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SUBJECT : GYROPLANE FLIGHT INSTRUCl'OR EXAMINATION GIJIDE 

1.. 1UKPOT.E. This advisory c i r cu la r  i s  being issued to :  

Ti. Outline the scope of the blssic aeronautical  knowledge requirements 
f o r  a gyroplane f l i g h t  ins t ruc tor  

Acqu4nt t he  applicant with source material  t h a t  may be used t o  
acquire t h i s  basic  knowledge, and 

b. 

c. .Present a sample examination, answers and explanations t o  the 
samp1.e c.x:mintition t e s t  items, and many i l l u s t r a t i o n s  used i n  the 
currcnt. Flight Ins  Lructor - Rotorcraft-Gyroplane Written 
Dtaruin:itions. 

2. HOW TO GET THIS EZTDLICATION. 

a. Order copies of t h i s  publicfition from: - 
Office of Hendqu:irters Operations, H&-438 
FtJeral. Aviation Agency 
Washington, D. C. 20553 

Idetitify - the  publication i n  your order as: 

FAA Advisory Circular AC 61-33 
Gyroplane F l ight  Instructor  Examination Guide 

b. 

/@@* C.  W. Walker 
Director 
Fl ight  Stand:irdc Semice 
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CHAITER 1. NATURE OF THE WRITTEN EXAMINATION 

1. INTRODUCTION. This study guide w a s  prepared by t h e  F l igh t  Standards 
Service of t h e  Federal Aviation Agency t o  a s s i s t  appl icants  who a.re 
preparing f o r  t h e  F l i g h t  I n s t r u c t o r  Rotorcra,ft-Gyrophne Written Exami- 
na t ion .  It w a s  prepa.red by t h e  same personnel who were responsible f o r  
developing t h e  F l igh t  I n s t r u c t o r  Rotorcra,ft-Gy,roplane Written Examination 
cu r ren t ly  i n  use.  

This guide i s  not offered a,s a quick and easy way t o  obta in  t h e  necessary 
knowledge f o r  passing the  wr i t t en  examination. There i s  no quick and 
easy way t o  obta in  t h e  background of experience, knowledge, and s k i l l  
t h a t  t h e  profess iona l  f l i g h t  i n s t r u c t o r  must acquire i n  order t o  provide 
t h e  high qua , l i ty  of t r a i n i n g  necessary t o  transform today ' s  student i n t o  
tomorrow's p r o f i c i e n t  p i l o t .  
de f ine  t h e  scope and narrow t h e  f i e l d  f o r  study, i n so fa r  a s  possible,  
t o  t h e  b a s i c  knowledge r e q u i s i t e  t o  obta in ing  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 .  

Rather, t h e  i n t e n t  of t h i s  guide i s  t o  

2 .  CERTIFICATE REQUUIREMENTS. The general  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 equ i r e  of t h e  appl icant  a combination of experi- 
ence, knowledge, and s k i l l .  An applicant 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  with a r o t o r c r a f t  r a t i n g  should ca re fu l ly  review t h e  appli-  
cable sec t ions  of Federal Avia,tion Regulations, Pa.rt 61, f o r  de t a i l ed  
information pe r t a in ing  t o  t h i s  sub jec t .  

3 .  TYPE OF EXAMINATION. The F l igh t  I n s t r u c t o r  Rotorcraft-Gyroplane Written 
Examination i s  necessar i ly  comprehensive because t h e  f l i g h t  i n s t r u c t o r  
must be knowledgeable i n  many a reas .  He must know not only "what" t o  do 
and "how" t o  do it; he must know a,lso "why" a. maneuver or  procedure i s  
performed i n  a cer ta , in  order; what t h e  r e s u l t s  may be i f  t h e  maneuver or  
procedure i s  not performed properly;  and what elements of performance 
should be ca r r i ed  over from each t r a i n i n g  maneuver and procedure i n t o  t h e  
s t u d e n t ' s  f u t u r e  dqy t o  day f ly ing  t o  ensure t h e  sa.fest poss ib le  p i l o t .  
It i s  genera l ly  accepted t h a t  a p i l o t  with much knowledge but l i t t l e  
s k i l l  i s  not adequately equipped f o r  day-to-day f l y i n g .  
who i s  s k i l l f u l  i n  only t h e  manipulative techniques of f l y i n g  and lacking 
i n  av ia t ion  knowledge i s  not a very s k i l l f u l  airman with sa fe ty  as h i s  
watchword . 
I n  addi t ion  t o  h i s  av ia t ion  qua l i f ica t ions ,  t h e  f l i g h t  i n s t r u c t o r  must be 
capable and well versed i n  one h ighly  important a r ea  t h a t  i s  not required 
f o r  any o the r  p i l o t  c e r t i f i c a t e .  The flight i n s t r u c t o r  must be a teacher .  
He must have an understanding of t h e  learn ing  process, t h e  ba.sic tea.ching 

Today t h e  p i l o t  

Chap 1 Par 1 
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principles,  and the  general application of these pr inciples  t o  teach h i s  
students effect ively.  
no learning, there  i s  no teaching." 

The gymplwe f l i g h t  ins t ruc tor  examination i s  divided in to  two sections: 
Section 1, "Fundamentals of Fl ight  Instruction" and Section 2, "Perform- 
ance and Analysis of Flight Training Maneuvers." 
the subject areas covered i n  each section appears l a t e r  i n  t h i s  guide. 

The time required f o r  the examination i s  approximately 4 hours. Fxami- 
nation t e s t  items a re  of t h e  objective, multiple-choice type, and each 
can be answered by the  select ion of a. s ingle  item as t h e  correct choice. 
This method conserves t h e  appl icant ' s  time, the scorer ' s  time, a.nd 
eliminates the  element of inrlividua.1 judgnent i n  determining grades. 

There i s  much t r u t h  i n  t h e  saying, "If there  i s  

A detai led out l ine  of 

4. TAKING THE EXAMINATION. In  addition t o  being an exercise i n  t he  applica- 
t i o n  and use of aeronautical knowledge, an exmination i s  also an 
exercise i n  communication since it involves the  use of wri t ten language. 
Communication between individuals through the  use of such abstract  
symbols a.s words i s  indeed a complica.ted process; so complicated, i n  fact ,  
tha t  a t  times communication may e i the r  break down o r  mislead if care i s  
not exercised. The same word of ten means d i f fe ren t  things t o  different  
people. 

Always bear i n  mind t h e  following f a c t s  when you a re  taking t h e  examina- 
t ion: 

Carefully read the  information and ins t ruc t ions .  

a .  

b. 

C.  

Par  3 

The t e s t  items a re  not t r i c k  questions. 
what it says. 
carefully, but do not look for hidden meanings. 
ment does not concern exceptions t o  the  rule;  it refers  t o  the  
general ru le .  However, t he  incorrect responses a re  of ten based on 
the exceptions. 

F i r s t ,  carefully read the  t e s t  item stem before you look a t  t he  
a l te rna te  responses l i s t e d  below it. 
what t he  question asks. 
be or  work out t h e  problem t o  obtain the  answer. 
through t h e  l i s t  of a l t e rna te  responses o r  phrases and select  t he  one 
tha t  says t he  same thing 8.5 your answer. 
select  answers t h e  t e s t  item completely. 

Only one of the a l t e rna te  responses given i s  completely correct .  
others may be answers t h a t  resu l t  from incorrect procedure ( i n  a 
problem, f o r  example) or from lack of knowledge per ta ining t o  the 

Each statement means exactly 
Read each t e s t  item stem and each a l te rna te  response 

The correct s ta te -  

B e  sure t h a t  you understand 
Then decide what t he  correct answer should 

Finally, look 

Be sure t h a t  t he  one you 

The 

Chap 1 



-rl . I 
I 

I I0 I 

I 
I 

c 
0 

AC 61-33 
3/25/66 

Page 3 and 4 

t e s t  item, o r  from popu1a.r misconceptions. 
and then se lec t  t he  response you consider t o  be t h e  best  answer. 

