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SUBJECT I HELICOPTER PILOT WRITTEN TEST GUIDE, PRIVATE - COMMERCIAL 

PURPOSE. This advisory circular i s being issued to give guidance to 
applicants preparing for the aeronautical knowledge requirements for 
a private or commercial pi lot cert i f icate with a helicopter rating. 

2. CANCELLATION. 

AC No. 61-5, effective November 1 , 1963, i s canceled. 

3. HOW TO GET THIS PUBLICATION. 

a. Order copies of this publication from: 

Office of Headquarters Operations, HQ-438 
Federal Aviation Administration 
Washington, D. C. 20590 

b. Identify the publication in your order as: 

FAA Advisory Circular AC 61-5A 
Helicopter Pi lot Written Test Guide, Private - Commercial 



PREFACE 

The F l i g h t S t a n d a r d s S e r v i c 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 , 

has i s s u e d t h i s H e l i c o p t e r P i l o t W r i t t e n T e s t Guide 

P r i v a t e and Commerc ia l , t o a s s i s t a p p l i c a n t s who a r e p r e p a r i n g f o r 

the h e l i c o p t e r p i l o t w r i t t e n t e s t s . I t was p r e p a r e d by the same 

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 s p e c i a l i s t s who deve loped the 

h e l i c o p t e r w r i t t e n 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 gu ide 

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 u n d e r s t a n d i n g o f the 

r e q u i r e m e n t s , r e f e r e n c e m a t e r i a l , t e s t s , and t e s t i n g p r o c e d u r e s . 

A s tudy o u t l i n e , l i s t of s t u d y 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 a r e p r e s e n t e d . 
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CHAPTER 1. NATURE OP THE WRITTEN TEST 

1. INTRODUCTION. T h i s s tudy gu ide was p repared by the 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 who a r e p r e p a r i n g f o r the P r i v a t e or 
t h e Commercia l P i l o t ( H e l i c o p t e r ) W r i t t e n T e s t G u i d e . 

T h i s gu ide i s not o f f e r e d a s a q u i c k and e a s y way t o o b t a i n the knowledge 
n e c e s s a r y 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 NO q u i c k and e a s y way t o 
o o t a i n the background o f e x p e r i e n c e , knowledge, and s k i l l t h a t the p r e s e n t -
day p i l o t must a c q u i r e . R a t h e r , the i n t e n t o f t h i s gu ide i s t o d e f i n e the 
scope and narrow the f i e l d o f s tudy , i n s o f a r a s p o s s i b l e , t o the knowledge 
r e q u i s i t e t o the P r i v a t e or the Commercial P i l o t ( H e l i c o p t e r ) C e r t i f i c a t e . 

2 . TYPE OF TEST ITEMS. T e s t i tems a r e of 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 . E a c h can be answered by the s e l e c t i o n o f a s i n g l e r e s p o n s e from 
among the f o u r p r e s e n t e d . T h i s type o f t e s t h a s s e v e r a l advantages , two 
o f which a r e : ( l ) r a p i d i t y I n s c o r i n g , making i t p o s s i b l e f o r the 
a p p l i c a n t t o r e c e i v e h i s grade a s soon a s p o s s i b l e , and (2) e l i m i n a t i o n of 
s u b j e c t i v e s c o r i n g , the e lement of i n d i v i d u a l judgment i n de te rmin ing 
the g r a d e . 

3. TAKING THE T E S T . The equipment needed f o r t a k i n g the t e s t i n c l u d e s a 
p r o t r a c t o r or p l o t t e r , and a computer, p r e f e r a b l y one with a wind v e c t o r 
f a c e . I t i s a l s o d e s i r a b l e t o have a p a i r o f d i v i d e r s f o r a c c u r a t e 
measurement of d i s t a n c e s . 

Always b e a r i n mind the f o l l o w i n g f a c t s when you a r e t a k i n g the t e s t : 

a . There a r e no " t r i c k i t e m s . " E a c h s ta tement means e x a c t l y what i t 
s a y s . Do not l o o k f a r h idden meanings nor r e a d i n t o the t e s t i tem 
something t h a t i s not i n t e n d e d . U n l e s s s p e c i f i c a l l y s t a t e d o t h e r w i s e , 
t e s t i tems do not c o n c e r n e x c e p t i o n s t o the r u l e ; t h e y a r e b a s e d on 
t h e g e n e r a l r u l e . 

b. A lways r e a d t h e complete t e s t i t e m s , i n c l u d i n g the o p t i o n a l r e s p o n s e s , 
b e f o r e you make y o u r c h o i c e . Be sure t h a t you unders tand what t h e y 
mean. Then , f rom the l i s t o f a l t e r n a t i v e r e s p o n s e s , d e c i d e which one 
you t h i n k i s c o r r e c t . Be s u r e t h a t t h e one you s e l e c t answers the 
t e s t i t e m c o m p l e t e l y . 
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Page 2 AC 6X-5A 

B/u/e? 
c . Only ONE of t h 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 . The o t h e r s 

may he the r e s u l t of i n c o r r e c t computa t ions , m i s c o n c e p t i o n s o f r u l e s 
and p r i n c i p l e s , or e r r o n e o u s o r imcomplete a n a l y s i s o f the problem. 
Be sure t h a t you unders tand and c o n s i d e r a l l f a c t o r s . 

d . E a c h t e s t i t e m i s independent of o t h e r t e s t i t e m s ; t h a t i s , the 
c o r r e c t r e s p o n s e t o one i t em i s not b a s e d on t h e c o r r e c t r e s p o n s e t o 
a p r e v i o u s i t e m , a l t h o u g h o c c a s i o n a l l y the same f a c t o r s may be u s e d . 

e . I f you f i n d t h a t y o u have 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 , do not spend too much t ime on i t . Go on t o t h e nex t i t em. 
When you r e a c h the end o f t h e t e s t , go back t o any I tems which you 
have p a s s e d o v e r p r e v i o u s l y . T h i s w i l l e n a b l e you t o u s e t h e 
a v a i l a b l e t ime t o maximum advantage i n demonst ra t ing your knowledge 
and u n d e r s t a n d i n g o f the s u b j e c t . 

CERTIF ICATE rffiQuTREMENTS. The 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 p r i v a t e or 
commercial p i l o t c e r t i f i c a t e r e q u i r e of t h e a p p l i c a n t a combinat ion o f 
e x p e r i e n c e , knowledge, and s k i l l . An a p p l i c a n t f o r a p r i v a t e o r 
commercia l p i l o t 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 shou ld c a r e f u l l y 
r e v i e w the 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 on t h e s e q u a l i f i c a t i o n s . 

P a r 3 Chap 1 
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CHAPTER 2 . STUDY OUTLINE FOR THE PRIVATE OR COMMERCIAL 
P ILOT HELICOPTER WRITTEN TEST 

5. INTRODUCTION. T h i s s t u d y o u t l i n e i s t h e framework of b a s i c a e r o n a u t i c a l 
knowledge t h a t the p r o s p e c t i v e p r i v a t e or commercia l p i l o t must know and 
be a b l e t o a p p l y t o p e r t i n e n t s i t u a t i o n s . E v e r y t e s t i t em can be d i r e c t l y 
r e l a t e d t o one or more o f t h e t o p i c s c o n t a i n e d i n t h i s o u t l i n e . F r e q u e n t ­
l y , t o p i c s may o v e r l a p when the s i t u a t i o n demands the a p p l i c a t i o n of 
s e v e r a l knowledge a r e a s t o a r r i v e a t the complete s o l u t i o n of a problem. 
T h i s s u b j e c t m a t t e r i s p r e d i c a t e d on o p e r a t i o n a l l y r e a l i s t i c a i rman 
a c t i v i t y and encompasses the r e q u i r e m e n t s s p e c i f i e d i n 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 . Many t o p i c s I n t h i s o u t l i n e ar.e r e f e r e n c e d t o a few o f the 
s o u r c e s o f I n f o r m a t i o n . 

