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PREFACE 

The F l i g h t Standards S e r v i c e , Federa l A v i a t i o n A d m i n i s t r a t i o n , 

has i s s u e d t h i s R o t o r c r a f t - H e l i c o p t e r F l i g h t I n s t r u c t o r Writ ten 

Test Guide, t o a s s i s t a p p l i c a n t s who are preparing for t h i s t e s t . 

I t was prepared by the same Federa l A v i a t i o n A d m i n i s t r a t i o n 

s p e c i a l i s t s who developed the t e s t s c u r r e n t l y i n u s e . I t s purpose 

i s t o guide p r o s p e c t i v e a p p l i c a n t s towards a c l e a r understanding 

o f the requirements , r e f e r e n c e m a t e r i a l , t e s t s , and procedures . 

A study o u t l i n e , l i s t o f s tudy m a t e r i a l s , and sample t e s t w i t h 

answers and e x p l a n a t i o n s are p r e s e n t e d . 
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C H A P T E R 1 . M A T U R E O P T H E W R I T T E N T E S T 

1 . I N T R O D U C T I O N . T h i s s t u d y g u i d e w a s p r e p a r e d b y t h e F l i g h t S t a n d a r d s 
S e r v i c e o f t h e F e d e r a l A v i a t i o n A d m i n i s t r a t i o n t o a s s i s t a p p l i c a n t s w h o 
a r e p r e p a r i n g f o r t h e F l i g h t I n s t r u c t o r R o t o r c r a f t - H e l i c o p t e r W r i t t e n 
T e s t . I t w a s p r e p a r e d b y t h e s a m e p e r s o n n e l w h o a r e r e s p o n s i b l e f o r 
d e v e l o p i n g t h e t e s t . 

T h i s g u i d e i s n o t o f f e r e d a s a q u i c k a n d e a s y w a y t o o b t a i n t h e n e c e s s a r y -
k n o w l e d g e f o r p a s s i n g t h e w r i t t e n t e s t . T h e r e i s n o q u i c k a n d e a s y w a y 
t o o b t a i n t h e b a c k g r o u n d o f e x p e r i e n c e , k n o w l e d g e , a n d s k i l l t h a t t h e 
p r o f e s s i o n a l f l i g h t i n s t r u c t o r s h o u l d a c q u i r e i n o r d e r t o p r o v i d e t h e 
h i g h q u a l i t y o f t r a i n i n g n e c e s s a r y t o t r a n s f o r m t o d a y ' s s t u d e n t i n t o 
t o m o r r o w ' s p r o f i c i e n t p i l o t . R a t h e r , t h e i n t e n t o f t h i s g u i d e i s t o 
d e f i n e t h e s c o p e a n d n a r r o w t h e f i e l d f o r s t u d y , i n s o f a r a s p o s s i b l e , t o 
t h e b a s i c k n o w l e d g e r e q u i s i t e t o o b t a i n i n g a f l i g h t i n s t r u c t o r c e r t i f ­
i c a t e . 

2 . C E R T I F I C A T E R E Q U 1 K K M E U T S . T h e g e n e r a l q u a l i f i c a t i o n s f o r a f l i g h t 
i n s t r u c t o r c e r t i f i c a t e r e q u i r e o f t h e a p p l i c a n t a c o m b i n a t i o n o f a e r o ­
n a u t i c a l e x p e r i e n c e , k n o w l e d g e , a n d s k i l l . A n a p p l i c a n t f o r a f l i g h t 
i n s t r u c t o r c e r t i f i c a t e w i t h a r o t o r c r a f t r a t i n g s h o u l d c a r e f u l l y r e v i e w 
t h e a p p l i c a b l e s e c t i o n s o f F e d e r a l A v i a t i o n R e g u l a t i o n s , P a r t 6 l , f o r 
d e t a i l e d i n f o r m a t i o n o n t h e s e q u a l i f i c a t i o n s . 

3 . T Y P E O F T E S T . T h e F l i g h t I n s t r u c t o r R o t o r c r a f t - H e l i c o p t e r W r i t t e n T e s t 
i s n e c e s s a r i l y c o m p r e h e n s i v e b e c a u s e t h e f l i g h t i n s t r u c t o r s h o u l d b e 
k n o w l e d g e a b l e i n m a n y a r e a s . H e s h o u l d k n o w n o t o n l y " w h a t " t o d o a n d 
" h o w " t o d o i t ; h e s h o u l d k n o w a l s o " w h y " a m a n e u v e r o r p r o c e d u r e i s 
p e r f o r m e d i n a c e r t a i n w a y o r o r d e r ; w h a t t h e r e s u l t s m a y b e i f t h e 
m a n e u v e r o r p r o c e d u r e i s n o t p e r f o r m e d p r o p e r l y ; a n d w h a t e l e m e n t s o f 
p e r f o r m a n c e s h o u l d b e c a r r i e d o v e r f r o m e a c h t r a i n i n g m a n e u v e r a n d p r o ­
c e d u r e i n t o t h e s t u d e n t ' s f u t u r e d a y - t o - d a y f l y i n g t o e n s u r e t h e s a f e s t 
p o s s i b l e p i l o t . I t i s g e n e r a l l y a c c e p t e d t h a t a p i l o t w i t h m u c h k n o w ­
l e d g e b u t l i t t l e s k i l l i s n o t a d e q u a t e l y e q u i p p e d f o r d a y - t o - d a y f l y i n g . 
T o d a y t h e p i l o t w h o i s s k i l l f u l i n o n l y t h e m a n i p u l a t i v e t e c h n i q u e s o f 
f l y i n g a n d l a c k i n g i n a v i a t i o n k n o w l e d g e i s n o t a v e r y s k i l l f u l a i r m a n 
w i t h s a f e t y a s h i s w a t c h w o r d . 

I n a d d i t i o n t o h i s a v i a t i o n q u a l i f i c a t i o n s , t h e f l i g h t i n s t r u c t o r s h o u l d 
b e a t e a c h e r . H e s h o u l d h a v e a n u n d e r s t a n d i n g o f t h e l e a r n i n g p r o c e s s , 
t h e b a s i c t e a c h i n g p r i n c i p l e s , a n d t h e g e n e r a l a p p l i c a t i o n o f t h e s e p r i n ­
c i p l e s t o t e a c h h i s s t u d e n t s e f f e c t i v e l y . T h e r e i s m u c h t r u t h i n t h e 
s a y i n g , " I f t h e r e i s n o l e a r n i n g , t h e r e i s n o t e a c h i n g . " 

Chap 1 P a r 1 
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The helicopter f l i g h t Instructor test i s divided into two sections: 
Section 1 , "Fundamentals of Fl ight Instruction" and Section 2 , "Perform­
ance and Analysis of Fl ight Training Maneuvers." A deta i led outline of 
the subject areas covered in each section appears l a t e r in this guide. 