I f  you f ind t h a t  you have considerable d i f f i cu l ty  with a part icular  
t e s t  item, do not spend too much time on it, but continue with the  
examination and answer those tes t  items which a re  l e s s  d i f f i c u l t .  
Then go back and reconsider t he  t e s t  items you have passed over. 
This procedure will enable you t o  use the  tota.1 time available t o  
m a x i m u m  advantage i n  demonstrating your knowledge and understanding 
of t he  subject.  

Understand the  t e s t  item 

d .  
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CHAFTER 2.  STUDY OUTLINE FOR THE: FLIGHT INSTRUCTOR 
ROTORCRAFT-GYROPLANE WRDFEN EXAMINATION 

SECTION 1. F U N D N N T A I S  OF FLIGHT INSTRUCTION 

5. FLIGHT INSTRUCTOR'S HANDBOOK, AC 61-16. Applicants  should f a m i l i a r i z e  
themselves with t h e  fol lowing p e r t i n e n t  chapters  of t h i s  Ha.ndbook: 

NOTE: A l l  s p e c i f i c  re ferences  and examples i n  t h i s  Handbook 
are based on a i rp lanes ;  however, t h e  general  ma te r i a l  
i s  app l i cab le  t o  f l i g h t  i n s t r u c t o r s  i n  other a i r c r a f t  
ca t egor i e s .  

a. 

b .  

C .  

d .  

e .  

Fundamentals of Teaching and Learning (Chapter I).  

E f f e c t i v e  Teaching Methods (Chapter 11) , 

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 ) .  

The F l i g h t  Tra in ing  Syl labus (Chapter V I )  . 
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 VII). 

SECTION 2. PERFORMANCE AND ANALYSIS OF FLIGHT TRAINING MANJUVBRS 

6. AERODYNAMICS. EIave a knowledge and understanding of:  

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

b . Gyroplane loading.  

(1) 

(2) 

(3) 

( 4 )  Load f a c t o r  p r i n c i p l e s .  

Forces a c t i n g  on a gyroplane i n  f l i g h t .  

The gyroplane ' s  axes of r o t a t i o n .  

Weight and balance and f l i g h t  performance. 

E f f e c t s  of load on eyroplane s t r u c t u r e .  

E f fec t s  of loading on s t a b i l i t y  and c o n t r o l l a b i l i t y .  

C .  

d .  

Chap 7 
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e .  

f .  

e. 

h .  

Functions of t he  c o n t r o l s  and c y c l i c  t r i m .  

Angle of a t t a c k .  

Airspeed. 

(1) 

(2) 

(3) B e s t  ra te-of-cl imb (V ) .  

(4)  B e s t  angle-of-climb (V ).  

(5) Minimum l e v e l  f l i g h t .  

(6) 

Turns.  

(1) 

(7) 

(3) 

f 4 )  

( 5 )  S l ipp ing  and skidding.  

Torque. 

(I) P r o p e l l e r .  

(2) Rotor. 

Gyroscopic precess ion .  

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

(2) Rela t ionship  of c y c l i c  c o n t r o l  movements, r o t o r  blade p i t c h  

Rela t ionship  t o  c o n t r o l  e f f ec t iveness  and r o t o r  b lade  stall .  

Maneuvering (VA - formerly V )--if app l i cab le .  
P 

Y 

X 

Rela t ionship  between speed, ang le  of hank, and rate of t u r n .  

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 .  

Changes of l i f t  i n  a t u r n .  

Changes of drag  i n  a turn. 

Changes of load f a c t o r  i n  a t u r n .  

changes, and r o t o r  r e a c t i o n .  

par 6 Ch8p 2 
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k .  Cont ro l lab le  p rope l l e r s .  

(1) How a p r o p e l l e r  works. 

(2)  Purpose of con t ro l l ab le  p r o p e l l e r s .  

(3) Operation of con t ro l l ab le  propel le rs - - the  r e l a t ionsh ip  
between manifold pressure,  RPM, and Brake Mean Effec t ive  
Pressure  (ENEP) . 

7 .  FLIGHT TRAINING MANEUVERS AND PROCEDURES. 

a.  

b.  Know t h e  co r rec t  technique for  t h e  maneuvers and procedures.  

C .  Be a b l e  t o  recognize and analyze common s tudent  e r r o r s .  

d .  Be familiar with e f f e c t i v e  methods of co r rec t ing  s tudent  e r r o r s .  

e .  

Know how and when t o  introduce maneuvers and procedures (Item e below). 

Know t h e  required maneuvers and procedures.  

P r e f l i g h t  opera t ions  (inc1udinE check of gyroplane documents 
and records) ,  starting, warm-up, taxi,  before  takeoff', inflight, 
and p o s t f l i g h t  checks and procedures.  

Use of r ad io  f o r  voice communication. 

S t ra ight -and- leve l  f l i g h t  and t u r n s .  

Climbs and descents  ( inc luding  power-off descen t s ) .  

Ground t r a c k  maneuvers. 

(a) 

(b) 

( c )  T r a f f i c  p a t t e r n s .  

Turns about a po in t ,  including 720" s tecp  turn':. 

Gl iding s p i r a l s  about a po in t  on t h e  ground. 
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(6) Takeoffs and landings. 

(a,) Normal. 

(b) Crosswind. 

( c )  Short-, soft-, and rough-field. 

(d) Jump takeoffs .  

( e )  Running takeoffs .  

( f )  Roll-on landings. 

(g) K l l - f l a r e  landings. 

(h) Go-arounds (balked landings). 

(i) Emergencies. 

( j )  Solo f l i g h t .  

( 7 )  

(8) 

Steep turns  including Ta'power turns .  

Entry and recovery from high r a t e s  of descent with and without 
power. 

Maneuvering at minimum leve l  f l i g h t  airspeed. ( 9 )  

(10) Emergencies. 

(11) Cross-country f ly ing .  

(a) Cross- country planning. 

(b) Cross-country f ly ing .  

( c )  Cross- country emergencies ( los t ,  weather, overheating 
engine, power fa i lure ,  e t c  .) . 
Use of radio aids  t o  VFR navigation. (a) 

Chap 2 
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0 

8. USE OF RADIO. Understand the  basic  character is t ics ,  operations, frequency 
spectrum, advantages, and l imitat ions of: 

a .  VHF communications equipment. 

(1) 

( 2 )  

The "line-of-sight' ' range of transmissions. 

Understand how t o  u t i l i z e  VHF/DF (direct ion finding) service and 
radar assistance from ground s ta t ions .  

b.  VOR equipment. 

(1) Understand the  meaning of t he  radio class  designations of "H", 
"L", and "T" f o r  VOR/VORTAC/TACAN s ta t ions .  

Know the  components of t he  VOR receiver.  

Understand a rad ia l  as a l i n e  of magnetic bearing extending from 
a VOR s ta t ion .  

Understand how t o  determine your approximate posit ion re la t ive  t o  
t h e  s t a t ion  by interpret ing the  se t t i ng  of t he  bearing selector,  
t he  posi t ion of t he  LEFT-RIGHT Needle, and t h e  indication of the 
TO-FROM Indicator.  

Understand the use of VOR for  time and distance checks and f o r  
off-course navigation. 

Understand the  methods of checking VOR receiver accuracy. 

(2) 

( 3 )  

(4 )  

( 5 )  

(6) 

L/m range and ADF equipment -- Understand: 

(1) 

C .  

How t o  determine t h e  magnetic direct ions of t h e  four legs of 
L/MF radio ranges and t h e  r e l a t ive  posi t ions of t he  "A" and "N" 
quadrants . 
How t o  in te rpre t  bi-signals and on-course and off-course signals.  

The importance of t he  s ta t ion  ident i f ica t ion  signal i n  quadrant 
ident i f ica t ion  and or ientat ion problems. 