6. FEDERAL AVIATION REGULATIONS, 

a . Have knowledge o f : 

(1 

(2 

(3 

(* 

(5 

(6 

(7 

(8 

(9 

(10 

(11 

P i l o t p r i v i l e g e s and l i m i t a t i o n s (FAR P a r t 6 l ) . 

R e c e n c y o f e x p e r i e n c e r e q u i r e m e n t s (FAR P a r t 6 l ) . 

P i l o t c e r t i f i c a t e s (FAR P a r t 6 l ) . 

P i l o t m e d i c a l c e r t i f i c a t e s (FAR P a r t 6 l ) . 

P i l o t r e s p o n s i b i l i t i e s and p r e f l i g h t a c t i o n s (FAR P a r t 9 1 ; 
Exam-O-Gram 4 ) . 

A i r c r a f t maintenance and i n s p e c t i o n r e q u i r e m e n t s (FAR P a r t 9 1 ; 
Exam -0 -£ram 2 6 ) . 

A i r c r a f t c e r t i f i c a t e s and documents (FAR P a r t 9 1 ; Exam-O-Gram 26), 

G e n e r a l o p e r a t i n g r u l e s (FAR P a r t 9 1 ; Exam-O-Grams k, 6 ) . 

G e n e r a l f l i g h t r u l e s (FAR P a r t 9 1 ; Exam-O-Grams 2 , k). 

V i s u a l f l i g h t r u l e s (FAR P a r t 9 1 ; Exam-O-Grams 1 , 7 ) . 

O p e r a t i n g r u l e s a t a i r p o r t s (FAR P a r t 9 1 ; A IM) . 

(Exam-O-Grams r e f e r t o VFR Exam-O-Grams) 

Chap 2 P a r 5 



Page k AC 61-5A 
B/U/&? 

(12) A i r p o r t t r a f f i c s i g n a l s and mark ings (FAR P a r t 9 1 ; AIM) . 

(13) A c c i d e n t r e p o r t i n g r u l e s (NTSB S IR P a r t 320; A IM) . 

7. FLIGHT INFORMATION PUBLICATIONS AMD AERONAUTICAL CHARTS. 

a . Have knowledge o f : 

(1) A i r m a n ' s I n f o r m a t i o n Manual (AIM) . 

(2) A e r o n a u t i c a l c h a r t symbols ( S e c t i o n a l A e r o n a u t i c a l C h a r t ; 
Exam-O-Grams 23 , 2k, 25 ) . 

(3) M i l i t a r y c l imb c o r r i d o r s , r e s t r i c t e d and p r o h i b i t e d a r e a s 
(Exam -0 -Gram 25) . 

(k) Use of a i r p o r t a d v i s o r y s e r v i c e (AIM; Exam-O-Grams Ik, 22, 2 * 0 . 

(5) Radio f a c i l i t y d a t a and symbols (AIM; Exam-O-Grams 1^, 22, 2k). 

(6) C o n t r o l l e d a i r s p a c e b o u n d a r i e s (AIM; S e c t i o n a l A e r o n a u t i c a l 
C h a r t ; FAR P a r t s 1 , 71 ) . 

(7) S i g n i f i c a n c e o f runway a n d , h e l i c o p t e r l a n d i n g a r e a d e s i g n a t i o n s 
(AIM). 

b. Be a b l e t o : 

(1) Obta in r a d i o f a c i l i t y i n f o r m a t i o n (AIM; Exam-O-Grams Ik, 22, 2k). 

(2) Obta in a i r p o r t and h e l i p o r t f a c i l i t y i n f o r m a t i o n (AIM; S e c t i o n a l 
A e r o n a u t i c a l C h a r t ) . 

(3) S e l e c t a p p r o p r i a t e a e r o n a u t i c a l c h a r t s ( S e c t i o n a l A e r o n a u t i c a l 
C h a r t ; Exam-O-Grams k, 25) . 

(k) Determine t e r r a i n and o b s t r u c t i o n c l e a r a n c e ( S e c t i o n a l 
A e r o n a u t i c a l C h a r t ; Exam-0-Gram 23) . 

(5) R e l a t e FAR f l i g h t r u l e s t o a i r p o r t symbols o r d a t a . 

(6) R e l a t e FAR f l i g h t r u l e s t o c h a r t e l e v a t i o n s . 

(7) R e l a t e FAR f l i g h t r u l e s t o c o n t r o l l e d a i r s p a c e symbols . 

(8) R e l a t e FAR f l i g h t r u l e s t o r e s t r i c t e d o r p r o h i b i t e d a r e a s . 

P a r 6 Chap 2 
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8. WEATHER FuTOAMENTAXS. FORECASTS AMD REPORTS ( R e f e r e n c e : A v i a t i o n 
Weather AC 0 0 - 6 ) 

a . Have knowledge o f : 

(1 

(2 

(3 

(5 

(6 

(T 

(8 

(9 

(10 

(11 

(12 

(13 

( 1 * 

(15 

(16 

( I T 

(18 

(19 

(20 

Measurement o f a tmospher ic p r e s s u r e . 

Cause o f a t m o s p h e r i c c i r c u l a t i o n . * 

E f f e c t o f mountains and o t h e r o b s t r u c t i o n s on wind . 

R e l a t i v e humid i ty and i t s e f f e c t on f l i g h t . 

P r o c e s s by w h i c h a i r r e a c h e s the s a t u r a t i o n p o i n t . 

E f f e c t o f temperature on a i r d e n s i t y . 

E f f e c t o f temperature on a i r c r a f t per formance. 

C loud t y p e s and a s s o c i a t e d weather . 

F o g , f r o s t , c l o u d s , and p r e c i p i t a t i o n . 

Thunderstorms and t u r b u l e n c e . 

F r e e z i n g l e v e l s and i c i n g c o n d i t i o n s (Exam-O-Gram 21) . 

C h a r a c t e r i s t i c s o f a c o l d f r o n t . 

C h a r a c t e r i s t i c s o f a warm f r o n t . 

C h a r a c t e r i s t i c s o f an o c c l u d e d f r o n t . 

Symbols used i n a v i a t i o n weather r e p o r t s and f o r e c a s t s . 

Weather b r o a d c a s t s (Exam-O-Grams 5? I T ? 26 ) . 

S i g n i f i c a n c e o f tempera ture /dewpoin t r e p o r t s (Exam-O-Gram 21) . 

S i g n i f i c a n c e o f c l o u d and c e i l i n g r e p o r t s (Exam-O-Grams I T , 20, 
21) . 

S i g n i f i c a n c e o f s u r f a c e wind r e p o r t s (Exam-O-Grams I T , 2 1 , 26) . 

S i g n i f i c a n c e o f a t m o s p h e r i c p r e s s u r e r e p o r t s (Exam-O-Gram 21) . 

* Commercial p i l o t s o n l y 
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b. Be a b l e t o : 

( 1 ) Recognize b a s i c wea ther c o n d i t i o n s and t r e n d s on s u r f a c e 
weather maps. 

( 2 ) I n t e r p r e t and r e l a t e Area F o r e c a s t s to the r o u t e of f l i g h t . 

(3) I n t e r p r e t and r e l a t e T e r m i n a l F o r e c a s t s to the rou te of f l i g h t . 

(k) I n t e r p r e t and r e l a t e I n - f l i g h t A d v i s o r i e s t o the r o u t e o f f l i g h t . 

( 5 ) I n t e r p r e t and r e l a t e A v i a t i o n Weather ( H o u r l y Sequence) 
Repor ts t o the r o u t e o f f l i g h t . 

(6) I n t e r p r e t and r e l a t e P i l o t R e p o r t s ( P I R E P S ) t o the r o u t e o f 
f l i g h t . 

( ? ) I n t e r p r e t and r e l a t e Winds A l o f t F o r e c a s t s t o t h e rou te o f 
f l i g h t . 

(8) R e l a t e s u r f a c e wind r e p o r t s to a v a i l a b l e runways. 