The time required for the test i s approximately k hours. Test items are 
of the object ive , multiple-choice type, and each can be answered by the 
selection of a s ingle item as the correct choice. This method conserves 
the appl icant's time and the scorer's time, and eliminates the element 
of individual judgment in determining grades. 

h. TAKING THE TEST. In addition to being an exercise in the application 
and use of aeronautical knowledge, a test i s a lso an exercise in communi­
cation since i t involves the use of written language. Communication 
between individuals through the use of such abstract symbols as words i s 
indeed a complicated process; so complicated, in fact , that at times 
communication may either break down or mislead i f care i s not exercised. 
The same word often means d i f ferent things to d i f ferent people. Careful ly 
read the information and instructions in the written test . 

Always bear in mind the following facts when you are taking the test: 

a. The test items are not t r i ck questions. Each statement means 
exactly what i t says. Read each test item stem and each alternate 
response carefu l ly , but do not look for hidden meanings. The 
correct statement does not concern exceptions to the r u l e ; i t re fers 
to the general ru le . However, the incorrect responses are often 
based on the exceptions. 

b . F i r s t , careful ly read the test item stem before you look at the 
alternate responses l i s t e d below i t . Be sure that you understand 
the question or statement in the stem. Then decide what the correct 
answer should be or work out the problem to obtain the answer. 
F ina l ly , look through the l i s t of alternate responses or phrases 
and select the one that says the same thing as your answer. Be sure 
that the one you select answers the test item completely. 

Par 3 Chap 1 
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c . O n l y o n e o f t h e a l t e r n a t e r e s p o n s e 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 . 

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

p r o b l e m , f o r e x a m p l e ) o r f r o m l a c k o f k n o w l e d g e p e r t a i n i n g t o t h e 

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

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

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

t e s t i t e m , d o n o t s p e n d t o o m u c h t i m e o n i t , b u t c o n t i n u e w i t h t h e 

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

b a c k a n d r e c o n s i d e r t h e t e s t i t e m s y o u h a v e p a s s e d o v e r . T h i s 

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

a d v a n t a g e i n d e m o n s t r a t i n g y o u r k n o w l e d g e a n d u n d e r s t a n d i n g o f t h e 

s u b j e c t . 

C h i p 1 P a r h 
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CHAPTER 2 . STUDY OUTLIKE FOR THE FLIGHT INSTRUCTOR 
ROTORCRAFT- HELICOPTER WRITTEN TEST 

SECTION 1 . FUNDAMENTALS OF FLIGHT INSTRUCTION 

5 . FLIGHT INSTRUCTOR'S HANDBOOK, AC 6 l - l 6 . A p p l i c a n t s should f a m i l i a r i z e 
themse lves wi th t h e f o l l o w i n g p e r t i n e n t chapters o f t h i s Handbook: 

NOTE: A l l s p e c i f i c r e f e r e n c e s and examples i n t h i s Handbook 
are "based on a i r p l a n e s ; however, t h e g e n e r a l m a t e r i a l 
i s a p p l i c a b l e t o f l i g h t i n s t r u c t o r s i n o t h e r a i r c r a f t 
c a t e g o r i e s . 

a . Fundamentals o f Teaching and Learning (Chapter I ) . 

b . E f f e c t i v e Teaching Methods (Chapter I i ) . 

c . Aeromedical Information Important t o F l i g h t I n s t r u c t o r s (Chapter I V ) . 

d . The F l i g h t Tra in ing S y l l a b u s (Chapter VT). 

e . F l i g h t I n s t r u c t o r R e s p o n s i b i l i t i e s (Chapter V T l ) . 

SECTION 2 . PERFORMANCE AND ANALYSIS OF 
FLIGHT TRAINING MANEUVERS 

6. AERODYNAMICS AND PRINCIPLES OF FLIGHT. 

a . Aerodynamic terms and d e f i n i t i o n s . 

b . Forces a c t i n g on a h e l i c o p t e r i n f l i g h t . 

c . Angle of a t t a c k and r o t o r b lade p i t c h a n g l e . 

d . Turns. 

( 1 ) Forces a c t i n g on an a i r c r a f t i n a normal t u r n . 

(2 ) Change o f l i f t i n a t u r n . 

(3) Change of drag i n a t u r n . 

(4 ) Change o f load f a c t o r i n a t u r n . 

(5) S l i p p i n g and s k i d d i n g . 

Chap 2 Par 5 



P a g e 6 AC 61-38 
8/16/67 

e . R o t o r t o r q u e . 

f . G y r o s c o p i c p r e c e s s i o n . 

( 1 ) P r i n c i p l e s . 

( 2 ) R e l a t i o n s h i p o f c y c l i c c o n t r o l m o v e m e n t s , r o t o r b l a d e p i t c h 

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

g . R o t o r b l a d e s t a l l . 

h . F u n c t i o n s o f t h e c o n t r o l s a n d c y c l i c t r i m . 

7 . F L I G H T T R A I N I N G M A N E U V E R S A M D P R O C E D U R E S . 

a . K n o w h o w a n d w h e n t o i n t r o d u c e m a n e u v e r s a n d p r o c e d u r e s . 

b . K n o w t h e c o r r e c t t e c h n i q u e f o r t h e m a n e u v e r s a n d p r o c e d u r e s . 

c . B e a b l e t o r e c o g n i z e a n d a n a l y z e c o m m o n s t u d e n t e r r o r s . 

d . B e f a m i l i a r w i t h e f f e c t i v e m e t h o d s o f c o r r e c t i n g s t u d e n t e r r o r s . 

e . K n o w t h e r e q u i r e d m a n e u v e r s a n d p r o c e d u r e s f o r t h e f l i g h t i n s t r u c t o r 

f l i g h t t e s t a s g i v e n i n F A R 6 l . 1 7 3 ( b ) ( 2 ) . 

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

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

( 1 ) S h a l l o w a p p r o a c h e s . 

( 2 ) S t e e p a p p r o a c h e s t o a h o v e r . 

( 3 ) S l o p e t a k e o f f s a n d l a n d i n g s . 

(k) M a x i m u m p e r f o r m a n c e t a k e o f f s . 

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

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

h . K n o w a n d u n d e r s t a n d t h e a e r o n a u t i c a l k n o w l e d g e t h a t s h o u l d b e 

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

C h a p 2 P a r 6 
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Chap 2 Par 8 

8 . USE OF PILOT INFORMATION PUBLICATIONS • 

a . Airman's Information Manual - - Know how t o use and i n t e r p r e t data 
conta ined i n t h i s important p u b l i c a t i o n , such a s : 

(1 ) A i r n a v i g a t i o n rad io a i d s . 

( 2 ) A irport and a i r n a v i g a t i o n l i g h t i n g and marking a i d s . 

( 3 ) A l t i m e t r y . 

(h) Good o p e r a t i n g p r a c t i c e s . 

( 5 ) Radiote lephone phraseo logy and t e c h n i q u e s . 

(6 ) S a f e t y o f f l i g h t . 