How t o  in te rpre t  bearing information when using ADF. 

The use of ADF i n  checking time and distance t o  radio s ta t ions .  

( 2 )  

( 3 )  

(4) 

( 5 )  

Chap 2 Par 8 
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(6) 

( 7 )  

Tracking outbound and inbound on ADF. 

Operational c h a r a c t e r i s t i c s  and precaut ions  t o  observe i n  use  of 
L/MF rad io  equipment. 

9. 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  t h e  d a t a  
contained i n  t h i s  important publ ica t ion ,  such as: 

(1) 

(2 )  

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

( 4 )  Good opera t ing  p r a c t i c e s .  

A i r  navigation rad io  a i d s  (NAVAIDS). 

Airport  and air  navigation l i g h t i n g  and marking a i d s .  

( 5 )  R a d a r .  

(6) Radiotelephone phraseology and techniques.  

(7) Safety of f l i g h t .  

(8) Weather. 

(9) ATC operations and procedures. 

(10) 

(11) Notices t o  Airmen (NOTAMS). 

(12) Airport  Directory.  

(13) Ai rpor t /Fac i l i t y  Directory.  

FI i g h t  d a t a  and spec ia l  opera t ions .  

b. Gyroplane F l i g h t  Manual--As appl icable  t o  t h e  Qrroplane i n  t h e  
i n s t r u c t i o n  program, understand t h e  ma te r i a l  i n  t h i s  manual and how 
t o  use i t .  

(1) Know how t o  consult t h e  weight and balance d a t a  t o  determine 
t h a t  t h e  a i r c r a f t  i s  properly loaded. 
weight, useful load, and gross weight. Know how t o  compute 
moments from weights and center  of g rav i ty  arms. 

Know how t o  compute empty 

Par 8 
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( 2 )  Know the  grade and quantity of fue l  and o i l  required. 
~ 0 3 i25 i6b  

I ( 3 )  Know f l i g h t  load fac tor  l imitat ions and airspeed l imitat ions.  
~ 

< ,  t ! 

(4)  Be able t o  use performance charts as required for: 

(a) Takeoff data.  

('3) Climb data. 

( c )  Landing distance data.  

(d) Cruise performance data .  

( e )  Be able t o  use and in te rpre t  such charts as the  

(1) Height VS. velocity chart .  

(2)  Airspeed cal ibrat ion chart .  

c.  Federal Regulations governing aviation. The rotorcraft  f l i gh t  
ins t ruc tor  should be familiar with t h e  following Civi l  Aeronautics 
Board Regulations and Federal Aviation Regulations: 

(1) C i v i l  Aeronautics Board, Safety Investigation Regulations, 
Par t  320. 

(2 )  Federal Avia.tion Regulations 

(a) Part  1, "Definitions and Abbreviations .'I 

(b) Part  61, "Certification: P i lo t s  and Flight Instructors." 

( c )  

(d) Part  q, "Airworthiness Standards: Normal Category Rotor- 

Par t  91, "General Operating and Flight Rules." 
I 

I -+ craft . " 

a. Aircraf t  s t ructures .  T 
b. 

c.  Rotor systems. 

d .  Fuel and fue l  systems. 

Airframe components and control surfaces.  

Chap 2 I 9 
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e .  O i l  and o i l  systems. 

f . E l e c t r i c a l  system fundamentals. 

g. 

h .  Carburetion and f u e l  i n j e c t i o n .  

i. Ign i t ion .  

j . Prope l l e r s .  

k . Engine instruments.  

Reciprocating engine p r i n c i p l e s  and components. 

AC 61-33 
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11. OTHER AREAS OF IMF'ORTANCE. 

a. The a l t i m e t e r .  

(1) Know t h e  e f f e c t  of nonstandard temperature and pressure  on t h e  
ind ica t ions  of t h e  a l t i m e t e r .  

Understand how t o  apply a l t i m e t e r  s e t t i n g s  t o  t h e  Kollsman 
window of t h e  altimeter. 

Understand how t o  ob ta in  t h e  pressure  a l t i t u d e .  

Be a b l e  t o  i n t e r p r e t  t h e  ind ica t ions  of t h e  altimeter at  a l l  
a l t i t u d e s  (including a l t i t u d e s  above 10,000 f e e t ) .  

(2) 

(3) 

(4) 

b. The airspeed ind ica to r .  

(1) Know t h e  airspeed l i m i t a t i o n s  t h a t  are r e f l ec t ed  by t h e  
standard marking system on t h e  face  of t h e  airspeed ind ica to r .  

(a) Caution range. 

(b) Never-exceed speed (Vne).  

Know and understand t h e  reason f o r  o the r  pe r t inen t  airspeed 
l i m i t a t i o n s  such as t h e  maneuvering speed (VA - formerly V 

(2) 

P I .  
c .  The magnetic compass. 

(1) 

(2) Know t h e  inherent e r r o r s .  

Know how t o  read co r rec t ly  and use  t o  maintain d i r e c t i o n .  

Par 10 Chap 2 
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d. Aircraf t  stability--Understand about both s t a t i c  and dynamic 
s t a b i l i t y .  

e. Vibrations associated with the  ro to r .  

f .  Meaning of colored lights a t  an a i rpor t .  

(1) Runway. 

(2) Taxiwe$. 

( 3 )  Threshold. 

(4) Beacon. 

(5) Visual approach slope indicator .  

(6) 
(7) Obstruction. 

Nonstandard t r a f f i c  l i gh t  (controlled a i rpo r t s ) .  

g. Understand and be able  t o  use pertinent charts, such as: 

(1) Density a l t i t u d e  charts .  

(2) Load fac tor  chart .  

h .  Safe f ly ing  pract ices .  Have a thorough understanding of 

(1) Density a l t i t u d e  and i t s  effects  on a,ircraf% performance 

(8) Understand t h a t  density a l t i t u d e  INCREASES w i t h  a decrf 
i n  pressure, increase i n  temperature, or an increase i n  
r e l a t ive  humidity. 

Understand t h a t  i f  density a l t i t u d e  increases, a i r c r a f t  
performance DECREASES. 

(b) 

(2) Carburetor ic ing  

Symptoms i n  a i r c r a f t  with fixed-pitch propellers and with 
constant-speed propel lers .  

Use of carburetor hea t .  

Chap 2 Par 11 
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(3) Know the  e f fec ts  of snow, ice,  and f r o s t  on an a.irfoi1, and 
r ea l i ze  the  importance of t h e i r  removal p r i o r  t o  f l i g h t .  

Dangers associated with a i r c r a f t  wake turbulence--(i .e., wing- 
t i p  vortices; propeller,  J e t  engine, and hel icopter  ro to r  
wash)-- 

(a) 

(4) 

Conditions and circumstances most conducive t o  such 
turbulence. 

How t o  avoid these dangers. 

Procedure t o  use if inadvertently encountered. 

(b) 

( c )  

( 5 )  Fuel contamination. 

( a )  Causes. 

(b) Precautions t o  take.  

Know the  advantages of maintaining clean ro to r  blades. ( 6 )  

Chap 2 
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APPENDIX 1. RECOi4MENDED STUDY PlATERlALS 

The applicant for  the Rotorcraft Flight Instructor  ra t ing  w i l l  find the publi- 
cations l i s t e d  below helpful t o  him i n  h i s  preparation for  the examination. 

The l ist  iden t i f i e s  source material  essent ia l  t o  preparing for  the examina- 
t ion  but does not include a l l  avai lable  material on the subjects. 
excellent textbooks, audiovisual t ra ining a i d s ,  and instruct ion materials 
useful i n  preparing for  the examination a r e  avai lable  a t  bookstores and 
l ib rar ies .  

I t  is the responsibi l i ty  of each applicant t o  obtain the s tudy materials 
appropriate to  h i s  needs. 