( 9 ) R e l a t e wea ther c o n d i t i o n s o r i n f o r m a t i o n t o FAR f l i g h t r u l e s . 

( 1 0 ) Obta in wea ther i n f o r m a t i o n d u r i n g p r e f l i g h t p l a n n i n g and w h i l e 
enrou te . 

(11 ) R e l a t e GMT ( Z t i m e ) to l o c a l t ime i n a n a l y s i s o f wea ther 
i n f o r m a t i o n . 

9. PILOTAGE, DEAD RECKONING, AND RADIO NAVIGATION, 

a . Have knowledge o f : 

( 1 ) P r i n c i p l e s o f p i l o t a g e . 

( 2 ) P r i n c i p l e s o f dead r e c k o n i n g . 

( 3 ) C h a r t p r o j e c t i o n s u s e d f o r a i r n a v i g a t i o n . * 

(k) Time zones and 2 4 - h o u r c l o c k system. 

(5 ) E f f e c t s o f wind on n a v i g a t i o n . 

* Commercial p i l o t s o n l y 
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(6) S i g n i f i c a n c e of magnet i c v a r i a t i o n and compass d e v i a t i o n 
(Exam-O-Gram 12 ) . 

(7) S i g n i f i c a n c e o f and r e l a t i o n s h i p be tween t r a c k , c o u r s e , head ing , 
b e a r i n g , and r a d i a l . 

(8) S i g n i f i c a n c e o f and r e l a t i o n s h i p between t r u e a i r s p e e d , 
i n d i c a t e d a i r s p e e d and groundspeed. 

(9) Use o f n a v i g a t i o n c o m p u t e r s — s l i d e r u l e s i d e and wind v e c t o r 
s i d e . 

(10) Radio n a v i g a t i o n through t h e use o f VOR/VORTAC f a c i l i t i e s . 

(11) Radio n a v i g a t i o n through t h e u s e o f L/MF r a d i o f a c i l i t i e s . 

(12) O p e r a t i o n a l c h a r a c t e r i s t i c s and p r e c a u t i o n s t o observe i n t h e 
u s e o f VOR/VORTAC o r L/MF f a c i l i t i e s . 

b . Be a b l e t o : 

(1) Measure d i s t a n c e s and c o u r s e s on t h e c h a r t . 

(2) I n t e r p r e t c h a r t symbols . 

(3) S e l e c t a p p r o p r i a t e landmarks and c h e c k p o i n t s on t h e c h a r t . 

(k) S e l e c t c r u i s i n g a l t i t u d e s based on t h e d i r e c t i o n of f l i g h t 
(Exam-O-Grams 2 , IT? 22) . 

(5) S e l e c t c r u i s i n g a l t i t u d e s based on weather c o n d i t i o n s 
(Exam-O-Gram 2 ) . 

(6) Determine winds by i n t e r p o l a t i o n o f Winds A l o f t F o r e c a s t s . 

(T) Determine h e a d i n g s ( u s i n g Winds A l o f t ) by wind t r i a n g l e or 
computer. 

(8) Determine compass head ing ( u s i n g compass c o r r e c t i o n c a r d ) . 

(9) Determine groundspeed and ETAs ( u s i n g Winds A l o f t ) b y wind 
t r i a n g l e o r computer. 

(10) Determine groundspeed and /or ETAs b y i n - f l i g h t check, 

(11) Determine t i m e , d i s t a n c e , or speed ( u s i n g Winds A l o f t ) by wind 
t r i a n g l e o r computer. 

(12) Determine f u e l consumption or r a t e o f consumption from 
performance c h a r t a n d / o r computer. 
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(13) Determine t r u e a i r s p e e d from a l t i t u d e , t e m p e r a t u r e , and IAS 
u s i n g computer. 

(ik) Determine r a t e o f c l i m b o r d e s c e n t u s i n g computer. * 

(15) Determine t r u e a l t i t u d e , p r e s s u r e a l t i t u d e , and d e n s i t y 
a l t i t u d e . 

(16) I n t e r p r e t VOR r e c e i v e r (CMKl) c o c k p i t i n d i c a t i o n s . 

(17) I n t e r p r e t b e a r i n g i n f o r m a t i o n from an ADF r e c e i v e r . 

10. RADIO COMMUNICATIONS. 

a . Have knowledge oft 

(1) Rad io p r o c e d u r e s and p h r a s e o l o g y (AIM; Exam-0-Gram ik). 

(2) S t a n d a r d t r a n s m i t t i n g and r e c e i v i n g f r e q u e n c i e s (AIM; 
Exam-O-Grams lhf 2U). 

(3) A v a i l a b i l i t y o f i n - f l i g h t a s s i s t a n c e (Exam-O-Grams 19 , 26 ) . 

(k) A i r d e f e n s e emergencies—SCATANA (AIM) . 

(5) D i r e c t i o n f i n d i n g p r o c e d u r e s (AIM; Exam-O-Gram 19 ) . 

b. Be a b l e t o : 

( l ) Determine when communicat ions a r e r e q u i r e d (Exam-O-Graras 
1, 24). 

(2) I n t e r p r e t a i r p o r t t r a f f i c i n s t r u c t i o n s and p l a n approaches 
and d e p a r t u r e s . 

(3) I n t e r p r e t enroute t r a f f i c I n s t r u c t i o n s (AIM), 

Obta in emergency a s s i s t a n c e (Exam-O-Gram 19 ) . 

* Commercial p i l o t s o n l y . 
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( l 6 ) I n f l i g h t emergency p r o c e d u r e s : 

( a ) E n g i n e f a i l u r e and t r a n s i t i o n t o a u t o r o t a t i o n . 

( b ) A n t i t o r q u e s y s t e m o r t a i l r o t o r f a i l u r e . 

( I T ) A i r s p e e d v e r s u s a l t i t u d e l i m i t a t i o n s ( h e i g h t - v e l o c i t y 
c u r v e ) . 

(18) R o t o r s p e e d a n d e n g i n e s p e e d l i m i t a t i o n s . 

(19) C o n d i t i o n s f a v o r a b l e f o r c a r b u r e t o r i c i n g . 

(20) I n d i c a t i o n s , e l i m i n a t i o n and p r e v e n t i o n of c a r b u r e t o r I c i n g . 

(21) E f f e c t of i m p r o p e r u s e of m i x t u r e c o n t r o l (Exam-O-Gram 38)« 

(22) E f f e c t of f r o s t , i c e , o r snow on a i r f o i l s - r o t o r b l a d e s 
(Exam-O-Gram 28) . 

(23) F u e l c o n t a m i n a t i o n — d e t e c t i o n and p r e v e n t a t i v e m e a s u r e s 
(Exam-O-Gram 8 ) . 

(24) Danger s a s s o c i a t e d w i t h a i r c r a f t wake t u r b u l e n c e — w i n g t i p 
o r r o t o r - t i p v o r t i c e s . 

l b . HELICOPTER PERFORMANCE. 

a. Have knowledge of 

(1) H e l i c o p t e r f l i g h t manua l . 

( a ) O p e r a t i n g l i m i t a t i o n s . 

( b ) O p e r a t i n g p r o c e d u r e s . 

( c ) P e r f o r m a n c e i n f o r m a t i o n . 

( d ) P l a c a r d i n f o r m a t i o n . 

(2) E f f e c t of t e m p e r a t u r e , a l t i t u d e and h u m i d i t y on h e l i c o p t e r and 
e n g i n e p e r f o r m a n c e . 

(3) E f f e c t of g r o s s w e i g h t on h e l i c o p t e r p e r f o r m a n c e . 

(k) E f f e c t of C G . l o c a t i o n on h e l i c o p t e r p e r f o r m a n c e . 
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( 5 ) E f f e c t o f wind on h e l i c o p t e r per formance . 

(6) P r a c t i c a l methods f o r p r e d i c t i n g h e l i c o p t e r per formance . 