(7) N o t i c e s t o Airmen (NOTAMS). 

( 8 ) Airport D i r e c t o r y . 

( 9 ) A i r p o r t / F a c i l i t y D i r e c t o r y . 

b . H e l i c o p t e r F l i g h t Manual — Be a b l e to i n t e r p r e t and use m a t e r i a l 
i n t h i s manual. 

( 1 ) Know and understand the reason f o r each o p e r a t i n g l i m i t a t i o n 
and p o s s i b l e consequences i f exceeded. 

( 2 ) Know how t o determine empty or b a s i c weight and compute u s e f u l 
load and gross w e i g h t . 

( 3 ) Know how t o compute moments from we ights and c e n t e r - o f - g r a . v i t y 
arms. 

(k) Know how to i n t e r p r e t weight and balance data t o determine that 
t h e h e l i c o p t e r i s proper ly loaded . 

(5 ) Know f l i g h t load f a c t o r l i m i t a t i o n s and a i r s p e e d l i m i t a t i o n s . 
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(6 ) Be ab le to use and i n t e r p r e t performance c h a r t s as r e q u i r e d 
f o r : 

( a ) Takeoff d a t a . 

(b ) Climb d a t a . 

( c ) Landing d i s t a n c e d a t a . 

( d ) C r u i s e performance d a t a . 

(T ) Be ab le to use and i n t e r p r e t such c h a r t s as 

( a ) Height v s . v e l o c i t y c h a r t . 

(b ) V a r i a t i o n o f V n e (never -exceed speed) w i th a l t i t u d e and 
RPM c h a r t . 

( c ) Loading c h a r t . 

( d ) C e n t e r - o f - g r a v i t y c h a r t . 

( e ) A i r s p e e d c a l i b r a t i o n c h a r t . 

( f ) Hovering c e i l i n g c h a r t . 

c . F e d e r a l Regu la t ions governing a v i a t i o n . 

( 1 ) Nat iona l T r a n s p o r t a t i o n Safety Board, Safety I n v e s t i g a t i o n 
R e g u l a t i o n s , Par t 320 — Rules P e r t a i n i n g to A i r c r a f t 
A c c i d e n t s , I n c i d e n t s , Overdue A i r c r a f t and Safety I n v e s t i g a t i o n s . 

( 2 ) F e d e r a l A v i a t i o n R e g u l a t i o n s . 

( a ) Par t 1 - " D e f i n i t i o n s and A b b r e v i a t i o n s . " 

( b ) Par t 6 l - " C e r t i f i c a t i o n : P i l o t s and F l i g h t I n s t r u c t o r s . " 

( c ) Par t 91 - "General Operat ing and F l i g h t R u l e s . " 

Chap 2 Par 8 
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9- HAZARDS TO HELICOPTER FLIGHT. 

a . R e t r e a t i n g b lade s t a l l * 

b . S e t t l i n g wi th power. 

c . Ground resonance . 

d . Abnormal v i b r a t i o n s . 

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

f . Ant i torque system f a i l u r e . 

10 . CRITICAL CONDITIONS FOR HELICOPTER FLIGHT. 

a . Hot weather o p e r a t i o n s . 

b . High e l e v a t i o n o p e r a t i o n s . 

c . T a l l g r a s s o p e r a t i o n s . 

d . Water o p e r a t i o n s . 

e . High d e n s i t y a l t i t u d e o p e r a t i o n s . 

f . Confined area o p e r a t i o n s . 

1 1 . AIRFRAME AND POWERPLANT. Have a working knowledge o f : 

a . Airframe s t r u c t u r e s and components. 

b . Control s y s t e m s . 

c . Rotor s y s t e m s . 

d . Fuel and f u e l s y s t e m s . 

e . Swash p l a t e assembly . 

f. Transmiss ion s y s t e m s . 

g . Clutch s y s t e m s . 

h . Hydraulic boost sys tem. 
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i . O i l system, 

j . E l e c t r i c a l system, 

k . Carbure t ion and f u e l i n j e c t i o n . 

1 . I g n i t i o n system, 

m. Engine ins t ruments . 

1 2 . OTHER AREAS OF IMPORTANCE. 

a . F l i g h t Ins t ruments . 

( 1 ) A l t i m e t e r . 

( a ) Know the e f f e c t o f nonstandard temperature and p r e s s u r e 
on the i n d i c a t i o n s o f the a l t i m e t e r . 

( b ) Understand how to obta in the p r e s s u r e a l t i t u d e . 

( c ) Understand how to apply a l t i m e t e r s e t t i n g s to the 
Kol lsman window of the a l t i m e t e r . 

( d ) Be able to i n t e r p r e t the i n d i c a t i o n s o f the a l t i m e t e r . 

( 2 ) A i rspeed I n d i c a t o r — Know the a i r s p e e d l i m i t a t i o n s that a re 
r e f l e c t e d by markings on the face o f the ins t rument . 

( 3 ) Magnetic Compass. 

( a ) Know how to read c o r r e c t l y and use to mainta in d i r e c t i o n . 

(b ) Know and understand the inherent e r r o r s . 

b . A i r c r a f t s t a b i l i t y — s t a t i c and dynamic. 

c . V i b r a t i o n s a s s o c i a t e d wi th the main r o t o r , t a i l r o t o r and eng ine . 

d . Be ab le to use and i n t e r p r e t p e r t i n e n t c h a r t s , such a s : 

( 1 ) Dens i ty a l t i t u d e c h a r t . 

( 2 ) Load f a c t o r c h a r t . 

Par 11 Chap 2 
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e . Carburetor i c i n g . 

( 1 ) Favorable cond i t ions f o r fo rmat ion . 

( 2 ) Symptoms. 

( 3 ) Use o f carbure tor h e a t . 

f . Know the e f f e c t s of snow, i c e , and f r o s t on an a i r f o i l , and r e a l i z e 
the importance of removal p r i o r to f l i g h t . 

g . Dangers a s s o c i a t e d wi th a i r c r a f t wake turbu lence ( i . e . w i n g - t i p and 
r o t o r - t i p v o r t i c e s ; p r o p e l l e r , j e t engine, and h e l i c o p t e r r o t o r 

( 1 ) Condi t ions and c i rcumstances most conducive to such t u r b u l e n c e . 

( 2 ) How to avoid these dangers . 

( 3 ) Procedure to use i f i n a d v e r t e n t l y encountered. 

h . F u e l contaminat ion. 

( 1 ) Causes . 

( 2 ) Precaut ions to t a k e . 

i . F a c t o r s a f f e c t i n g performance. 

( 1 ) Densi ty a l t i t u d e . 

( a ) E l e v a t i o n . 

( b ) Temperature. 

( c ) M o i s t u r e . 

(d ) Atmospheric p r e s s u r e . 

( 2 ) Gross weight . 

wash) . 

( 3 ) Wind. 

C o l l e c t i v e p i t c h - t h r o t t l e c o o r d i n a t i o n . 