Other 

NOT&: References l i s t e d  were avai lable  a t  the time t h i s  publication 
went t o  press. 

SECTlGN 1. LlST OF APPROPRZATE STUDY MATERIALS 

1. AIWA"S INFOR~lATlON MANUAL (annual subscription: $13 domestic; $16.25 
foreign). This FAA publication, known as the "AIti", provides extensive 
information for  the planning and conduct of f l i g h t s  i n  the Federal 
Airway System. 
valuable guide and especially useful i n  pref l ight  and in f l igh t  planning 
and operations. 
l a  puh?i,rhod i n  sections and looseleaf s t y l e  t.o permit removal of select-  
ed portions for  easy carrying. Updating pages can readily be inserted a s  
these a r e  received from FAA. 
aeronautical knowledge useful t o  both novice and experienced p i lo t s .  
Five other sections o f f e r  procedural and directory information about 
a i rpo r t s ,  navigation f a c i l i t i e s ,  and weather forecast  services. 

The Airman's Information Manual i s  sold as three separate subscriptions 
or  par ts .  
individual needs. 

P i lo t s ,  both novice and "old timers," w i l l  find it a 

The manual is desiened to  be carr ied i n  the cockpit and 

The basic manual provides fundamentals of 

You may subscribe t o  one or  t o  a l l  three,  depending on your 

PART I - Basic F l i g h t  Manual and ATC Procedures. 
Combines the present Sections 1 and I1 and is issued quarterly. 
The pr ice  of an annual subscription is $2.00 (foreign-mailing 
50 cents additional) .  

PART I1 - Airport Directory. 
A revised version of the  present Section I V .  Airport Directory. 
expanded t o  include the physical description of ihose a i rpor t s  
now only i n  Section IV-A. This p a r t  is issued semiannually, 
and the pr ice  for  an annual subscription is $2.00 (foreign 
mailing 50 cents additional) .  

Par  1 
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2. 

3. 

4. 

5. 

- 

PART 111 - Operational Data and Notices to Airmen 
Offers the present Sections IV-A, 111 and 111-A every 
28 days, supplemented by Section 111-A, Notices to Airmen, 
every 14 days midway between the 28-day cycle. The annual 
subscription price is $9.00 (foreign mailing $2.25 
additional). , 

Mailing is scheduled so that the publications will arrive at intervals 
several days apart. 

FLIGHT INSTRUCTOR'S HANDBOOK, AC 61-16 (601). 
one of the primaq- sources of information and guidance for pilots pre- 
paring for the flight instructor certificate and is also valuable as a 
reference text for certificated flight instructors. It is basically a 
book which deals with accepted theories and practices applicable to 
teaching and the learning process. 
text when preparing for the "Fundamentals of Instruction" section of 
the Flight Instructor Written Examination. 

FLIGHT TRAINING HANDBOOK, AC 61-21 (706). 
basic flight information such as load factor principles, weight and 
balance, and related aerodynamic aspects of flight, as well as principles 
of safe flight. 
tion in the introduction and performance of training maneuvers. Thus 
it serves as a text for student pilots, pilots improving their qualifica- 
tions or preparing for additional ratings, and flight instructors who 
are teaching. 
portions of it are adaptable to the gyroplane pilot. 

BASIC HELICOPTER HANDBOOK, AC 61-13 (751). 
helicopter pilot what the Flight Training Handbook is to the airplane 
pilot. Although written primarily for the helicopter pilot, portions of 
it are adaptable to the gyroplane pilot. 

This revised handbook is 

As such it is the primary reference 

This text deals w i t h  certain 

The balance of the book provides information and direc- 

Although written primarily for the airplane pilot, 

This handbook is to the 

FEDERAL. AVIATION BEGUUTIONI 

a. Part 1 -- Definitions and Abbreviations (251). 
b. Part 61 -- Certification: Pilots and Flight Instructors (501) 

C. 

d. 

Part 91 -- General Operating and Flight Rules (301) 
Part 27 -- Airworthiness Standards - Normal Category Rotorcraft (451). 
Certain sections of this manual will prove most useful as a source 
of detailed information on the requirements pertaining to aircraft , 

characteristics, performance, operation, operating limitations and 
rotorcraft flight manuals. 

Par 1 
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6. 

7. 

a. 

ClVlL AERONAUTICS BOARD SAFETY INVESTIGATION REGULATIONS, Part 320 (56) 
This CAB puhlication deals with procedures required in dealing with 
accidents and lost or overdue aircraft in the United States and out- 
lying areas. 

GYROPLANE FLIGHT FANUALS, OWNER'S MANUALS AND TRAINING hl4NUALS. 
Aircratt manufacturers issue Flight and/or Owner' s Manuals for each 
aircraft model. 
aircraft. 
companies or from local dealers and distributors. 

VFR EXAX-0-GWS. 
aeronautical knowledge important to safety in flight operations 
presented in the form of questions and answers. 
selected when results of written pilot examinations indicate a need 
for clarification to correct c o m n  mistakes, misconceptions, and lack 
of information. 
most of the material is applicable to gyroplane operations. Exam-0-Grams 
are issued on an irregular basis and are distributed free of charge 
upon request. The following have been published as of the date of this 
examination guide: 

They also often issue Training Manuals for their 
These may be obtained from individual aircraft manufacturing 

Analyses and explanations of selected topics of 

These topics are 

Although slanted toward activities involving airplanes, 

NO. 

1. 

2. 

3. 

- 

4. 

5. 

6. 

7.  

a. 
9. 

TITLE 

CONTROL ZONE VFR WEATHER bfINIMUbiS 

VFR CRUISING ALTITUDES 

THE QANGERS OF WINGTIP VORTICES (AN INVISIBLE HAZARD TO 
LIGHT AIRCRAFT) 

PREFLIGHT PLANNING FOR A VFR CROSS-COUNTRY FLIGHT (Series 1) 

PREFLIGHT PLANNING FOR A VFR CROSS-COUNTRY FLIGHT (Series 2) 

PREFLIGHT PLANNING FOR A VFR CROSS-COUNTRY FLIGHT (Series 3) 

- 

GETTING CAUGHT ON TOP OF AN OVERCAST 

AIRSPEED lNDICATOR MARKINGS 

ALTIMETRY 

Par 6 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

I 26. 
I 

27. 

I 28. 

29. 

30. 

31. 

I 
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FUEL CONTAMINATION 

DBNSITP ALTITUB AND ITS EFFECT ON AIRCRAFT PERFORMANCE 

THE MAGNETIC COMPASS 

WEIGHT AND BALANCE 

RADIO COMMUNICATIONS FBEQUENCIES 

HOW M USE VOR ( S e r i e s  1) 

BOW TO USE VOR ( S e r i e s  2) 

COMMON MISCONCEPTIONS ( S e r i e s  1) 

LOST PROCEDURES - PILOTAGE 

EMERGENCY OR LOST PBOCEDUmS (RADIO) 

CEILING AND VISIBILITY 

FLYING INTO UNFAVORABLE WEATHER 

POTENTIAL MID-AIR COLLISIONS ( S e r i e s  1) 

IIWEWRETING SECTIONAL CHARTS ( S e r i e s  1) 

INI!ERPRETING SECTIONAL CHARTS ( S e r i e s  2) 

IIWERPRETING SECTIONAL CHARTS (Se r i e s  3) 

COMEION MISCONCEPTIONS (Se r i e s  2) 

THE EFPECT OF WIND ON AN AIRPLANE 

FACTORS AFFECTING STALL SPEED 

POTEMIAL MID-AIR COLLISIONS (Se r i e s  2) 

FLIGHT PLANS ( S e r i e s  1) 

FL.IGHT PLANS (Se r i e s  2) 

I 
Par  8 
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32. SIGNPOSTS IN TH!l SKY 