( a ) M a n i f o l d p r e s s u r e and p a y l o a d . 

(b) M a n i f o l d p r e s s u r e and h o v e r i n g c e i l i n g . 

( c ) P a y l o a d and wind . 

( d ) Hover ing and s k i d h e i g h t . 

( e ) H o v e r i n g c e i l i n g and g r o s s we ight . 

( f ) S e r v i c e c e i l i n g and g r o s s we ight . 

(7) C o n f i n e d a r e a o p e r a t i o n s . 

(8) P r e c a u t i o n a r y measures and c r i t i c a l c o n d i t i o n s , 

b. Be a b l e t o 

( 1 ) Compute empty w e i g h t , u s e f u l l o a d , and g r o s s w e i g h t . 

( 2 ) Compute l o c a t i o n of C G . f rom l o a d i n g c h a r t s o r t a b l e s , and 
determine i f w i t h i n a l l o w a b l e l i m i t s . 

(3) Use f l i g h t manual c h a r t s o r d a t a t o de te rmine the f o l l o w i n g : 

( a ) Hover ing per formance . 

( b ) T a k e o f f per formance . 

( c ) Cl imb per formance. 

( d ) C r u i s e per formance . 

( e ) L a n d i n g per formance . 
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1 1 . FLIGHT INSTRUMENTS AND RELATED FACTORS* 

a . Have knowledge o f : 

( 1 ) C h a r a c t e r i s t i c s and e r r o r s o f t h e magnet ic compass 
(Exam-O-Gram 1 2 ) . 

( 2 ) A i r s p e e d l i m i t a t i o n s . 

( 3 ) S i g n i f i c a n c e of a l t i m e t e r s e t t i n g s (Exam-O-Gram 9 ) -

(k) S i g n i f i c a n c e o f p r e s s u r e and d e n s i t y a l t i t u d e (Exam-O-Gram 1 1 ) . 

( 5 ) E f f e c t o f temperature on a l t i m e t e r s (Exam-O-Gram 9 ) . 

b. Be a b l e t o : 

( 1 ) Apply a l t i m e t e r s e t t i n g s and compensate f o r e r r o r s . 

( 2 ) I n t e r p r e t a l t i t u d e i n d i c a t i o n s (Exam-O-Gram 9 ) . 

( 3 ) Determine p r e s s u r e a l t i t u d e from a p p r o p r i a t e c h a r t s , 
p r e s s u r e r e p o r t s , o r a l t i m e t e r ad jus tment . 

(k) Determine d e n s i t y a l t i t u d e from a p p r o p r i a t e c h a r t s o r 
a s s o c i a t e d f a c t o r s . 

12 . HELICOPTER AERODYNAMICS AND PRINCIPLES OF FLIGHT, 

a . Have knowledge o f : 

( 1 ) Termino logy and d e f i n i t i o n s . 

( 2 ) Theory of a i r f o i l s and r o t a r y w ings . 

( 3 ) F o r c e s a c t i n g on the h e l i c o p t e r . 

(k) F u n c t i o n o f the c o n t r o l s . 

( 5 ) A u t o r o t a t i o n . 

(6) Loads and l o a d f a c t o r s . 

( 7 ) H e l i c o p t e r s t a b i l i t y . 
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13 . HELICOPTER AMD ENGINE OPERATION. 

a . Have work ing knowledge o f the f o l l o w i n g a s t h e y r e l a t e to s a f e 
f l i g h t o p e r a t i o n s and g e n e r a l s a f e t y p r a c t i c e s : 

(1) F l i g h t c o n t r o l sys tem. 

(2) F u e l and f u e l s y s t e m — u s a b l e and u n u s a b l e f u e l . 

(3) O i l and o i l s y s t e m . 

(k) E l e c t r i c a l sys tem. 

(5) R e c i p r o c a t i n g engine p r i n c i p l e s and components. 

(6) C a r b u r e t i o n . 

( T ) I g n i t i o n s y s t e m . 

(8) R o t o r s y s t e m — s i n g l e main r o t o r and a n t i t o r q u e ( t a i l ) r o t o r . 

(9) E n g i n e i n s t r u m e n t s and c o n t r o l s . 

(10) T r a n s m i s s i o n sys tem. 

(11) Swash p l a t e a s s e m b l y . 

(12) C l u t c h . 

(13) F r e e w h e e l i n g u n i t . 

(ik) 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 n t r o l and c o o r d i n a t i o n . 

(15) Hazards o f h e l i c o p t e r f l i g h t : 

( a ) R e t r e a t i n g b l a d e s t a l l . 

(b ) S e t t l i n g w i t h power. 

( c ) Ground r e s o n a n c e . 

( d ) Abnormal v i b r a t i o n s a s s o c i a t e d w i t h main r o t o r , t a i l 
r o t o r , and e n g i n e . 
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APPENDIX 1. RECOMMENDED STUDY MATERIALS 

NOTE: R e f e r e n c e s l i s t e d were a v a i l a b l e or were i n development a t t h e 
t ime t h i s p u b l i c a t i o n went t o p r e s s . 

SECTION 1. BASIC L I S T OF STUDY MATERIALS 

1. BASIC HELICOPTER HANDBOOK, AC 61-13 ($.75)? p r o v i d e s d e t a i l e d i n f o r m a ­
t i o n on h e l i c o p t e r ae rodynamics , per formance , and f l i g h t maneuvers 
t o a p p l i c a n t s p r e p a r i n g f o r p r i v a t e , commerc ia l , and f l i g h t i n s t r u c t o r 
p i l o t c e r t i f i c a t e s w i t h h e l i c o p t e r r a t i n g s . I t i s a l s o u s e f u l t o f l i g h t 
i n s t r u c t o r s i n t r a i n i n g s t u d e n t s . 

2 . PRIVATE P I L O T ' S HANDBOOK OF AERONAUTICAL KNOWLEDGE, AC 6 l - 2 3 ($2 .75) , i s 
des igned a s a t e x t o f b a s i c a e r o n a u t i c a l knowledge f o r the a i r p l a n e 
p i l o t . However, most of the c h a p t e r s a r e a p p l i c a b l e t o p r i v a t e and 
commercia l h e l i c o p t e r p i l o t a p p l i c a n t s . 

3. FEDERAL AVIATION REGULATIONS 

a . P a r 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 ( $ . 2 5 ) . 

b. P a r 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 ( $ . 6 o ) . 

c . P a r t 71 - D e s i g n a t i o n o f F e d e r a l A i r w a y s , C o n t r o l l e d A i r s p a c e , and 
R e p o r t i n g P o i n t s ( $ . 2 0 ) . 

d. P a r t 91 - G e n e r a l O p e r a t i n g and F l i g h t R u l e s ( $ . 6 o ) . 

K NATIONAL TRANSPORTATION SAFETY BOARD ( f o r m e r l y C i v i l A e r o n a u t i c s Board) 
SAFETY INVESTIGATION REGULATIONS, P a r t 320. R u l e s p e r t a i n i n g t o 
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 s a f e t y i n v e s t i g a t i o n s . 
( $ . 0 5 ) . 

SECTION 2 . OPTIONAL STUDY MATERIALS 

5, AIRMAN'S INFORMATION MANUAL (AIM) . The A i r m a n ' s I n f o r m a t i o n Manual 
has been d e s i g n e d a s a p i l o t ' s o p e r a t i o n a l manual f o r u s e p r i m a r i l y 
w i t h i n t h e conterminous U n i t e d S t a t e s . I t I s d i v i d e d i n t o t h r e e 
b a s i c p a r t s , e a c h ' o f wh ich may be purchased s e p a r a t e l y . H i g h l i g h t s of 
each p a r t a r e d e s c r i b e d be low. 