Precaut ionary r u l e s . 
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APPENDIX 1 . RECOMMEKDED STUDY MATERIALS 

The applicant for the Rotorcraft F l ight Instructor rat ing w i l l f ind the publ i ­
cations l i s t ed below helpful to him in his preparation for the t e s t . 

The l i s t ident i f ies source material essential to preparing for the 
test but does not include a l l ava i lab le material on the subjects . Other 
excellent textbooks, audiovisual training aids , and instruction materials 
useful in preparing for the test are ava i lab le at bookstores and l i b r a r ­
i e s . 

I t i s the respons ib i l i ty of each applicant to obtain the study materials 
appropriate to his needs. 

NOTE: References l i s ted were ava i lab le at the time this publicat ion 
went to press . 

SECTION 1 . LIST OF APPROPRIATE STUDY MATERIALS 

1 . AIRMAN'S INFORMATION MANUAL. This publ icat ion has been designed as a 
p i l o t ' s operational manual for use primari ly within the conterminous 
United States . I t is divided Into three bas ic parts , each of which may­
be purchased separately. 

PART 1 - - Basic Fl ight Manual and ATC Procedures. (Annual Subscription: 
$ 2 . 0 0 domestic; $ 2 . 5 0 f o r e i g n . ) This part i e issued quarterly 
and contains basic fundamentals required to f l y in the National 
Airspace System; adverse factors affect ing Safety of Fl ight; 
Health and Medical Facts of interest to p i l o t s ; Emergency Pro­
cedures, and other top ics . 

PART 2 - - Airport Directory. (Annual Subscription: $ 2 . 0 0 domestic; 
$ 2 . 5 0 f o r e i g n . ) This part i s issued semiannually and contains 
a Directory of a l l Airports , Seaplane Bases, and Heliports in 
the conterminous United States, Puerto Rico, and the Virgin 
Is lands which are ava i lab le for transient c i v i l use. I t 
includes a l l of the ir f a c i l i t i e s and services, except communi­
cations, in codified form. 

PARTS 3 and 3A - - Operational Data and Notices to Airmen. (Annual 
Subscription: $9 -00 domestic; $ 1 1 . 2 5 f o r e i g n . ) Part 3 i s 
issued every 28 days and includes an A i r p o r t / F a c i l i t y Directory 
l i s t i n g a l l major a irports with communications; a tabulation of 
A i r Navigation Radio Aids and the ir assigned frequencies; a 
Sectional Chart Bul l e t in , which updates Sectional charts cumu­
la t ive ly ; and other information. 

Part 3A is issued every 1^- days and contains Notices to Airmen 
considered essential to the safety of f l i g h t . 
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2. FLIGHT INSTRUCTOR'S HANDBOOK, AC 6 l - l 6 (60^) . This revised handbook is 
one of the primary sources of information and guidance for p i l o t s pre ­
paring for the f l i g h t instructor cer t i f i ca te and i s a l so valuable as a 
reference text for cert i f icated f l i g h t instructors. I t i s b a s i c a l l y a 
book which deals with accepted theories and practices appl icable to 
teaching and the learning process. As such, i t i s the primary reference 
text when preparing for the "Fundamentals of Instruction" section of 
the Fl ight Instructor Written Test, 

3. BASIC HELICOPTER HANDBOOK, AC 6 l - 13 (75#). This text covers basic f l i g h t 
information which includes load factor pr inc ip les , aerodynamics and 
principles of f l i g h t , weight and balance, a i r c r a f t performance, function 
of the controls and other components, Helicopter F l ight Manual contents, 
and hazards to and c r i t i c a l conditions for hel icopter f l i g h t . In addi­
tion, i t provides information and direct ion in the introduction and 
performance of helicopter f l i g h t training maneuvers. Thus, i t serves as 
a text for student p i l o t s , p i lo t s improving their qual i f icat ions or p r e ­
paring for addit ional rat ings , and f l i g h t instructors who are teaching. 

h. FEDERAL AVIATION REGULATIONS: 

a. Part 1 — Definitions and Abbreviations (25^) . 

b. Part 6 l — Cert i f i cat ion: P i l o t s and F l ight Instructors (60^) . 

c. Part 91 — General Operating and Fl ight Rules (60^) . 

d. Part 27 — Airworthiness Standards - Normal Category Rotorcraft (^5#)» 
Certain sections of this manual w i l l prove most useful as a source 
of detai led information on the requirements pertaining to a i r c r a f t , 
characteris t ics , performance, operation, operating l imitat ions, and 
rotorcraf t f l i g h t manuals. 

5. NATIONAL TRANSPORTATION SAFETY BOARD SAFETY INVESTIGATION REGULATIONS, 
Part 320 (5^ ) . This NTSB publicat ion deals with procedures required in 
dealing with accidents, incidents, and overdue a i r c r a f t in the United 
States and outlying areas. 

6. HELICOPTER FLIGHT MANUALS, OWNER'S MANUALS AND TRAINING MANUALS. 
A ircra f t manufacturers issue Fl ight and/or Owner's Manuals for each 
a i r c r a f t model. They also often issue Training Manuals for their a i r ­
craf t . These may be obtained from individual a i r c r a f t manufacturing 
companies or from loca l dealers and d i s t r ibutors . 

7. HOW TO OBTAIN STUDY MATERIALS. A l l study materials l i s t e d (except in 
paragraph 6) may be obtained by remitting check or money order to: 

U. S, Government Printing Office 
Superintendent of Documents 
Washington, D. C. 20*402 
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APPENDIX 2 . SAMPLE TEST 

The f o l l o w i n g t e s t items are on ly samples t o i n d i c a t e t h e genera l form o f 
those used i n t h e t e s t . They are inc luded f o r one p u r p o s e - - t o f a m i l i a r i z e 
you with t h e type of t e s t i tems you may expect t o f i n d on FAA t e s t s . 
A b i l i t y t o answer t h e s e sample i tems does not i n d i c a t e t h a t you are f u l l y 
prepared t o take t h e t e s t s i n c e a l l t o p i c s on which you w i l l be t e s t e d are 
not i n c l u d e d . 

You should concentra te on t h e s e c t i o n of t h i s s tudy guide e n t i t l e d , "Study 
Outl ine f o r t h e F l i g h t I n s t r u c t o r R o t o r c r a f t - H e l i c o p t e r Writ ten Tes t . 
A knowledge o f a l l t h e t o p i c s mentioned i n t h i s o u t l i n e - - n o t j u s t t h e mastery 
of the sample t e s t i t ems—should be used as t h e c r i t e r i o n f o r determining 
t h a t you are p r o p e r l y prepared t o take t h e FAA w r i t t e n t e s t . Proper prep­
a r a t i o n r e q u i r e s cons iderab le t ime , e f f o r t , and t h e guidance o f a competent 
i n s t r u c t o r . 

