 
has been prescribed; or from 1200 feet or higher above the surface when 
designated In conjunction with airway route structures or segments. 
Unless otherwise limited, transition areas terminate at the base of the 
overlying controlled airspace. 

VFR - The symbol used to designate visual flight rules, 

VFR CONDITIONS - (VFR minimum weather conditions) Basic weather 
conditions prescribed In CAR 60.30 (or flight under VFR. 

VISIBILITY - (a) Flight visibility - The average horizontal distance that 
prominent objects may be seen from the cockpit, (b) Ground visibility -
The average range of vision in the vicinity of an airport as reported by 
the U.S. Weather Bureau or, It unavailable, by an accredited observer. 

60 
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V F R A N D " V F R C O N D I T I O N S O N T O P " 
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CRUISING ALTITUDES 

IFR W I T H I N C O N T R O L L E D A I R S P A C E A T 
A L T I T U D E S A S S I G N E D B Y A T C (ALTITUDES 
I H O W N B * 1 O W O R * FOR (LIGHT PLOFTNING 
P U R P O S E S O N L Y ) 

IFR O U T S I D E C O N T R O L L E D A I R S P A C E 

ALL COURSES ARE MAGNETIC 

F L 2 9 0 > WON. NIONT i t v i i l s k m h MI M 

V F R A N D " V F R C O N D I T I O N S O N T O P " 

X 

o 

3 , 0 0 0 ' A B O V E T H E S U R F A C E 
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FIGURE 17C, Cruising altitudes. 

How to Report an Accident 

Notlfleation Requirement* 
The pilot, or operator, of an aircraft of U.S. regiitry must immediately 

notify the FAA of any aircraft accident which: 
(a) I i known or believed to have been caused by structural failure 

of the aircraft, engine, or propeller. 
(b) Involves midair collision of two or more aircraft. 
(c) Remit) in serious injury to any person, or fatal injury to any 

person not an occupant of the aircraft. 
(d) Involve! fire in any of the component! or systems on board the 

aircraft regardless of the extent of injury to the occupants or 
damage to the aircraft 

The pilot, or operator, ihall notify the nearest FAA Flight Service 
Station, or General Aviation District Office informing them of: 

1. Location. 
2. Date. 
3. Time of day. 
4. Number of person) involved. 

5. Injuries to each. 
6. Aircraft registration number. 
7. Aircraft make and model, 
8. Names of crewmembers and operator. 
9. The circumstances surrounding the accident. 

Reporting Requirements 
The pilot, or operator, of an aircraft of U.S. registry must, as soon as 

possible, after the accident, complete a written, report to the FAA if the 
accident involved: 

(a) Serious or fatal injury to a nonoccupant of the aircraft, or 
(b) Estimated repair cost of i 100 or more. 

The written report must be submitted in triplicate on Form FAA-916 
and mailed or delivered to the nearest FAA General Aviation District 
Office or Regional Office, or to the State aviation official or investigator, 
where applicable. (CAB Safety Investigation Regulations, Part 320, 
Subch.II.) 

FIGURE 1 8 . How to report an accident. 
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FIGURE 20. Altimeter readings. 



FIGURE 22. Instrument grouping. 
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FIGURE 23. Bank, airspeed, and load factors. FIGURE 24, The airspeed indicator. 
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FIGURE 2 5 . ADF indications. FIGURE 2 6 . VOR navigation receiver 
indications. 
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FEDERAi AVIATION AGENCY 
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FIGURE 2 8 . Example of VFR flight plan with flight following service requested. 

Color and type of signal On the ground In flight 

Steady green Cleared for takeoff Cleared to land. 

Flashing green Cleared for taxi 
Return for landing (to be fol­

lowed by steady green at 
proper time). 

Steady red Stop Give way to other aircraft and 
and continue circling. 

Flashing red Taxi clear of landing area 
(runway) in use. Airport unsafe—do not land. 

Flashing white Return to starting point on air­
port. 

Alternating red and green. General warning signal—exercise extreme caution. 

FIGURE 2 9 . Light gun signals used in airport traffic control. 
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A I R S P E E D C O R R E C T I O N T A B L E 
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FIGURE 3 0 . Airspeed correction table. 



EXAM-O-GRAM NO. 12 

THE MAGNETIC COMPASS 

£ 6 L'TK 'f* 
".i.i,t|,T,ui.i-i |. 

The magnetic compass, in terms of its er­
rors, limitations, and in-flight characteristics, 
is one of those aeronautical subjects in which 
consistently large numbers of pilots fare 
poorly on F A A written examinations. There 
is evidence that this veteran instrument—it 
was one o f the first to be installed in an air­
craft—is one of the least understood instru­
ments in the cockpit of today's modern gen­
eral aviation aircraft. Many pilots seem to 
operate on the premise that it is easier to 
ignore this instrument's errors than it is to 
learn them. However, it should be remem­
bered that (1 ) this is the only directional-
seeking instrument in the cockpit o f most 
general aviation aircraft, and (2 ) it is 
mechanically a simple, self-contained unit 
(independent of external suction or electrical 
power for its operation) that is likely to re­
main reliable at all times—reliable, that is, 
if the pilot understands its inherent errors. 