PART 1 . - B a s i c F l i g h t Manual and ATC P r o c e d u r e s . 
T h i s p a r t i s i s s u e d q u a r t e r l y and c o n t a i n s b a s i c fundamentals 
r e q u i r e d t o f l y i n the N a t i o n a l A i r s p a c e System; a d v e r s e 
f a c t o r s a f f e c t i n g S a f e t y of F l i g h t ; H e a l t h and M e d i c a l F a c t s 
of i n t e r e s t t o p i l o t s ; ATC i n f o r m a t i o n a f f e c t i n g r u l e s , 
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r e g u l a t i o n s and p r o c e d u r e s ; a G l o s s a r y o f A e r o n a u t i c a l Terms; 
U . S . E n t r y and Departure P r o c e d u r e s , i n c l u d i n g A i r p o r t s o f E n t r y 
and Landing R i g h t s A i r p o r t s ; A i r Defense I d e n t i f i c a t i o n Zones 
(AD IZ ) ; Des ignated Mountainous A r e a s ; S c a t a n a , and Emergency 
P r o c e d u r e s . Annual s u b s c r i p t i o n p r i c e $ 2 . 0 0 . ( F o r e i g n 
m a i l i n g , 50 c e n t s a d d i t i o n a l . ) 

PART - A i r p o r t D i r e c t o r y . 
T h i s p a r t i s i s s u e d s e m i a n n u a l l y and c o n t a i n s a D i r e c t o r y of a l l 
A i r p o r t s , Seaplane B a s e s , and H e l i p o r t s i n the conterminous 
Un i ted S t a t e s , Puer to R i c o , and the V i r g i n I s l a n d s wh ich a r e 
a v a i l a b l e f o r t r a n s i e n t c i v i l u s e . I t i n c l u d e s a l l o f t h e i r 
f a c i l i t i e s and s e r v i c e s , except communicat ions, i n c o d i f i e d 
form. Those a i r p o r t s w i t h communications a r e a l s o l i s t e d i n 
P a r t 3 which r e f l e c t s t h e i r r a d i o f a c i l i t i e s . 

I n c l u d e d , a l s o , i s a l i s t of s e l e c t e d Commercial B r o a d c a s t 
S t a t i o n s of 1 0 0 w a t t s o r more of power. Annual s u b s c r i p t i o n 
p r i c e $ 2 . 0 0 . ( F o r e i g n m a i l i n g , 50 c e n t s a d d i t i o n a l . ) 

PART 3 AND 3A. - O p e r a t i o n a l Data and N o t i c e s to Airmen. 
P a r t 3 i s i s s u e d e v e r y 28 days and c o n t a i n s a Master A l p h a ­
b e t i c a l Index c o v e r i n g a l l P a r t s of t h e AIM; an A i r p o r t / F a c i l i t y 
D i r e c t o r y c o n t a i n i n g a l i s t o f a l l major a i r p o r t s w i t h communi­
c a t i o n s ; a t a b u l a t i o n of A i r Nav iga t ion Radio A i d s and t h e i r 
a s s i g n e d f r e q u e n c i e s ; Parachute Jump A r e a s ; P r e f e r r e d R o u t e s ; 
S tandard Ins t rument Depar tu res ( s i D s ) ; S u b s t i t u t e Route 
S t r u c t u r e s ; a S e c t i o n a l Char t B u l l e t i n , wh ich updates S e c t i o n a l 
C h a r t s c u m u l a t i v e l y ; R e s t r i c t i o n s to Enroute N a v i g a t i o n A i d s ; 

* VOR R e c e i v e r Check P o i n t s ; S p e c i a l G e n e r a l and Area N o t i c e s ; 
New and Permanent ly C l o s e d A i r p o r t s , and O i l Burner Routes . 

P a r t 3A i s i s s u e d every Ik days and c o n t a i n s N o t i c e s t o Airmen 
c o n s i d e r e d e s s e n t i a l to the s a f e t y of f l i g h t a s w e l l a s 
supplemental d a t a to P a r t 3* Annual s u b s c r i p t i o n p r i c e $9*00 . 
( F o r e i g n m a i l i n g , $ 2 . 2 5 a d d i t i o n a l . ) 

6. REGULATIONS WRITTEN EXAMINATION GUIDE FOR PRIVATE, COMMERCIAL, AND 
MILITARY P ILOTS, AC 6 1 - 3 ^ ( $ . } , o u t l i n e s the scope o f b a s i c knowledge 
r e q u i r e d f o r FAA p r i v a t e o r commercial p i l o t c e r t i f i c a t e s . Conta ins 
a sample examinat ion w i t h answers and e x p l a n a t i o n s . 

7 . AVIATION WEATHER, AC 0 0 - 6 ( $ 2 . 2 5 ) , i s a j o i n t FAA/Weat ter Bureau p u b l i c a ­
t i o n which p r o v i d e s a comprehensive t e x t f o r p i l o t s and f l i g h t o p e r a ­
t i o n s p e r s o n n e l . G i v e s the p i l o t a p r a c t i c a l u n d e r s t a n d i n g of those 
m e t e o r o l o g i c a l p r i n c i p l e s important to a v i a t i o n and e s s e n t i a l to h i s 
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APPENDIX 2 . SAMPLE TEST 

The f o l l o w i n g t e s t i t e m s a r e i n c l u d e d f o r one purpose — t o f a m i l i a r i z e you 
w i t h t h e type o f i t e m s you may expect t o f i n d on the FAA t e s t . You should 
keep i n mind t h a t t h e t e s t i s , a t b e s t , a sampl ing of your a e r o n a u t i c a l 
knowledge. I t i s f o r t h i s r e a s o n t h a t you shou ld c o n c e n t r a t e on t h e Chapter 
e n t i t l e d STUDY OUTLINE FOR THE PRIVATE OR COMMERCIAL P ILOT (HELICOPTER) 
WRITTEN T E S T . A knowledge of a l l the t o p i c s mentioned i n t h i s 
o u t l i n e — not J u s t the mas te ry o f the sample t e s t i tems — shou ld be used 
a s the c r i t e r i o n f o r d e t e r m i n i n g t h a t you a r e p r o p e r l y p repared t o t ake 
the FAA w r i t t e n t e s t and meet the knowledge r e q u i r e m e n t s f o r the P r i v a t e or 
the Commercial P i l o t C e r t i f i c a t e . 

The c o r r e c t r e s p o n s e s , w i t h e x p l a n a t i o n s , a r e p r e s e n t e d i n S e c t i o n 2 of t h i s 
Appendix. 

SECTION 1. SAMPLE TEST ITEMS 

1. C e r t a i n maintenance i n s p e c t i o n s a r e r e q u i r e d by R e g u l a t i o n s t o be 
performed p e r i o d i c a l l y . Complet ion o f an " a n n u a l " i n s p e c t i o n and the 
a u t h o r i z a t i o n f o r t h e r e t u r n of the a i r c r a f t t o s e r v i c e w i l l a lways 
be i n d i c a t e d by the 

1 - i s s u a n c e d a t e of the A i r w o r t h i n e s s C e r t i f i c a t e . 
2 - c o m p l e t i o n d a t e of the 100-hour i n s p e c t i o n form. 
3 - n o t a t i o n i n t h e A i r c r a f t and Engine r e c o r d s . 
4 - c o m p l e t i o n of a p p r o p r i a t e p o r t i o n s of a R e p a i r and A l t e r a t i o n 

Form. 

2 . I n p l a n n i n g a c r o s s - c o u n t r y f l i g h t you determine t h a t the t o t a l d i s t a n c e 
i s 105 s t a t u t e m i l e s and t h a t your average groundspeed w i l l be 70 ^ph. 
The H e l i c o p t e r F l i g h t Manual shows the t o t a l f u e l c a p a c i t y i s 29 .8 
g a l l o n s w i t h 2 . 3 g a l l o n s u n u s a b l e . I f you s t a r t w i t h f u l l f u e l t a n k s 
and consume 10.5 g a l l o n s p e r h o u r , how much u s a b l e f u e l w i l l remain a t 
the c o m p l e t i o n o f t h e f l i g h t ? 