Correct answers t o t h e sample t e s t i t ems , a long with an e x p l a n a t i o n o f each 
t e s t i tem, are i n t h i s Appendix, pages 7 through 1 0 . In some sample t e s t 
i t ems , r e f e r e n c e w i l l be made t o c e r t a i n i l l u s t r a t i o n s . These i l l u s t r a t i o n s 
w i l l be found i n Appendix 3 of t h i s g u i d e . They are r e p r e s e n t a t i v e of 
i l l u s t r a t i o n s which may be found i n t h e w r i t t e n t e s t and with which t h e 
app l i cant should be f a m i l i a r . 

SECTION 1 . FUNDAMENTALS OF FLIGHT INSTRUCTION 

TEST ITEM 1 . Mot ivat ion i s a key f a c t o r i n l e a r n i n g . In proper ly mot iva t ­
i n g s t u d e n t s , a f l i g h t i n s t r u c t o r should remember t h a t 

1- s tudent s are i n n a t e l y ab le t o e v a l u a t e t h e i r p r o f i c i e n c y and ra te 
of p r o g r e s s and w i l l i n s t i n c t i v e l y tend t o a r r i v e at c o r r e c t s e l f -
concepts i f proper ly m o t i v a t e d . 

2 - i t i s b e s t t o emphasize long-range g o a l s more than shor t -range 
g o a l s . 

3 - p o s i t i v e m o t i v a t i o n s are c h a r a c t e r i s t i c a l l y more e f f e c t i v e than 
n e g a t i v e m o t i v a t i o n s . 

k- a l l of t h e above s ta tements are cons idered t r u e . 

TEST ITEM 2 . Worry and emotional d i f f i c u l t i e s which are sometimes a s s o c i a t e d 
with f l i g h t t r a i n i n g are u s u a l l y a r e s u l t o f 

1 - p e r s o n a l i t y problems of t h e s tudent a f f e c t e d . 
2 - inadequac ies i n t h e t r a i n i n g course or f l i g h t i n s t r u c t o r . 
3 - p e r s o n a l i t y c o n f l i c t s between student and i n s t r u c t o r . 
k- t h e type of maneuvers, or t h e phase of t r a i n i n g w i t h which t h e 

student i s concerned at t h e t ime the d i f f i c u l t i e s a r i s e . 
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T E S T I T E M 3 . T h e f l i g h t i n s t r u c t o r ' s f i r s t s t e p i n t e a c h i n g i s t o 

1 - g a i n t h e s t u d e n t 1 s c o n f i d e n c e . 
2 - d e t e r m i n e w h e t h e r t h e s t u d e n t r e a l l y w a n t s t o l e a r n t o f l y . 
3 - t e a c h t h e s t u d e n t t o f l y s t r a i g h t a n d l e v e l . 
h- r e q u i r e t h e s t u d e n t t o c o m p l e t e a s h o r t v e r b a l o r w r i t t e n q u i z t o 

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

T E S T I T E M k. I f a s t u d e n t s h o w s s l o w p r o g r e s s i n l e a r n i n g t o p e r f o r m 
n o r m a l l a n d i n g s b e c a u s e o f l a c k o f c o n f i d e n c e , h i s f l i g h t i n s t r u c t o r s h o u l d 

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

2 - u s e p r a i s e t o a g r e a t e r e x t e n t a f t e r e a c h l a n d i n g a t t e m p t . 
3 - a s s i g n h i m g o a l s t h a t a r e l e s s d i f f i c u l t . 
4 - p o i n t o u t t h e s t u d e n t ' s e r r o r s b y e x a g g e r a t e d d e m o n s t r a t i o n s o f t h e 

e r r o r s . 

T E S T I T E M 5. F l i g h t i n s t r u c t o r s s h o u l d u n d e r s t a n d t h a t p l a t e a u s o r s l u m p s 
i n a s t u d e n t ' s r a t e o f l e a r n i n g 

1 - s e l d o m o c c u r , a n d w h e n t h e y d o , a r e m o s t l i k e l y t o o c c u r w h e n t h e 
s t u d e n t r e a c h e s t h e a d v a n c e d p h a s e o f i n s t r u c t i o n . 

2 - s e l d o m o c c u r a n d t h e n o n l y d u r i n g t h e p r e - s o l o s t a g e . 
3 - a r e n o r m a l s i t u a t i o n s a n d a r e m o r e l i k e l y t o o c c u r a s t h e s t u d e n t 

a d v a n c e s t o m o r e c o m p l i c a t e d m a n e u v e r s . 
k- o c c u r f r e q u e n t l y b e c a u s e s t u d e n t s w i l l n o t p r a c t i c e m a n e u v e r s t h a t 

t h e y d o n o t e n j o y . 

T E S T I T E M 6 . O n w h i c h o f t h e f o l l o w i n g i s t h e t e a c h i n g s u c c e s s o f a f l i g h t 
i n s t r u c t o r c o n s i d e r e d t o b e m o s t d e p e n d e n t ? 

1 - P e r s o n a l i t y o f t h e i n s t r u c t o r . 
2 - P r e s e n t a t i o n b y t h e i n s t r u c t o r . 
3 - F l y i n g a b i l i t y a n d f l i g h t e x p e r i e n c e . 
k- P r o p e r p l a n n i n g o f l e s s o n s . 



AC 61-38 
8/16/67 

A p p e n d i x 2 
P a g e 3 

T E S T I T E M 7 . L e s s o n p l a n s o r c o u r s e s y l l a b u s e s s h o u l d b e 

1 - f o l l o w e d e x a c t l y i f m a x i m u m b e n e f i t i s t o b e d e r i v e d f r o m t h e i r 
u s e . 

2 - a d a p t e d t o t h e l e a r n i n g s i t u a t i o n a n d c h a n g e d w h e n n e c e s s a r y . 
3 - u s e d p r i m a r i l y b y i n e x p e r i e n c e d i n s t r u c t o r s . 
k- u s e d p r i m a r i l y b y t h o s e i n s t r u c t o r s w h o m u s t t e a c h s t u d e n t s w h o 

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

T E S T I T E M 8 . T h e r e s p o n s i b i l i t i e s o f t o d a y ' s f l i g h t i n s t r u c t o r a r e v e r y 
r e a l a n d v e r y c o m p l e x . T h e I n s t r u c t o r c a n b e s t l i v e u p t o t h e s e r e s p o n ­
s i b i l i t i e s b y 

1 - r e q u i r i n g a h i g h s t a n d a r d o f p r o f i c i e n c y i n h i e s t u d e n t s . 
2 - e s t a b l i s h i n g h i s e f f e c t i v e n e s s a s a n i n s t r u c t o r o n t h e b a s i s o f 

a n o b j e c t i v e e v a l u a t i o n o f h i s o w n f l y i n g p r o f i c i e n c y . 
3 - d i s c o u r a g i n g f r o m f u r t h e r i n s t r u c t i o n t h o s e s t u d e n t s w h o d o n o t 

h a v e a n a t u r a l p h y s i c a l a n d m e n t a l c a p a c i t y t o f l y . 
h~ a k e e n a n a l y s i s o f h i s s t u d e n t s a n d a d e e p p e r s o n a l i n t e r e s t i n 

t h e i r w e l f a r e . 