33. USE OF PERFORMANCE CHARTS 

34. HOW TO OBTAIN PROPER WEATHER BRIEFING 

SECTION 2. HOW TO OBTAIN STUDY MATERIALS 

9. VFR EXAM-0-GRAMS. VFR Exam-0-Grams are non-directive in nature, and 
are issued solely as an information service to individuals interested 
in Airman Written Examinations. 
(in limited quantities) by ordering from: 

They are available free of charge 

Flight Standards Technical Division 
Operations Branch, AC-740 
P. 0. Box 1082 
Oklahoma City, Oklahoma 73101 

10. OTBBR STUDY MATERIALS. 
obtained by remitting check or money order to: 

All other study materials listed may be 

U. S. Goverment Printing Office 
Superintendent of Documents 
Washington, D. C. 20442 

Par 8 
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APPENDIX 2. SAMPLE EXAMlNATION 

The fol lowing t e s t  items are only samples t o  i n d i c a t e  t h e  general  form of 
those  used i n  t h e  examination. They a r e  included f o r  one purpose--to 
familiarize you with t h e  type of tes t  i tems you may expect t o  f ind  on FAA 
examinations. A b i l i t y  t o  answer t h e s e  sample items does not i n d i c a t e  t h a t  
you are f u l l y  prepared t o  t a k e  t h e  examination s ince  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  included. 

You should concent ra 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  Rotorcraft-Gyroplane W r i t t e n  Examination.'' 
A knowledge o f  a l l  t h e  t o p i c s  mentioned i n  t h i s  ou t l ine- -not  j u s t  t h e  mastery 
of t h e  sample t e s t  items--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 proper ly  prepared t o  t a k e  t h e  FAA w r i t t e n  examination. 
p repa ra t ion  r equ i r e s  considerable  time, e f f o r t ,  and t h e  guidance of a 
competent i n s t r u c t o r .  

Correct answers t o  t h e  sample test  items 
t e s t  item, a r e  i n  t h i s  Appendix, pages 6 through 9 .  
items, re ference  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  guide.  
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  examination and with which t h e  
appl icant  should be familiar. 

-- 

Proper 

a long with an explanat ion of each 
I n  some sample t e s t  

They a r e  r ep resen ta t ive  of 

SECTION 1. FUNDAMENTALS OF FLIGHT INSTRUCTION 

TEST ITEM 1. Motivation i s  a key f a c t o r  i n  lea.rning. 
s tudents ,  a f l i g h t  i n s t r u c t o r  should remember t h a t  

I n  proper ly  motivating 

1- s tudents  are inna te ly  a b l e  t o  eva lua te  t h e i r  p rof ic iency  and r a , t e  
o f  progress  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  co r rec t  self- 
concepts i f  proper ly  motivated.  

2- it i s  b e s t  t o  emphasize long range goa l s  more than shor t  range goa l s .  
3- p o s i t i v e  motivat ions a r e  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  tha.n 

4- all of t h e  above s ta tements  are considered t r u e .  
nega t ive  mot iva t ions .  

TEST ITEM 2. 
with f l i g h t  t r a i n i n g  are usua l ly  a r e s u l t  of 

Worry and emotional d i f f i c u l t i e s  which are sometimes assoc ia ted  

1- p e r s o n a l i t y  problems of t h e  s tudent  a . f fec ted .  
2- inadequacies i n  t h e  t r a i n i n g  course o r  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 s tudent  and i n s t r u c t o r .  
4- t h e  type  of maneuvers, o r  t h e  phase o f  t r a i n i n g  with which t h e  

s tudent  i s  concerned at  t h e  t ime t h e  d i f f i c u l t i e s  a r i s e .  
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TEST ITEM 3 .  The f l i g h t  i n s t r u c t o r ' s  first s t e p  i n  tea,ching i s  t o  

1- gain t h e  s t u d c n t ' s  confidence.  
2- determinr  whcthrr t h e  s tuden t  r e a l l y  wants t o  l e a r n  t o  f l y .  
3- ten.ch t h e  s tudent  t o  f l y  s t r a i g h t  and l e v e l .  
It- r equ i r e  t h e  s tudent  t o  complete a shor t  verba.1 or w r i t t e n  quiz  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 .  

TEST ITEM 4 .  
k n d i n g s  because of lack of confidence, h i s  f l i g h t  i n s t r u c t o r  should 

If a s tudent  shows slow progress  i n  l ea rn ing  t o  p e r f o m  normal 

1- continue t h e  i n s t r u c t i o n  on t h e  l m d i n g s  but i n  a more ene rge t i c  

2- 
3- a,ssign him g o d s  t h a t  are l e s s  d i f f i c u l t .  
4- 

manner so  t h a t  t h e  s tudent  will apply himself with g r e a t e r  d i l i g e n c e .  
use p r a i s e  t o  a. g r e a t e r  ex ten t  a f t e r  each landing at tempt .  

po in t  ou t  t h e  s t u d e n t ' s  errors by exaggerated demonstrations of t h e  
error::. 

TEST ITEM 5 .  F l i g h t  i n s t r u c t o r s  should understand t h a t  p l a t eaus  or slumps 
i n  a s t u d e n t ' s  r a t e  of l ea rn ing  

1- seldom occur, and when they  do, a r e  most l i k e l y  t o  occur  when t h e  

2- 
3- a r e  normal s i t u a t i o n s  and are more l i k e l y  t o  occur as t h e  s tudent  

4- 

s tudent  reaches t h e  adva.nced phase of i n s t r u c t i o n .  
seldom occur and then  only during t h e  pre-solo s t a g e .  

advances t o  more complicated maneuvers. 
occur  f requent ly  because s tuden t s  w i l l  no t  p r a c t i c e  maneuvers t h a t  
t hey  do not enjoy. 

TEST ITEM 6 .  Cr i t i c i sm of a poor or u n s a t i s f a c t o r y  f l i g h t  performance 

1- i s  t h e  most dependable method of f o r c i n g  f l i g h t  s tudents  t o  apply 
themselves more d i l i g e n t l y .  

2- has  no p l ace  i n  a good f l i g h t  i n s t r u c t i o n  program. 
3- may completely subdue and des t roy  t h e  i n i t i a t i v e  o f  a t imid  s tudent .  
4- w i l l  cause rea.ct ions which t h e  good i n s t r u c t o r  can u t i l i z e  t o  

determine i f  t h e  s tudent  i s  h igh ly  motivated.  

TEST ITEM '(. Le-son p l m s  or course sy l labuses  should be 

1- 
2- 
3- 
I+- 

followed exac t ly  if mo.ximum bene f i t  i s  t o  be der ived  from t h e i r  use.  
adapted t o  t h e  l ea rn ing  s i tua . t i on  and changed when necessary. 
used pr imar i ly  by inexperienced i n s t r u c t o r s .  
used p r imar i ly  by those  i n s t r u c t o r s  who must teach  s tuden t s  who have 
a l ready  received p a s t  of t h e i r  f l i g h t  t r a i n i n g  from snother  i n s t r u c t o r .  
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TEST ITEM 8. 
and very complex. 
bY 

The r e s p o n s i b i l i t i e s  of t o d a y ' s  flight i n s t r u c t o r  a r e  very real 
The i n s t r u c t o r  can b e s t  l i v e  up t o  t h e s e  r e s p o n s i b i l i t i e s  

1- requ i r ing  a high s tandard o f  prof ic iency  i n  h i s  s tudents .  
2- 

3- 

4- 

e s t a b l i s h i n g  h i s  e f f ec t iveness  as an i n s t r u c t o r  on t h e  b a s i s  of an 
o b j e c t i v e  eva lua t ion  o f  h i s  own f l y i n g  p ro f i c i ency .  
d iscouraging from f u r t h e r  i n s t r u c t i o n  those  s tudents  who do not have 
a n a t u r a l  physical  and menta.1 capac i ty  t o  f l y .  
a keen ana lys i s  of h i s  s tuden t s  and a deep persona.1 i n t e r e s t  i n  t h e i r  
wel fa re .  