1 - 8.7 g a l l o n s . 
2 - 11 .7 g a l l o n s . 
3 - 1*J-. 0 g a l l o n s , 
if- 1 6 . 1 g a l l o n s . 
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3. Assume t h a t you have a Commercia l P i l o t C e r t i f i c a t e i s s u e d F e b r u a r y 1, 
1967, and a 2nd C l a s s M e d i c a l C e r t i f i c a t e da ted December 2, 1966. Under 
t h e s e c i r c u m s t a n c e s you c o u l d c o n t i n u e to e x e r c i s e the p r i v i l e g e s of 

1- a commercia l p i l o t u n t i l December 2, 1967? and t h o s e of a 
p r i v a t e p i l o t u n t i l December 2, 1968. 

2- a commercia l p i l o t u n t i l J a n u a r y 1, 1968, and t h o s e o f a 
p r i v a t e p i l o t u n t i l J a n u a r y 1, 1969. 

3- e i t h e r a commerc ia l o r p r i v a t e p i l o t u n t i l March 1, 1968. 
k- n e i t h e r a commerc ia l n o r p r i v a t e p i l o t a f t e r J a n u a r y 1, 1968. 

ht C o n s i d e r the f o l l o w i n g A v i a t i o n Weather Report f o r Dayton , Ohio , where the 
f i e l d e l e v a t i o n i s 1,008 f e e t : 

DAY 20®EltO©15 0 0 5 / 5 9 A 8 1715G20/95L|. 
Whi le f l y i n g o v e r t h i s a i r p o r t you would expec t to e n c o u n t e r the b a s e o f 
the c e i l i n g a t a p p r o x i m a t e l y 

1- 5,000 f e e t MSL. 
2- 4,000 f e e t MSL. 
3- 3,000 f e e t MSL. 

2,000 f e e t MSL. 

5. Assume t h a t the above d a t a i s d i s p l a y e d on your S e c t i o n a l A e r o n a u t i c a l 
C h a r t a d j a c e n t t o the symbol o f the a i r p o r t a t w h i c h you p l a n t o l a n d . 
From y o u r knowledge of t h i s b o x e d - i n d a t a you s h o u l d know t h a t t o communi­
c a t e w i t h the c o n t r o l tower you c o u l d t r a n s m i t on 

1- 119.5 o r 122.5 and r e c e i v e on 122.5. 
2- 119.5 and r e c e i v e on 122.5. 
3- 119-5 o n l y and r e c e i v e on 119.5. 
k- 119.5 o r 122.5 and r e c e i v e on I I9 .5 . 

6. The f o l l o w i n g t e r m i n a l f o r e c a s t was i s s u e d a t 7:00 A.M. f o r L a f a y e t t e : 

LAF C1O02GF 09C 7<DC10©2GF 11C 7 D C 1 C V I D 3 F 13C C1(X0>5F--
I f LAF l i e s w i t h i n a c o n t r o l zone , what i s the e a r l i e s t t ime you would 
be a b l e t o t ake o f f o r l a n d i n b a s i c VFR c o n d i t i o n s ? 

1- 0700 CST. 
2- 0900 CST. 
3- 1100 CST. 
4- 1300 CST. 
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e f f e c t i v e u s e o f c u r r e n t and f o r e c a s t wea ther i n f o r m a t i o n . I n c l u d e s 
e x t e n s i v e m a t e r i a l on p r e s e n t a v i a t i o n wea ther s e r v i c e s , a g l o s s a r y of 
m e t e o r o l o g i c a l t e r m s , and o v e r 175 i l l u s t r a t i o n s , many i n c o l o r . 

8. TERRAIN FLYING ( b e i n g r e v i s e d ) , p r e s e n t s a composi te p i c t u r e o f the 
o b s e r v a t i o n s , w a r n i n g s , and a d v i c e from v e t e r a n p i l o t s about f l y i n g 
over t h e v a r i o u s t y p e s o f t e r r a i n i n t h e U n i t e d S t a t e s ( i n c l u d i n g A l a s k a ) , 
and Mexico. A l though w r i t t e n f o r the a i r p l a n e p i l o t , t h i s book shou ld 
prove e x t r e m e l y v a l u a b l e f o r the h e l i c o p t e r p i l o t . 

9 . VFR EXAM-O-GRAMS ( F r e e ) a r e a n a l y s e s and e x p l a n a t i o n s o f s e l e c t e d t o p i c s 
of a e r o n a u t i c a l knowledge p r e s e n t e d i n the form of q u e s t i o n s and answers . 
Al though s l a n t e d toward a c t i v i t i e s i n v o l v i n g a i r p l a n e s , much of the 
m a t e r i a l i s a p p l i c a b l e t o h e l i c o p t e r o p e r a t i o n s . These a r e i s s u e d on 
an i r r e g u l a r b a s i s , a r e n o n - d i r e c t i v e i n n a t u r e , and a r e i s s u e d s o l e l y 
as an i n f o r m a t i o n s e r v i c e t o i n d i v i d u a l s i n t e r e s t e d I n a e r o n a u t i c a l 
knowledge, and p a r t i c u l a r l y a p p l i c a n t s f o r Airman W r i t t e n T e s t s . 

10. VFR EXAM-O-GRAMS a r e a v a i l a b l e f r e e of charge ( i n l i m i t e d q u a n t i t i e s ) 
by o r d e r i n g f rom: 

1 1 . OTHER STUDY MATERIALS. A l l o t h e r s t u d y m a t e r i a l s l i s t e d may be obta ined 
by r e m i t t i n g check o r money o r d e r made p a y a b l e t o the SUPERINTENDENT 
OF DOCUMENTS. No C C D . o r d e r s a r e a c c e p t e d . Orders f o r m a i l i n g o r 
s h i p p i n g t o f o r e i g n c o u n t r i e s s h o u l d i n c l u d e an a d d i t i o n a l amount of 
o n e - f o u r t h of the p u r c h a s e p r i c e f o r p o s t a g e . Address o r d e r s t o : 

SECTION 3 . HOW TO OBTAIN STUDY MATERIALS 

F e d e r a l A v i a t i o n Administration 
O p e r a t i o n s B r a n c h , AC -2^0 
P. 0. Box 25082 
Oklahoma C i t y , Oklahoma 73125 

S u p e r i n t e n d e n t of Documents 
U. S . Government P r i n t i n g O f f i c e 
Washington , D. C 20**02 
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7. I f you are tuned to a VOR and have the course se lector set properly to 
fol low the 025° r a d i a l outbound from the s tat ion, which of the fol lowing 
represents the proper indicat ions of the GMNI components assuming 
you are on course? 

COURSE TO- FROM LEFT-RIGHT 
SELECTOR INDICATOR INDICATOR 

I N 
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Based on the " A i r s p e e d v s . A l t i t u d e " C h a r t , which o f the 
f o l l o w i n g a i r s p e e d - a l t i t u d e combinat ions s h o u l d be a v o i d e d ? 

AIRSPEED ALTITUDE 
A. 35 MPH 100 F e e t 
B. 60 MPH kO F e e t 
C. 35 MPH 350 F e e t 

D. k5 MPH 25 F e e t 

1- A and B o n l y . 
2- A , Bj C , a n a D. 
3 - A and D o n l y . 
k- A on ly . 
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G r o s s H o v e r i n g Ca l l ing H p • Ft. 
W e i g h t T * m p « r a t u r » 

L b s . D r y A i r 60% R. H . 

•20 *F •28.9*C 6700 6500 
2 0 ° F - 8 . 7 » C 5500 5200 

1600 60 *F 15.6'C 4300 3900 
10O»F 37.8"C 3000 1300 

-20'F -28.9'C 6100 7900 
2 0 » F - 8 . 7 » C 7100 6800 

1500 60 "P 15.6*0 5900 5600 
100'F 37 .6 'C 4800 2900 

•20*F •29.9*C 9900 9700 
2 0 ° F - 6 7 « C 8700 8400 

UOO 60 *F 15.6"C 7400 7100 
100 » F S7.B-C 6300 4400 

-20 *F -2B.9*C 11700 11400 
20* F - 6 . 7 « C 10400 10100 

1300 60*F 15.6*C 9400 9000 
100«F 3? .8»C 6200 6100 

a-3 

9. Based on the Hover ing C e l l i n g C h a r t above, and t h e f o l l o w i n g s e t o f 
c o n d i t i o n s , what h o v e r i n g performance c o u l d you expec t i n ground e f f e c t ? 