T E S T I T E M 9* T h e m o s t e f f e c t i v e l e v e l o f c o m m u n i c a t i o n ( t e a c h i n g ) n o r m a l l y 
o c c u r s w h e n a n i n s t r u c t o r p r o v i d e s t h e s t u d e n t w i t h 

1 - a l l f a c t s a n d k n o w l e d g e p e r t a i n i n g t o a l e a r n i n g p r o b l e m . 
2 - a p p r o p r i a t e f a c t s a n d k n o w l e d g e i n a m a n n e r w h i c h a s s u r e s t h a t 

t h e s t u d e n t r e c e i v e s i t a c c u r a t e l y . 
3 - a p p r o p r i a t e f a c t s a n d k n o w l e d g e i n a m a n n e r w h i c h a s s u r e s 

s t u d e n t u n d e r s t a n d i n g . 
h- f a c t s a n d k n o w l e d g e i n s u c h a w a y t h a t h i s b e h a v i o r i s p r o p e r l y 

a f f e c t e d . 
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TEST ITEM 1 0 . In what way i s a negative self-concept l i k e l y to affect a 
student? 5T"negative self-concept may introduce psychological factors which 

1 - can affect unfavorably a student's a b i l i t y to receive perceptions 
and inhibi t his a b i l i t y to perform af ter perceiving. 

2 - can affect unfavorably a student's a b i l i t y to receive perceptions 
but, once he perceives, w i l l have no effect on his a b i l i t y to do 
or perform. 

3 - w i l l have neg l ig ib le effect on a student's a b i l i t y to receive 
perceptions or on his a b i l i t y to perform. 

h- w i l l result in a student being less "on the defensive." 

SECTION 2 . PERFORMANCE AND ANALYSIS OF FLIGHT TRAINING MANEUVERS 

TEST ITEM I I . In explaining the terms "high density alt itude" and "low 
density altitude" to your students, you should emphasize that the term "low 
density altitude" conditions refers to those conditions that resul t in 

1 - thin a i r and improved performance. 
2 - thin a i r and reduced performance. 
3 - dense a i r and improved performance. 
h- dense a i r and reduced performance. 

TEST ITEM 1 2 . Ground resonance i s most l i k e l y to occur 

1 - during engine warm-up with minimum col lect ive p i tch . 
2 - during the f i n a l stage of a completely autorotative landing. 
3 - with the landing gear l ight ly in contact with the ground surface. 
h- during running landings. 

TEST ITEM 1 3 * I f a l t i tude i s gained during the performance of rapid decel-
erations (quick s tops) , i t is primarily because 

1 - of the induced l i f t of the rotor system produced by the f l a r e . 
2 - the maneuver was in i t ia ted at too high an airspeed. 
3 - rotor RPM is allowed to increase too much as the co l lect ive stick 

i s lowered. 
k- back cyclic stick pressure is increased too rapidly for the rate 

of decrease of the col lect ive s t ick . 
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TEST ITEM iK. What i s the c h i e f advantage o f a running t a k e o f f ? 

1 - The a d d i t i o n a l speed can he qu ick ly converted t o a l t i t u d e . 
2- I t can toe used when d e n s i t y a l t i t u d e I s low. 
3 - I t r e q u i r e s l e s s power than would be required t o take o f f from a 

hover wi th t h e same l o a d . 
h- I t can be used t o accompl ish a t a k e o f f r e g a r d l e s s o f a i r c r a f t weight 

and d e n s i t y a l t i t u d e . 

TEST ITEM 1 5 . Which o f t h e f o l l o w i n g w i l l cause a d e c r e a s e i n coning? 

1 - Decrease i n l i f t ; d e c r e a s e i n c e n t r i f u g a l f o r c e . 
2- Increase i n l i f t ; i n c r e a s e i n c e n t r i f u g a l f o r c e . 
3 - Decrease i n l i f t ; i n c r e a s e i n c e n t r i f u g a l f o r c e . 
k- I n c r e a s e In l i f t ; d e c r e a s e i n c e n t r i f u g a l f o r c e . 

TEST ITEM 1 6 . The forward speed (V - Never-exceed speed) of a h e l i c o p t e r 
i s l i m i t e d by n e 

1 - s o l i d i t y r a t i o . 
2- l a t e r a l c o n t r o l l a b i l i t y or r e t r e a t i n g b lade s t a l l . 
3 - c e n t r i f u g a l t w i s t i n g moment o f t h e r o t o r b l a d e s . 
k~ a v a i l a b l e horsepower of t h e engine which may be converted t o t o r q u e . 

TEST ITEM ! ? • I f a h e l i c o p t e r i s loaded so t h a t t h e c e n t e r of g r a v i t y i s 
forward of a l l o w a b l e l i m i t s , which o f t h e f o l l o w i n g c h a r a c t e r i s t i c s would 
i t p o s s e s s during f l i g h t ? 

A. Forward c y c l i c s t i c k t r a v e l would be l i m i t e d . 
B. Aft c y c l i c s t i c k t r a v e l would be l i m i t e d . 
C. The p i l o t may have d i f f i c u l t y hover ing headed i n t o a s t rong wind. 
D. The p i l o t may have d i f f i c u l t y hover ing In a calm wind. 
E. The p i l o t may have d i f f i c u l t y s lowing t o a hover or f l a r i n g 

f o r an a u t o r o t a t i v e l a n d i n g . 
F . The p i l o t may not have s u f f i c i e n t forward c y c l i c s t i c k a v a i l ­

a b l e t o hold t h e nose down i n case t h e h e l i c o p t e r i s i n a d v e r t ­
e n t l y a c c e l e r a t e d t o a h igh a i r s p e e d . 

1 - A, C, and F . 
2- B, D, and E. 
3 - B, D, and F . 
4 - A, C, and E. 
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TEST ITEM 1 8 . During a running takeoff in a crosswind, which of the fol low­
ing best describes control technique? 

1 - Heading i s maintained with pedals; d irect ion of movement (ground 
path or track) i s maintained with cyc l i c . 

2 - Heading i s maintained with cycl ic; d irect ion of movement (ground 
path or track) i s maintained with pedals . 

3 - Pedals control both heading and direct ion of movement. 
h- Cyclic stick controls both heading and direct ion of movement. 

TEST ITEM 1 9 . As the cycl ic stick i s moved to the r ight , the decrease in 
angle of attack of the rotor blades i s greatest in posi t ion ( r e f e r to 
Appendix 3 , P i g . 6 ) 

1 - D and the increase in angle of attack i s greatest in posi t ion B. 
2 - B and the increase in angle of attack i s greatest in posi t ion D. 
3 - C and the increase in angle of attack i s greatest in posi t ion A . 
k- A and the increase in angle of attack i s greatest in pos i t ion C. 