TWST ITEM 9. 
most accu ra t e ly  desc r ibe  t h e  terms "perceptions" and " ins ights"?  

B i t s  of information (sights and sounds).  

Receipt of b i t s  of information.  

Giving meaning t o  b i t s  of information. 

Grouping of meanings given t o  b i t s  of information i n t o  meaningful 
wholes. 

L is ted  below a r e  four  s ta tements .  Which of t h e s e  statements 

A.  

B. 

C. 

D. 

/ 

1- Percept ions - A; i n s i g h t s  - C .  
2- Percept ions - B; i n s i g h t s  - C .  
3- Percept ions  - C; ins i&hts  - D. 
11- Percept ions - D; i n s i g h t s  - C .  

TEST ITEM 10. 
s tudent?  

I n  what way i s  a negat ive  self-concept  l i k e l y  t o  a f f e c t  a 
A nega t ive  self-concept  may in t roduce  psychological  f a c t o r s  which 

1- can a f f ec t  unfavorably n s t u d e n t ' s  a b i l i t y  t o  rece ive  percept ions 
and inh j .b i t  h i s  a b i l i t y  t o  perform after perce iv ing .  

2- ca.n a f f e c t  unfavorably D. s tuden t ' s  a b i l i t y  t o  rece ive  percept ions 
but,  once h e  perceives ,  w i l l  have no a f f e c t  on h i s  a b i l i t y  t o  do 
or  perform. 
w i l l  have n e l i g i b l e  a f f e c t  on a, s t u d e n t ' s  a b i l i t y  t o  rece ive  
percept ions  or on h i s  a b i l i t y  t o  perform. 
w i l l  r e s u l t  i n  a. s tudent  be ing  less "on t h e  defensive." 

3- 

4- 
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SECTION 2. PERFORMANCE AND ANALYSIS OF FL,IGHT TRAINING MANEWERS 

TEST I"EM 11. I n  explaining the  terms "high density a l t i tude"  and "low 
density a l t i tude ' '  t o  your students, you should emphasize t h a t  t h e  term "low 
density a l t i tude" conditions re fers  t o  those conditions t h a t  r e su l t  i n  

1- 
2- 
3- 
4- 

t h in  a i r  and improved performance. 
t h in  air and reduced performance. 
dense air and improved performance. 
dense air and reduced performance. 

TEST 12. A jump takeoff would most l i ke ly  be used f o r  which of t he  
following type takeoffs? 

1- Crosswind takeoff.  
2- Short f i e l d  takeoff. 
3- Soft f i e l d  takeoff.  
4- Takeoff under high "density a l t i tude" conditions. 

TEST lTEM 13. Longitudinal and l a t e r a l  control i n  a rnroplane i n  f l i g h t  
are  effected by 

1- rudder control.  
2- 

3- 

4- 

t i l t i n g  the  plane of ro ta t ion  of t he  ro to r  i n  t h e  d i rec t ion  tha t  
control i s  desired.  
adjusting the  p i tch  of t h e  ro to r  blades i n  t h e  d i rec t ion  tha t  
control i s  desired.  
increasing or  decreasing the  speed of t he  ro to r  ro ta t ion  as 
necessary f o r  desired control.  

TEST ITEM 14. 
be the l e a s t  i n  a a rop lane?  

I n  which of t he  following s i tua t ions  would t h e  ro to r  RPM 

1- Immediately a f t e r  takeoff.  
2- A ver t i ca l  descent with zero airspeed. 
3- 
4- 

Pushing over t h e  top of a steep pull-up. 
During a power-off descent with low airspeed. 

TEST LTEM 15.  Which of t he  following w i l l  cause a decrease i n  coning? 

1- Decrease i n  l i f t ;  decrease i n  centr i fugal  force.  
2- Increase i n  l i f t ;  increase i n  centr i fugal  force.  
3- Decrease i n  lift; increase i n  centrifugal force.  
4- Increase i n  l i f t ;  decrease i n  centr i fugal  force.  
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TEST ITEM 16. 
i s  l imi t ed  by 

The forward speed (Vne - Never-exceed speed) of a gyroplane 

1- s o l i d i t y  r a t i o .  
2- lateral 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- 
4- 

cen t r i fuga l  t w i s t i n g  moment of t h e  r o t o r  b lades .  
a v a i l a b l e  horsepower of t h e  engine which m a y  be converted t o  torque .  

TEST ITEM 17. During f l i g h t ,  i f  you apply c y c l i c  c o n t r o l  p re s su re  which 
r e s u l t s  i n  a m a x i m u m  i nc rease  i n  p i t c h  angle  of t h e  rotor blades at pos i t i on  
"A," t h e  rotor d i s c  will tilt 

1- l e f t .  
2- r i g h t .  
3- a f t .  
4- forward. 

(Refer t o  t o p  i l l u s t r a t i o n  on page 2Q 
Appendix 3) 

TEST ITEM 18. 
a i r speed  i n  l e v e l  f l i g h t ,  you c a l l  your s t u d e n t ' s  a t t e n t i o n  t o  t h e  r o t o r  
RPM. 
t h e  same condi t ions  (except  f o r  t h e  reduced weight due t o  t h e  absence of 
t h e  i n s t r u c t o r ) ,  he  can expect t h e  r o t o r  RPM t o  be 

While on a dua l  i n s t r u c t i o n a l  f l i g h t  at  c r u i s i n g  power and 

You then  advise  him t h a t  on solo f l i g h t s ,  while  i n  l e v e l  f l ight  under 

1- less s ince  less l i r t  i s  required due t o  t h e  decrease  i n  weight. 
2- g r e a t e r  s i n c e  t h e  rotor  blades w i l l  be ope ra t ing  at a smaller  

3- 
4- 

angle  of a t t a c k  and t h e r e f o r e  c r e a t e  l e s s  drag .  
g r e a t e r  s i n c e  t h e  cen te r  of g r a v i t y  w i l l  be f a r t h e r  forward. 
g r e a t e r  s i n c e  t h e  airspeed w i l l  be h ighe r  at t h e  same power s e t t i n g .  

!EST ITEM 19. A s  t h e  c y c l i c  s t i c k  i s  moved t o  t h e  r i g h t ,  t h e  decrease i n  
angle  of a t t a c k  of t h e  r o t o r  b lades  i s  g r e a t e s t  i n  p o s i t i o n  (refer t o  t o p  
i l l u s t r a t i o n  on page 20, Appendix 3 )  

1- D and t h e  inc rease  i n  angle  of s,tta.ck i s  g r e a t e s t  i n  p o s i t i o n  B. 
2- B and t h e  increa.se i n  angle  of a t t a c k  i s  g r e a t e s t  i n  p o s i t i o n  D .  
3- C a,nd t h e  inc rease  i n  angle  of a t t a c k  i s  g r e a t e s t  i n  p o s i t i o n  A .  
4- A and t h e  inc rease  i n  angle  of a t t a c k  i s  g r e a t e s t  i n  p o s i t i o n  C .  

TEST lTJ3M 20. 
t u r n  t h e  g r e a t e s t  number of degrees? 

Between which of t h e  fol lowing two po in t s  will t h e  gyroplane 

1- 8 and 6. 
2- 4 a,nd 2 .  
3- 6 and 4 .  
4- 2 and 8. 

(Refer t o  i l l u s t r a t i o n  on page 21, 
Appendix 3) 
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SECTION 3.  ANSWERS AND EXPLANATIONS TO W L E  EXAMINATION TEST ITEMS 

TEST ITEM 1 (Ans. 3). The Flight Ins t ruc tor ' s  Handbook, AC 61-16, states, 
"Negative motivations. . . a re  not charac te r i s t ica l ly  as ef fec t ive  i n  
promoting eff ic ient  learning as are  posi t ive motivations." 