G r o s s Weight 1600 l b s . 
P r e s s u r e A l t i t u d e (Hp) 2000 f t . 
Temperature 100° F . 
Wind Calm 

1- Hover ing shou ld be p o s s i b l e w i t h e i t h e r d ry a i r o r 80$ r e l a t i v e 
humid i ty . 

2 - Hover ing shou ld be p o s s i b l e o n l y w i t h dry a i r . 
3 - Hover ing s h o u l d not be p o s s i b l e w i t h e i t h e r d r y a i r o r 80% 

r e l a t i v e humid i ty . 
k- Hover ing s h o u l d be p o s s i b l e w i t h e i t h e r dry a i r o r 80% r e l a t i v e 

h u m i d i t y bu t a runn ing l a n d i n g would be recommended. 
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L. Basic Helicopter . . . 
Add Seat Load . . . . 

Sub-total . . . . 

Plot point Aat intersect of 
base line with 1360 line 

2. Add Baggage Comp. Load 
Sub-total . . . . 

From Afollow baggage 
compartment loading 
lines to intersect with 
the 1410 weight line at B 

1 0 1 7 

3 4 3 

1 3 6 0 

50 
1410 

3. Add Fuel 
Total 

From Bfollow fuel load­
ing lines to 1590 pounds. 
Read C. G. point C 

180 
1590 

L-i-L. 
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# # # * * 

EXCERPTS FRCM THE HELICOPTER FLIGHT MANUAL 

FUEL: 91/96 oc tane 
T o t a l f u e l c a p a c i t y ( a l l u s a b l e ) - 30 g a l l o n s 

BASIC HELICOPTER (EMPTY) WEIGHT: 1,017 pounds 

MAXIMUM GROSS WEIGHT: 1,600 pounds 

MAXIMUM ALLOWABLE WEIGHT I N BAGGAGE COMPARTMENT: 50 pounds 

10. You p l a n t o make a s o l o f l i g h t i n the h e l i c o p t e r d e s c r i b e d above. Your 
we ight i s ikQ pounds and you w i s h to c a r r y 30 pounds of baggage i n the 
baggage compartment. U s i n g the c e n t e r - o f - g r a v i t y c h a r t on the oppos i te 
page , how much f u e l can you c a r r y under t h e s e c o n d i t i o n s ? 

* # * * # 

1 - A f u l l l o a d . 
2 - A maximum o f 23 g a l l o n s . 
3 - Not l e s s than 23 g a l l o n s . 
4- A maximum of k g a l l o n s . 

(NOTE: A g a l l o n o f f u e l 
we ighs 6 pounds . ) 
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SECTION 2 . ANSWERS AND EXPLANATIONS FOR THE SAMPLE TEST 

1 . (3) An A i r w o r t h i n e s s C e r t i f i c a t e i s i s s u e d when the a i r c r a f t i s deemed 
a i r w o r t h y a t the t ime of manufacture o r a f t e r s u b s t a n t i a l a l t e r a t i o n or 
r e p a i r . Only when t h i s c e r t i f i c a t e has been i s s u e d w i t h i n the p r e c e d i n g 
12 months w i l l i t i n d i c a t e compl iance w i t h a n n u a l i n s p e c t i o n requ i rements . 
T h e r e f o r e , r e s p o n s e number 1 i s i n c o r r e c t . Number 2 i s i n c o r r e c t because 
a l t h o u g h an a n n u a l i n s p e c t i o n each 12 months w i l l s a t i s f y 100 -hour i n ­
s p e c t i o n r e q u i r e m e n t s , a 100 -hour i n s p e c t i o n w i l l not s u f f i c e f o r an 
a n n u a l i n s p e c t i o n . Number 3 i s c o r r e c t b e c a u s e FAR s t i p u l a t e s t h a t 
a p p r o p r i a t e e n t r i e s be made i n maintenance r e c o r d s ( logbooks ) each t ime 
i n s p e c t i o n o r maintenance i s done on t h e a i r c r a f t o r eng ine . Number k 
i s a l s o i n c o r r e c t s i n c e the R e p a i r and A l t e r a t i o n Form i s u s e d f o r the 
d e s c r i p t i o n and a p p r o v a l o f work done on a r e p a i r e d o r a l t e r e d a i r c r a f t 
u n i t . 

2 . ( 2 ) T h i s may be s o l v e d a r i t h m e t i c a l l y o r by u s e o f a s l i d e r u l e computer. 
At a groundspeed o f TO mph i t w i l l t ake 1 hour and 30 minutes to t r a v e l 
the d i s t a n c e o f 105 m i l e s . I n 1 l / 2 hours a t the r a t e o f consumption of 
1 0 . 5 gph, t h e amount o f f u e l u s e d w i l l be I 5 . 8 g a l l o n s . With o n l y 27.5 
g a l l o n s u s a b l e (29 .8 - 2 . 3 = 27 .5)> the remain ing u s a b l e f u e l a t the end 
of the f l i g h t w i l l be 1 1 . 7 g a l l o n s . T h e r e f o r e , r e s p o n s e number 2 i s 
c o r r e c t w h i l e 1 , 3 , and k a r e i n c o r r e c t . 

3. (2 ) A Commercial P i l o t C e r t i f i c a t e has no s p e c i f i c e x p i r a t i o n date and 
the i s s u a n c e da te i s i r r e l e v a n t to t h i s s i t u a t i o n . However, t o be v a l i d , 
the p i l o t must p o s s e s s a c u r r e n t a p p r o p r i a t e m e d i c a l c e r t i f i c a t e . F o r 
o p e r a t i o n s r e q u i r i n g a Commercial P i l o t C e r t i f i c a t e , the 2nd C l a s s 
M e d i c a l C e r t i f i c a t e e x p i r e s a t the end o f the l a s t day o f the 1 2 t h month 
a f t e r the month i n w h i c h i t i s i s s u e d . T h u s , commercia l p i l o t p r i v i l e g e s 
may be e x e r c i s e d u n t i l J a n u a r y 1 , 1968. F o r o p e r a t i o n s r e q u i r i n g o n l y 
a P r i v a t e P i l o t C e r t i f i c a t e , a 2nd C l a s s M e d i c a l C e r t i f i c a t e e x p i r e s a t 
the end of t h e 2 4 t h month a f t e r the month i n wh ich i t i s i s s u e d . I n 
t h i s c a s e , p r i v a t e p i l o t p r i v i l e g e s may be e x e r c i s e d u n t i l J a n u a r y 1 , 
1969. T h e r e f o r e , o n l y r e s p o n s e number 2 i s c o r r e c t . 