TEST ITEM 2 0 . Between which of the fol lowing two points w i l l the hel icopter 
turn the greatest number of degrees? 

1 - A and B. (Refer to Appendix 3 , Fig- T) 
2 - B and C. 
3 - D and E. 
U- None of the above since i t turns the same amount in a l l three 

segment s. 
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SECTION 3 • ANSWERS AND EXPLANATIONS TO SAMPLE TEST ITEMS 

TEST ITEM 1 (Ans. 3 ) . The Fl ight Instructor's Handbook, A C - 6 l - l 6 , states, 
"Negative motivations. . . are not character i s t ica l ly as ef fect ive in 
promoting ef f ic ient learning as are pos i t ive motivations." 

TEST ITEM 2 (Ans. 2 ) . The Fl ight Instructor's Handbook, AC 6 l - l 6 , states, 
Worries and emotional upsets which resul t from the course at hand can 

be remedied. Such occurrences are usually evidence of inadequacies on 
the part of the course or of the instructor concerned." 

TEST ITEM 3 (Ans. l ) . The Fl ight Instructor's Handbook, AC 6 l - l 6 , states, 
"The f l i g h t instructor's f i r s t step in teaching i s to gain the student's 
confidence." 

TEST ITEM h (Ans. 3 ) . The Fl ight Instructor's Handbook, AC 6 l - l 6 , states, 
"A student whose slow progress i s found to be due to lack of confidence 
should be assigned subgoals which can be achieved eas i ly ." 

TEST ITEM 5 (Ans. 3 ) . The Fl ight Instructor's Handbook, AC 6 l - l 6 , states 
Temporary random plateaus in the learning rate are not necessarily 

serious, and can be expected with any student Slumps or p la ­
teaus in the rate of learning are more l i k e l y to occur as a student 
advances to more complicated operations " 

TEST ITEM 6 (Ans. k) • The Fl ight Instructor's Handbook, AC 6 l - l 6 , states, 
Teaching success depends more upon lesson planning than i t does on 

presentation, personality, f ly ing a b i l i t y , or experience." 

TEST ITEM 7 (Ans. 2 ) . The Fl ight Instructor's Handbook, AC 6 l - l 6 , states, 
"Any pract ica l f l i g h t training syllabus must be f l e x i b l e , and should be 
used primari ly as a guide. The order of training can and should be 
altered, when necessary, to suit the progress of the student and the 
exigencies of special circumstances." 

TEST ITEM 8 (Ans. k) The Fl ight Instructor's Handbook, AC 6 l - l 6 , states, 
"Only by a keen analysis of his students, and a continuing deep interest 
in them, can he l i v e up to his respons ib i l i t i e s and be an effect ive 
f l i g h t instructor." 
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TEST ITEM 9 (Ans. k). The Flight Instructor's Handbook, AC 6 l - l 6 , states, 
"Communication at the understanding l eve l goes f a r beyond the receipt 
of information; ideas must be comprehended. Understanding i s a higher 
type of communication than is the mere acquisit ion of f ac t s . To be 
effect ive , however, the f l i g h t instructor must go beyond this leve l of 
communication. Effect ive communication requires that information be 
provided in such a way that i t af fects the behavior of the student." 

TEST ITEM 10 (Ans. l ) . The Flight Instructor's Handbook, AC 6 l - l 6 , states, 
"Negative se l f concepts inhibit the perceptual processes by introducing 
psychological b a r r i e r s which tend to keep the student from receiving 
them and then perceiving what the instructor intends. They may even 
inhibit the a b i l i t y to properly implement that which is perceived. That 
i s , they affect unfavorably the "abi l i ty to do." Learners who view 
themselves pos i t ive ly , on the other hand, are less defensive " 

TEST ITEM 11 (Ans. 3 ) . The Basic Helicopter Handbook, AC 6 l - 1 3 , states, 
" . . .those conditions that result in dense a i r - - l o w elevations, low 
temperatures, low moisture content, or some combination thereof—would 
be referred to as low density a l t i tude conditions The most favor­
able conditions for performance are the combination of a low-density 
a l t i tude , l ight gross weight. . . . " 

TEST ITEM 12 (Ans. 3 ) . The Basic Helicopter Handbook, AC 6 l - 1 3 , states, 
^ '. Aground resonance occurs when the h e l i c o p t e r makes contact with 
the ground during landing or while in contact with the ground during an 
attempted takeoff." 

TEST ITEM 13 (Ans. k) . The Basic Helicopter Handbook, AC 6 l - 1 3 , states, 
"The rearward movement of the cyclic stick must be exactly timed to the 
lowering of the co l lect ive pitch. I f rearward cycl ic stick is applied 
too fas t , the hel icopter w i l l s tart to climb; i f rearward cyclic stick 
is applied too slowly, the helicopter w i l l descend." 

TEST ITEM 1** (Ans. 3 ) . The Basic Helicopter Handbook, AC 6 l - 1 3 , states, 
"A running takeoff i s used when conditions of load and/or density 
a l t i tude prevent a sustained hover at normal hovering a l t i tude ." 

TEST ITEM 15 (Ans. 3 ) . The Basic Helicopter Handbook, AC 6 l - 1 3 , states, 
"Coning i s the upward bending of the blades caused by the combined 
forces of l i f t and centrifugal force centrifugal force acting 
outward and l i f t acting upward. . . . " Therefore, when l i f t i s 
decreased or centrifugal force i s increased, coning w i l l decrease. 
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TEST ITEM 16 (Ans. 2 ) . The B a s i c H e l i c o p t e r Handbook, AC 6 l - 1 3 , s t a t e s , 
". . T^or any g iven a n g l e o f a t t a c k , l i f t i n c r e a s e s as t h e v e l o c i t y of 
t h e a i r f l o w over the a i r f o i l i n c r e a s e s . I t i s apparent t h a t t h e l i f t 
over the advancing blade h a l f of t h e r o t o r d i s c w i l l be g r e a t e r than t h e 
l i f t over t h e r e t r e a t i n g b lade h a l f during h o r i z o n t a l f l i g h t 
u n l e s s some compensation i s made. I t i s e q u a l l y apparent t h a t t h e h e l i ­
copter w i l l r o l l t o t h e l e f t u n l e s s some compensation i s made 
A tendency f o r t h e r e t r e a t i n g b lade t o s t a l l . . . . i s a major f a c t o r i n 
l i m i t i n g . . . . a i r s p e e d The s t a l l o f a r o t o r b lade l i m i t s t h e 
h igh a i r s p e e d p o t e n t i a l of a h e l i c o p t e r . " 