TEST ITEM 2 (Ans. 2). The Flight Instructor 's  Handbook, AC 61-16, s ta tes ,  
"Worries and emotional upsets which r e su l t  from the course at hand can 
be remedied. Such occurrences a re  usually evidence of inadequacies on 
the  pa r t  of t he  course o r  of t he  ins t ruc tor  concerned." 

TEST ITEM 3 (Ans. 1). The Flight Ins t ruc tor ' s  Handbook, AC 61-16, s ta tes ,  
"The fliat ins t ruc tor ' s  first step i n  teaching is t o  gain the  student's 

TEST .TEW 4 (Ans. 3). The Flight Instructor 's  Handbook, AC 61-16, states, 
"A student whose slow progress is found t o  be due t o  lack of confidence 
should be assigned subgoais which can be achieved easily." 

TEST ITEM 5 (Ans. 3) .  The Flight  Instructor 's  Handbook, AC 61-16, s ta tes ,  
"Temporary random plateaus i n  the  learning r a t e  are not necessarily 
serious, -&d can be expected with m y  student. . . . .Slumps o r  plateaus 
i n  the  rate of learning are more l i ke ly  t o  occur as a student advances 
t o  more complicated operations. . . . ." 

TEST ITEM 6 (Ans. 3 ) .  The Flight Instructor 's  Handbook, AC 61-16, states, 
"Too much crit icism of his flight performance m e y  completely subdue a 
timid person." 

TEST lTTEM 7 (Ans. 2) .  The Flight Ins t ruc tor ' s  Handbook, AC 61-16, s ta tes ,  
"Any prac t ica l  flight t ra in ing  syllabus must be f lexible ,  and should be 
used primarily as a guide. 
altered, when necessary, t o  suit  t he  progress of the  student and the  
exigencies of special  circumstances." 

The order of t ra in ing  can and should be 

TEST ITEM 8 (Ans. 4 ) .  The Flight Ins t ruc tor ' s  Handbook, AC 61-16, states, 
"Onlv b-v a keen analysis of h i s  students. and a continuing deep in t e re s t  
i n  <hem; can he l ive-up t o  h i s  respons ib i l i t i es  and be an-effective 
flight instructor." 
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TEST ITEM 9 (Ans. 3) .  The F l igh t  In s t ruc to r ' s  Handbook, AC 61-16, s t a t e s ,  
"Perceiving involves more than t h c  r e c e i p t  of s i g h t s  and sounds. 
Perceptions r e s u l t  when a person g ives  meaning t o  t h e  s i g h t s  and sounds 
which come h i s  way. . . . . Ins ights  involve t h e  grouping of perceptions 
i n t o  meaningful wholes. . . . .This mental r e l a t i n g  and grouping of 
associated perceptions i s  ca l led  in s igh t  ." 

TEST ITEM 10 (Ans. 1). The F l igh t  I n s t r u c t o r ' s  Handbook, AC 61-16, s t a t e s ,  
"Negative se l f  concepts i n h i b i t  t h e  perceptua l  processes by introducing 
psychological b a r r i e r s  which tend t o  keep t h e  student from receiving 
them and then  perceiving what t h e  i n s t r u c t o r  in tends .  They may even 
inh ib i t  t h e  ab i l i ty  t o  properly implement t h a t  which i s  perceived. 
is, they a f f e c t  unfavorably t h e  " a b i l i t y  t o  do." 
themselves pos i t i ve ly ,  on t h e  o the r  hand, are less defensive.  . . . ." 

That 
Learners who view 

TEST ITEN 11 (Ans. 3 ) .  The Basic Helicopter Handbook, AC 61-13, s t a t e s ,  
'I. . . those conditions t h a t  r e s u l t  i n  dense air--low elevations,  low 
temperatures, low moisture content, or some combination thereof--would 
be re fer red  t o  a s  low dens i ty  a l t i t u d e  conditions.  . . . .The most favor- 
a b l e  conditions f o r  performance a r e  t h e  combination of a low-density 
a l t i t u d e ,  l i g h t  gross weight. . , ." 

TEST l T E M  12 (Ans. 3).  The "Jump Take O f f "  Performance Chart (Appendix 3, 
Page 8 )  shows t h a t  above a. c e r t a i n  pressure  a l t i tude / tempera ture  
combination (dens i ty  a l t i t u d e ) ,  a running takeoff should be used. A 0 - 
jump takeoff ' could  be used during crosswind conditions or f o r  a shor t  
f i e l d  takeoff ;  however, a g r e a t e r  d i s t ance  i s  required t o  c l e a r  50-foot 
obs tac les  for a jump takeoff than fo r  a running takeoff .  A jump takeoff 
may be  required on a s o f t  f i e l d  t o  prevent t h e  gyroplane from sinking 
i n t o  t h e  s o f t  ground during a ground r o l l .  

TEST ITEM 13 (Ans. 2 ) .  Longitudinal and lateral cont ro l  i n  a gyroplane a r e  
effected by t i l t i n g  the plane of r o t a t i o n  of t h e  r o t o r  i n  t h e  d i r e c t i o n  
t h a t  cont ro l  i s  desired. This i s  a,ccomplished by moving t h e  cyc l ic  stick 
i n  t h e  d i r e c t i o n  t h a t  cont ro l  i s  des i r ed .  The explanation f o r  TEST 
ITEM 19 w i l l  expla in  why response no. 3 i s  inco r rec t .  
i nco r rec t  because t h e  p i l o t  'ias no cont ro l  over t h e  speed of r o t o r  
r o t a t i o n  i n  f l i g h t .  

Response no. 4 i s  

TE,ST ITFH 14. ( A n s .  3 ) .  Onc FAA-approved Gyroplane F l igh t  Manual s t a t e s ,  
"Excessive use of cyc l ic  cont ro l  when r o t o r  RPM f a l l s  below 200 RPM 
(obta,incd by pushing over top  of a s teep  p u l l  up) m a y  r e s u l t  i n  
excessive flapping of  r o t o r  blades." 

B 
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TEST rpEM 15 (Ans. 3).  "he Basic Helicopter Handbook, AC 61-13, s ta tes ,  
"Coninp, i s  the upward bending of t h e  blades caused by t he  combined forces 
of 1ifE and centrifugal force.  . . . .centrifugal force act ing 0utwa.d. . 
. . .and lift act ing upward. . . ." Therefore, when l i f t  i s  decreased 
or centrifugal force i s  increased, coning will decrease. 

TEST rpEM 16 (Ans.  2 ) .  The Basic Helicopter Handbook, AC 61-13, s ta tes ,  
' I .  . . . f o r  any given angle of attack, l i f t  increases as t h e  velocity of 
the  airflow over t h e  a i r f o i l  increases.  It i s  apparent t h a t  t h e  l i f t  
over the advancing blade ha l f  of t he  ro tor  d i sc  w i l l  be grea te r  than the 
l i f t  over t he  re t rea t ing  blade half  during horizontal  f l i g h t .  . . . . 
unless some compensation i s  made. 
plane) w i l l  roll t o  t h r  l e f t  unless some compensation i s  made. . . . . 
A tendency for t he  re t rea t ing  blade t o  s t a l l .  . . . i s  a major fac tor  i n  
l imit ing.  . . .airspeed. . . . . The stall of a ro to r  bladc l i m i t s  the  
h i@ airspeed potent ia l  of a helicopter." 

It i s  equally apparent t h a t  t he  (gyro- 

TEST ITEM 17 (Ans. 4 ) .  The Basic Helicopter Handbook, AC 61-13, s t a t e s ,  
"The spinning. . . . ro tor .  . . .acts  l i k r  a gyroscope. A s  such, it has 
the properties of gyroscopic action, one of which i s  precession. 
scopic precession i s  the resul tant  action or deflect ion of a spinning 
object when a force i s  applied t o  t h i s  object .  
approximately 90" i n  t he  d i rec t ion  of rotat ion from the  point where the  
force i s  applied. Through t h e  use of t h i s  pr inciple ,  t he  t ip-path plane 
of t he .  . . . ro tor  may be t i l t e d  from the  horizontal ." 