k. ( l ) The r e p o r t e d c e i l i n g i n A v i a t i o n Weather (Hour ly Sequence) 
R e p o r t s , i s measured from the s u r f a c e a t the p o i n t o f o b s e r v a t i o n to the 
base o f the phenomena forming the c e i l i n g . S i n c e the e l e v a t i o n o f the 
s u r f a c e a t Dayton i s 1 ,008 f e e t MSL and the r e p o r t e d c e i l i n g ( t h e broken 
l a y e r o f c l o u d s ) i s 4 ,000 f e e t above the s u r f a c e , t h e b a s e o f the c louds 
c o n s t i t u t i n g t h e c e i l i n g would be encountered a t 5,000 f e e t MSL. Thus , 
response number 1 i s c o r r e c t w h i l e numbers 2 , 3 , and k a r e i n c o r r e c t . 
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5 . (4) The l egend f o r the symbols u s e d on S e c t i o n a l C h a r t s i s found on the 
b a c k of the c h a r t s . The f i r s t f r e q u e n c y l i s t e d i n the boxed d a t a f o r 
Dayton i s the p r i m a r y t r a n s m i t t i n g and r e c e i v i n g VHF f r e q u e n c y f o r l o c a l 
c o n t r o l . The second f r e q u e n c y i s the p r i m a r y m i l i t a r y VHF/UHF f r e q u e n c y . 
Most FAA towers r e c e i v e but do not t r a n s m i t on the s t a n d a r d f r e q u e n c y of 
122 .5 . I f t h i s f r e q u e n c y i s a v a i l a b l e i t i s not shown, s i n c e i t i s c o n ­
s i d e r e d s t a n d a r d . When the tower does not have t h i s f r e q u e n c y i t l i s t s 
a d i f f e r e n t f r e q u e n c y f o l l o w e d by t h e l e t t e r R i n d i c a t i n g t h a t the tower , 
r a t h e r than guard ing ( r e c e i v i n g ) the s t a n d a r d f r e q u e n c y , i s guard ing t h i s 
nonstandard f r e q u e n c y . ( F o r example: 1 2 2 . 7R. ) Responses number 1 and 2 
a r e i n c o r r e c t b e c a u s e FAA towers do no t t r a n s m i t on 1 2 2 . 5 , hence you 
cannot r e c e i v e them on t h a t f r e q u e n c y . Number 3 i s a l s o i n c o r r e c t 
because I I 9 . 5 i s not the o n l y f r e q u e n c y on w h i c h you may t r a n s m i t to t h e 
tower , s i n c e the s t a n d a r d f r e q u e n c y i s a l s o b e i n g guarded. Based on the 
d a t a f u r n i s h e d , number k i s c o r r e c t . You can t r a n s m i t on 119.5 o r 122.5 
and r e c e i v e on 119.5* 

6. (3) To l a n d o r t ake o f f w i t h i n a c o n t r o l zone under b a s i c VFR c o n d i t i o n s , 
FAR r e q u i r e s a c e i l i n g of 1,000 f e e t o r more and a t l e a s t 3 m i l e s 
v i s i b i l i t y . A c e i l i n g i s the l o w e s t l a y e r of c l o u d s o r o b s c u r i n g phenom­
ena t h a t i s r e p o r t e d a s " b r o k e n , " " o v e r c a s t , " o r " o b s c u r a t i o n " and no t 
c l a s s i f i e d a s " t h i n " o r " p a r t i a l . " Read ing the L A F f o r e c a s t we f i n d t h a t 
a t 0700 ( i s s u i n g t i m e ) the c e i l i n g and v i s i b i l i t y a r e p r e d i c t e d t o be 
1,000 f e e t broken and 2 m i l e s , w h i c h makes r e s p o n s e number 1 i n c o r r e c t . 
A t 0900C the f o r e c a s t c a l l s f o r 700 f e e t s c a t t e r e d , c e i l i n g 1,000 f e e t 
broken and 2 m i l e s v i s i b i l i t y . T h i s r u l e s out r e s p o n s e number 2. The 
f o r e c a s t then c a l l s f o r 700 f e e t s c a t t e r e d , c e i l i n g 1,000 f e e t b roken 
and 3 m i l e s v i s i b i l i t y a t 1100C m e e t i n g b a s i c VFR r e q u i r e m e n t s , making 
response number 3 c o r r e c t . S i n c e the e a r l i e s t t ime a t w h i c h b a s i c VFR 
i s expec ted i s 1100C, r e s p o n s e number k i s i n c o r r e c t . 

7. (2) The p roper p rocedure when f l y i n g d i r e c t l y away ( f o l l o w i n g a r a d i a l 
outbound) from a VOR/VORTAC s t a t i o n i s t o s e t the c o u r s e s e l e c t o r to the 
r a d i a l d e s i r e d , i n t h i s c a s e to 025°. T h e r e f o r e , r e s p o n s e s 3 and k would 
be i n c o r r e c t . S i n c e the t e s t i t em s t a t e s t h a t you a r e on c o u r s e ( o u t ­
bound) your T0-FRCM I n d i c a t o r would r e a d FROM. T h e r e f o r e , r e s p o n s e 1 
i s i n c o r r e c t . 
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8. ( l ) A i r s p e e d v s . a l t i t u d e o r h e i g h t v s . v e l o c i t y performance i n f o r m a t i o n 
i s r e q u i r e d by r e g u l a t i o n s f o r each model o f h e l i c o p t e r c e r t i f i c a t e d . 
T h i s i n f o r m a t i o n i s g e n e r a l l y p r e s e n t e d by c h a r t s , and p o r t r a y s t h o s e 
a i r s p e e d - a l t i t u d e combinat ions wh ich a r e c o n s i d e r e d u n s a f e i n the 
event an a u t o r o t a t i v e l a n d i n g shou ld become n e c e s s a r y . The a i r s p e e d -
a l t i t u d e combinat ions l i s t e d under A and B both l i e w i t h i n the shaded 
a r e a s o f the c h a r t p r o v i d e d and should be a v o i d e d . The a i r s p e e d -
a l t i t u d e combinat ions l i s t e d under C and D both l i e w i t h i n the 
unshaded a r e a s and a r e c o n s i d e r e d s a f e f o r the purpose o f a u t o r o t a t i v e 
l a n d i n g s . Responses 2, 3, and k a r e i n c o r r e c t b e c a u s e t h e y c o n t a i n 
e i t h e r s a f e combina t ions o r o n l y one o f the u n s a f e combinat ions . 

9- (2) Based on the c h a r t and c o n d i t i o n s p r o v i d e d w i t h t h i s t e s t i t e m , 
i t can be determined t h a t h o v e r i n g shou ld be p o s s i b l e i n ground e f f e c t 
up t o a p r e s s u r e a l t i t u d e (Hp) o f 3*000 f e e t i n d r y a i r and up to 
1,300 f e e t w i t h a r e l a t i v e humid i ty o f 80$ o r g r e a t e r . T h e r e f o r e , 
h o v e r i n g s h o u l d be p o s s i b l e a t a p r e s s u r e a l t i t u d e o f 2,000 f e e t i n 
dry a i r o n l y . Responses 1, 3, and k a l l c o n t a i n i n c o r r e c t o r p a r t i a l l y 
i n c o r r e c t s t a t e m e n t s . 

10. (2) T h i s l o a d i n g problem can be computed a s f o l l o w s : 

1. B a s i c h e l i c o p t e r we igh t 
Add s e a t l o a d 

101T l b s . 
11*8 l b s . 

Ho5" S u b - T o t a l 
P l o t a p o i n t (AT_) a t i n t e r s e c t o f 
b a s e l i n e w i t h II65 weight l i n e 

2. Add baggage compartment l o a d 
S u b - T o t a l 

30 l b s . 
1195 l b s . 

From p o i n t A^ f o l l o w baggage compartment 
l o a d i n g l i n e s to i n t e r s e c t w i t h the 
1195 we igh t l i n e . C a l l t h i s p o i n t B^. 

3- From B^ f o l l o w f u e l l o a d i n g l i n e s t o 
i n t e r s e c t IO9.5" l i n e . (Maximum a f t 
C . G . l i m i t ) . Read h o r i z o n t a l l y to the 
l e f t ( f o l l o w weight l i n e s ) to determine 
g r o s s we igh t . 

G r o s s we igh t 
L e s s S u b - T o t a l 

1333 l b s . 
1195 l b s . 
"138 l b s . 
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4. F u e l a l l o w a b l e we igh t 138 l b s . 

D i v i d e t h i s we igh t by 6 ( f u e l 
we ight p e r g a l l o n ) 

G a l l o n s o f f u e l a l l o w a b l e 23 

T h e r e f o r e o n l y r e s p o n s e number 2 i s c o r r e c t . 
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