W H A T A R E SOME OF T H E COMPASS 
ERRORS T H A T T H E PILOT SHOULD 
U N D E R S T A N D ? 

The pilot should understand: 

I. VARIATION—This is the angular dif­
ference between true north and magnet­
ic north which is plotted on charts in 
degrees east or west. The pilot should 
understand perfectly which to add and 
which to subtract when converting from 
true headings or courses to magnetic 

headings or courses and vice versa. 
(Many pilots find such memory aids as 
"east is least and west is best" helpful 
in remembering that east is subtracted 
and west is added when going from true 
to magnetic.) 

II. DEVIATION—This is the deflection of 
the compass needle from a position of 
magnetic north as a result of local mag­
netic disturbances in the aircraft. To 
reduce this deviation, the compass has 
a compensating device consisting of 
small adjustable magnets. The compass 
should be checked and compensated peri­
odically. The errors remaining after 
"swinging" the compass should be re­
corded on a compass correction card 
which should be installed in the cockpit 
within the view of the pilot. (NOTE: 
Avoid placing metallic objects such as 
metal computers, flashlights, etc., on top 
of the instrument panel near the mag­
netic compass as this practice may 
induce large amounts of deviation 
and seriously affect the instrument's 
accuracy.) 

In addition to these errors, the pilot should 
have a working knowledge o f the following 
in-flight errors: 
III. OSCILLATION ERROR—The erratic 

swinging of the compass card which may 
be the result of turbulence or rough pilot 
technique. 
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IV. MAGNETIC DIP—The tendency o f the 
magnetic compass to point down as well 
as north in certain latitudes. This ten­
dency is responsible fo r : 

A. Northerly Turn Error—This error 
is the most pronounced of the in­
flight errors. It is most apparent 
when turning to or from headings of 
north and south. 

B. Acceleration Error—An error that 
can occur during airspeed changes. 
It is most apparent on headings of 
east and west. 

A s a quick refresher on this instrument's 
in-flight dip error, we invite you to accom­
pany us on a simulated demonstration flight 
around the compass rose. Unless otherwise 
noted, we will limit our bank during turns to 
a gentle bank. Also, we will assume that we 
are in the northern hemisphere because the 
characteristics which we will observe would 
not be present at the magnetic equator, and 
would be reversed in the southern hemi­
sphere. 

DEMONSTRATION NO. 1 ( H e a d i n g -
North ; Error—Northerly Turn Error) 

As we start a turn in either direction from 
this heading, we notice that momentarily the 
compass gives an indication of a turn op­
posite the direction of the actual turn, (While 
the compass card is in a banked attitude, the 
vertical component of the earth's magnetic 
field causes the north-seeking end of the 
compass to dip to the low side of the turn, 
giving the pilot an erroneous turn indica­
tion.) If we continue the turn toward east 
or west, the compass card will begin to indi­
cate a turn in the correct direction, but will 
lag behind the actual turn—at a diminishing 
rate—until we are within a few degrees east 
or west. One additional demonstration which 
we will cover before leaving north is the 
Slow Turn Error. If, while holding a com­
pass indication of north, we sneak into a very 
gradual and shallow banked turn—say 3° or 
4° of bank—it is possible to change the actual 
heading of the aircraft by 20° or more while 
still maintaining an indication of north by 
the compass. 

DEMONSTRATION NO. 2 ( H e a d i n g -
East ; Error—Acceleration Error) 

The Northerly Turn Error that we previ­
ously experienced is not apparent on this 
heading (o r on a west heading). However, 
let's see what happens when we accelerate 
and decelerate by changing the airspeed. 
With the wings level, we will increase the 
airspeed by increasing the power setting or 
by lowering the nose, or both. Result—al­
though we are holding the nose of the air­
craft straight ahead, our compass card er­
roneously indicates a turn toward north. On 
the other hand, if we decrease the airspeed 
by reducing the power setting or raising the 
nose of the aircraft, or both, the compass will 
give an erroneous indication of a turn toward 
south, (Because o f the pendulous-type 
mounting, the end of the compass card, which 
the pilot sees, is tilted upward while accel­
erating and downward while decelerating 
during changes of airspeed. This momentary 
deflection of the compass card from the hor­
izontal, results in an error that is most ap­
parent on headings of east and west.) 

DEMONSTRATION NO. 3 ( H e a d i n g -
South ; Error—Northerly Turn Error ) 

Again we are presented with the Northerly 
Turn Error problem that we encountered in 
Demonstration No. 1. Although the same set 
of forces that caused the erroneous indication 
when we banked the aircraft while on a north 
heading will likewise be working against us 
on this heading, the compass indications will 
appear quite different. For example, as we 
roll into a turn in either direction, the com­
pass gives us an indication o f a turn in the 
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correct direction but at a muck faster rate 
than is actually being turned. A s we continue 
our turn toward west or east, the compass 
indications will continue to precede the ac­
tual turn—but at a diminishing rate—until 
we are within a few degrees of west or east, 
(It might be noted that the Acceleration 
Error is not apparent on this heading or on a 
north heading.) 