TEST ITEM 17 (Ans. 2 ) . The B a s i c H e l i c o p t e r Handbook, AC 6 l - 1 3 , s t a t e s , 
"The p i l o t w i l l r ecogn ize t h i s c o n d i t i o n (CG forward of a l l o w a b l e l i m i t s ) 
a f t e r coming t o a hover f o l l o w i n g a v e r t i c a l t a k e o f f . The h e l i c o p t e r 
w i l l have a nose - low a t t i t u d e and an e x c e s s i v e rearward d i sp lacement o f 
t h e c y c l i c s t i c k w i l l be required t o mainta in a hover i n a no-wind con­
d i t i o n i f hover ing f l i g h t can be maintained a t a l l . F l i g h t under t h i s 
c o n d i t i o n should not be cont inued s i n c e t h e p i l o t may f ind i t 
imposs ib l e t o i n c r e a s e t h e p i t c h a t t i t u d e s u f f i c i e n t l y t o br ing t h e 
h e l i c o p t e r t o a s t o p . A l s o , i n case of engine f a i l u r e and t h e r e s u l t i n g 
a u t o r o t a t i o n , s u f f i c i e n t c y c l i c c o n t r o l may not be a v a i l a b l e t o f l a r e 
p r o p e r l y f o r t h e l a n d i n g . " 

TEST ITEM 18 (Ans. l ) . The B a s i c H e l i c o p t e r Handbook, AC 6 l - 1 3 , s t a t e s , 
"Maintain a s t r a i g h t ground track wi th l a t e r a l c y c l i c c o n t r o l and 
heading with a n t i t o r q u e p e d a l s u n t i l a cl imb i s e s t a b l i s h e d . " 

TEST ITEM 19 (Ans. l ) . The B a s i c H e l i c o p t e r Handbook, AC 6 l - 1 3 , s t a t e s , 
". . .as t h e c y c l i c s t i c k i s d i s p l a c e d forward, t h e a n g l e of a t tack 
i s decreased as t h e r o t o r b l a d e s p a s s t h e 90° p o s i t i o n t o t h e p i l o t ' s 
r i g h t (C i n t h e i l l u s t r a t i o n ) and i s i n c r e a s e d as t h e b l a d e s p a s s t h e 
90° p o s i t i o n t o t h e p i l o t ' s l e f t (A i n t h e i l l u s t r a t i o n ) . Because o f 
gyroscopic p r e c e s s i o n , maximum downward d e f l e c t i o n of t h e r o t o r b l a d e s 
i s forward and maximum upward d e f l e c t i o n i s a f t , caus ing t h e r o t o r d i s c 
t o t i l t forward i n t h e same d i r e c t i o n as c y c l i c s t i c k d i s p l a c e m e n t . A 
s i m i l a r a n a l y s i s could be made f o r any d i r e c t i o n o f d i sp lacement o f t h e 
c y c l i c s t i c k . " A s i m i l a r a n a l y s i s f o r a r i g h t d i sp lacement of the 
c y c l i c s t i c k g i v e s t h e g r e a t e s t d e c r e a s e i n ang le of a t tack at D and 
t h e g r e a t e s t i n c r e a s e a t B. 
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TEST ITEM 20 (Ans. 2 ) . The Basic Helicopter Handbook, AC 6 l - 1 3 , states 
"In addition to varying the angle of bank to correct for d r i f t in order 
to maintain the proper radius of turn, the hel icopter must also be 
flown with a d r i f t correction angle ( c r a b ) in re lat ion to i t s ground 
track, except, of course, when i t i s on direct upwind or downwind head­
ings or there i s no wind. One would normally think of the fore and aft 
axis of the hel icopter as being tangent to the ground track pattern at 
each po int . However, this is not the case. During the turn on the 
upwind side of the reference l ine ( s ide from which the wind i s blowing) , 
the nose of the hel icopter w i l l be crabbed toward the outside of the 
c i r c l e . During the turn on the downwind side of the reference l ine 
(s ide of the reference l ine opposite to the direct ion from which the 
wind i s b lowing) , the nose of the hel icopter w i l l be crabbed toward the 
inside of the c i r c l e . In either case, i t i s obvious that the hel icopter 
i s being crabbed into the wind just as i t i s when trying to maintain a 
straight ground track. The amount of crab depends upon the wind 
velocity and how nearly the hel icopter i s to a crosswind pos i t ion . The 
stronger the wind, the greater the crab angle at any given posi t ion for 
a turn of a given radius . The more nearly the hel icopter i s to a cross-
wind posi t ion, the greater the crab angle." By noting the amount and 
direct ion of crab in the i l l u s t r a t i o n (Appendix 3, F ig . 7 )> you should 
eas i ly see that the hel icopter w i l l turn the greatest number of degrees 
between posit ions B and C of those l i s t ed in the alternate responses. 
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A P P E N D I X 3 
P A G E 1 

A P P E N D I X 3 . S U P P L E M E N T A L M A T E R I A L S 

A L L O F T H E CHARTS AND I L L U S T R A T I O N S P R E S E N T E D I N A P P E N D I X 3 A R E O F V A L U E TO 
T H E STUDENT P R E P A R I N G F O R T H E T E S T F O R T H E F L I G H T I N S T R U C T O R C E R T I F I C A T E . 
E V E R Y CHART O R I L L U S T R A T I O N CAN B E R E L A T E D TO T O P I C S COVERED I N T H E STUDY 
O U T L I N E . E V E N MORE IMPORTANT I S T H E F A C T THAT EACH CHART OR I L L U S T R A T I O N 
I S E I T H E R D I R E C T L Y O R I N D I R E C T L Y R E L A T E D TO CHARTS, I L L U S T R A T I O N S , AND 
T E S T I T E M S THAT MAY A P P E A R I N T H E A C T U A L T E S T . 

S E C T I O N 1 . H E L I C O P T E R F L I G H T MANUAL E X C E R P T S 

HOVERING CEILING - PRESSURE ALTITUDE FT, (3200 RPM) 
DRY AIR 80% RELATIVE HUMIDITY 

Gross 
Weight Temperature In Ground Out of Ground In Ground Out of Ground 
Pounds °F °C Effect ** Effect Effect ** Effect 

2150 -13 -25 12450 7500 12350 7400 
23 - 5 11750 6900 11600 6750 
59 15 11000 6100 10350 5500 
95 35 10300 5400 8050 3050 

2500 -13 -25 8850 3800* 8800 3750* 
23 - 5 8200 3050* 8050 2850* 
59 15 7450 2250* 6800 1550* 
95 35 6750 1500* 4600 -

2850 -13 -25 5850 _ 5BO0 
23 - 5 5000 - 4900 -
59 15 4150 - 3400 -
95 35 3300 - 1350 -

NOTES: 
* 2 Minute Power Rating 

** Based on 2 foot skid height 
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SECTION 2. MISCELLANEOUS ILLUSTRATIONS 

DENSITY ALTITUDE CHAIT 

EXAMPLE: IF AMBIENT TEMP IS -1S*C 
AND PRESSURE ALT. IS 6000 FEET, 
THE DENSITY ALT. IS 4000 FEET 

-70 -00 -60 -40 -30 -20 -10 0 10 20 » 40 60 W 

T E M P E R A T U R E ° C 
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