DEMONSTRATION NO. 4 ( H e a d i n g -
West ; Error—Acceleration Error) 

On this heading we encounter the exact 
same errors that we have previously covered 
on a heading o f east in Demonstration No. 2, 
If we increase the airspeed, we will get an 
erroneous indication of a turn toward north. 
If we decrease the airspeed, we will get an 
erroneous indication of a turn toward south. 
(A memory aid that might assist you in re­
calling this relationship between airspeed 
change and direction o f the error is the word 
A N D S — A c c e l e r a t e - N o r t h , Decelerate-
South.) 

W H A T A R E THE MAIN POINTS T H A T 
SHOULD BE R E M E M B E R E D CONCERN­
ING T H E S E FOUR DEMONSTRATIONS? 

The points we are trying to get across are 
these: (1 ) W H E N T A K I N G READINGS 
FROM THE MAGNETIC COMPASS 
WHILE ON A N O R T H E R L Y OR SOUTH­
E R L Y HEADING (for establishing a course, 
setting the gyro-driven heading indicator, 
e tc . ) , R E M E M B E R T H A T IT IS ESSEN­
T I A L TO H A V E THE WINGS PERFECT­
L Y L E V E L FOR S E V E R A L SECONDS 
PRIOR TO T A K I N G T H E READING. ( 2 ) 
IF YOU A R E ON A N E A S T E R L Y OR 
W E S T E R L Y HEADING, IT IS IMPOR­
T A N T T H A T THE A I R S P E E D IS CON­
STANT IN ORDER TO GET A N 
A C C U R A T E R E A D I N G . (3 ) ON A N 
INTERMEDIATE HEADING, BOTH OF 
T H E ABOVE CONDITIONS SHOULD BE 
MET. (Note: If your aircraft is equipped 
with a gyro-driven heading indicator, check 
it frequently with your magnetic compass.) 

TURNS TO HEADINGS BY REFERENCE 
TO THE MAGNETIC COMPASS 

For the pilot who would like a general set 
of rules for determining his lead point for 

making turns by reference to the Magnetic 
Compass, the following is submitted: 

(NOTE: The angle of bank should not exceed 1 5 ° 
in order to minimize dip error.) 

1. When turning to a heading of north you 
must allow, in addition to your normal 
lead, a number of degrees approximately 
equal to the latitude at which you are fly­
ing. Example: You are making a left 
turn to a heading of north in a locality 
where the latitude is 30 °N. You have 
previously determined your normal lead 
to be approximately 5° for this particular 
angle of bank. In this case, you should 
start your rollout when the compass reads 
approximately 35°. 

2. When turning to a heading of south, you 
must turn past your normal lead point by 
a number of degrees approximately equal 
to the latitude at which you are flying. 
Example: You are making a right turn to 
a heading of south in a locality where the 
latitude is 30 °N. You have previously 
determined your normal lead to be ap­
proximately 5° for this particular angle 
of bank. In this case, you should turn 
past your normal lead point of 175* 
(180° — 5°) by 30% and start your roll­
out when the compass reads approximate­
ly 205°, 

3. The error is negligible when turning to 
east or west; therefore, use the normal 
amount of lead when turning to an east 
or west heading. 

4. For intermediate headings that lie be­
tween the cardinal headings, use an ap­
proximation based on the heading's 
proximity to north or south, the direc­
tion of the turn, and your knowledge of 
the compass's lead and lag characteristics 
in these areas. In other words, use an 
"educated guesstimate". 

We won't guarantee you that the above 
method will roll you out on the exact heading 
every time—at best, it is an approximate 
method. But it will get you reasonably close 
to your desired heading, and this beats hav­
ing no method at all. 

KNOW Y O U R MAGNETIC COMPASS 
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How to Obtain EXAM-O-GRAMS 

Many EXAM-O-GRAMS for Private, 
Commercial, and Instrument Pilots have 
been published, and as the need arises, more 
will be made available. Some E X A M - O -
GRAMS are intended to provide specific, de­
tailed information on those subjects that 
seem to cause applicants the most difficulty 
on examinations. Other EXAM-O-GRAMS 
deal with items of vital importance to the 
pilot, but available information may not ade­
quately cover the subject for various reasons. 
All of the EXAM-O-GRAMS should prove 
most useful on any training program. 

EXAM-O-GRAMS are distributed free to 
ground school operators, flight school oper­

ators, ground instructors, flight instructors, 
etc. Any individual in these classifications 
who wishes to be placed on the EXAM-O-
G R A M mailing list should address his re­
quest t o : 

Federal Aviation Agency 
Operations Airman Examination Section 
Staging Facility Building 
5S00 South Portland 
Oklahoma City, Oklahoma 

N O T E : Normally, only single copies are distributed 
to each operator or instructor. Sufficient quantities 
are not available to supply all pilots and participants 
in ground school classes. However, they may be 
reproduced by recipients in any way desired. 
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