Gyro- 

This action occurs 

TEST ITEM 18 (Ans. 1). One FAA-approved Cyroplane Flight Manual s ta tes ,  
"A ro tor  RPM variance w i l l  be noted between l i g h t  weight and maximum 
weight. This i s  a function of lift required and normal for  t h i s  air- 
c raf t  . " 

TEST MTM 19 (Ans .  1). 
";...as thc cyclic s t i ck  i s  displaced forward, the ar.glt of' at tack 

The Basic Hclicopter HnndLook, AC 61-13, r t a t e s ,  

i s  decreased as t h e  ro to r  blades pass the  90" posi t ion t o  the  p i l o t ' s  
r ight  (C i n  t he  i l l u s t r a t i o n )  and is  increased as  the  blades pass th?  
90" posit ion t o  t h e  p i l o t ' s  l e f t  (A i n  t he  i l l u s t r a t i o n ) .  Because of 
gyroscopic precession, maximum downward def lect ion of t he  ro tor  blades 
i s  forward and maximum upward def lect ion i s  a f t ,  causing the  ro tor  d i sc  
t o  tilt forward i n  the  same d i rec t ion  as cycl ic  s t i ck  displacement. A 
similar analysis could be made f o r  any direct,ion of displacement of t he  
cyclic s t ick ."  A s i m i l a r  analysis  for a r igh t  displacement of th? cyclic 
s t i ck  gives t h r  greatest  decrease i n  angle of attack a t  D and the  great- 
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TEST ITEM 20 (An.. 2 ) .  The Basic  Hel icopter  Handbook, AC 61-13, s t a t e s ,  
"In a d d i t i o n  t o  varying t h e  angle  of bank t o  co r rec t  f o r  d r i f t  i n  order  
t o  mainta.in t h e  proper  r ad ius  of t u rn ,  t h e  gyroplane 
with a d r i f t  co r rec t ion  angle  ( c rab )  i n  re la . t ion  t o  i t s  ground t rack ,  
except, o f  course, when it i s  on d i r e c t  upwind or downwind headings o r  
t h e r e  is no wind. One would normally th ink  of t h e  f o r e  and a f t  axis of 
t h e  Wroplane a.s being tangent  t o  t h e  ground t r a c k  pa. t tern at each po in t .  
However, t h i s  i s  not t h e  case.  During t h e  t u r n  on t h e  upwind s i d e  of 
t h e  re ference  l i n e  ( s i d e  from which t h e  wind i s  blowing), t h e  nose of 
t h e  u r o p l a n e  w i l l  be  cmbbed toward t h e  o u t s i d e  of t h e  c i r c l e .  During 
t h e  t u r n  on t h e  downwind s i d e  of t h e  re ference  l i n e  ( s ide  of t h e  re fer -  
ence l i n e  oppos i te  t o  t h e  d i r e c t i o n  from which t h e  wind i s  blowing), t h e  
nose of t h e  gyroplanc w i l l  be  crabbed towa.rd t h e  i n s i d e  of  t h e  c i r c l e .  
I n  e i t h e r  case, i t  i s  obvious t h a t  t h e  gyroplane i s  being crabbed i n t o  
t h e  wind j u s t  as it i s  when t r y i n g  t o  maintain a s t r a i g h t  ground t r a c k .  
The amount of crab depends upon t h e  wind v e l o c i t y  and how n a r l y  t h e  
@;yroplane i s  t o  a crosswind p o s i t i o n .  
t h e  c rab  angle  at any given p o s i t i o n  for  a t u r n  of a given rad ius .  
more nea r ly  t h c  g y r o p h n e  i s  t o  a crosswind pos i t i on ,  t h e  g r e a t e r  the, 
crab anE1e.I' By no t ine  t h e  amount and d i r e c t i o n  of crab i n  t h e  i l l u s -  
t r a t i o n  (Appendix 3, page Zl), you should e a s i l y  see t h a t  t h e  gyroplane 
must t u r n  t h e  g r e a t e s t  number of degrees  between p o s i t i o n s  4 a,nd 2 .  

must a.lso be flown 

The s t ronge r  t h e  wind, t h e  g rea t e r  
The 

(NOTE: I n  quotes taken  from t h e  B a s i c  
Hel i  Copt e r  Handbook, t h e  word "he l icopter"  
has  been replaced with " a r o p l a n e "  i n  
most p l aces  .) 
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APPENDIX 3. SUPPLENENTAL MATERIALS 

A l l  of the charts, i l l u s t r a t i o n s  and other selected materials presented i n  
Appendix 3 a r e  of value t o  t he  student preparing f o r  t h e  examination for  
t he  Flight Instructor  Cer t i f ica te .  Users of t h i s  Guide should not assume 
tha t  the questions appearing i n  t h e  sample examination make fill use of the 
material i n  t h i s  Appendix. This would seriously l i m i t  t he  benefits  t o  be 
derived from the  material .  Every chart or  i l l u s t r a t i o n  can be related t o  
topics  covered i n  +he Study Outline. Even more important i s  the f ac t  t ha t  
every chart o r  i l l u s t r a t i o n  is  e i ther  d i r ec t ly  o r  ind i rec t ly  related t o  the 
charts, i l l u s t r a t i o n s  and t e s t  items t h a t  may appear in t he  actual  exami- 
nation. Study a l l  of them. 

SECTION 1. GYROPIM'E FLIGHT MANUAL EXCERE'l'S 
OPERATING LIMITATIONS 

CWLIANCE WITH SECTION 1 OF THIS MANUAL IS MANDATORY. 

Weight Limitations: 

1. M a x i m u m  approved gross weight, 1,800 pounds. 

Airspeed Limitations: 

NOTE: ALL AIRSPEED VALUES GIVEN THROUGHOW 
THIS MANUAL ARE FOR CALIBRATFD AIR- 
SPEED (CAS) 

Weight i n  Lbs. 1,800 1,600 

'ne 97 mph 84 mph 

MANEWERING AIRSPEED - V - 68 mph CAS. 
P 

MAXIMUM ALTITUDE APPROVED FOR TAKEOFF IS 4,000 Fp. DENSITY. 

Rotor Limita,tions: 

1. 

2, Maximum ro tor  brake engagement rprn - 75. 

3. Rotor rpm f o r  f l igh t :  Minimum 200; Maximum - 320. 

M n x i m u m  370 rprn on ground. 
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1. Fuel octane 100 minimum. 

2. 

3 .  

4. 

5 .  

6. 

7. O i l  pressure, min. at id l ing  25 p s i .  

Idl ing rpm 600 t o  700. 

S ta r t  clutch engagement - 900-1100 r p m .  

M a x i m u m  operating rpm - 2700. 

Maximum manifold pressure zero ram - 28.5 inches at 2700. 

Ground run-up a t  1900 r p m  and 28.5 inches l imited t o  2 minutes. 

O i l  pressure m a x .  operating 
85 p s i .  

Cylinder head temperature max . 500°F ( 2 6 0 ~ ) .  

O i l  temperature - m a .  245°F (118°C). 

8. 

9 .  

Flight Crew:  

1. Minimum crew required is  one p i l o t .  

This ro torcraf t  i s  approved f o r  day or night VFR flights only. 
N i g h t  f ly ing  operations a r e  l imited t o  v isua l  contact f l i g h t  
conditions. 
t o  ground objects as a r e su l t  of lights on the  ground o r  adequate 
c e l e s t i a l  i l lumination. 

Orientation must be maintained through visual reference 

Placards: 

1. This gyroplane must be operated i n  compliance with t h e  operating 
l imitat ions specified i n  the  FAA-approved Rotorcraft Fl ight  Manual. 

No aerobatic maneuvers a r e  permitted. 2. 

3 .  WEIGIPT-LBS. 1,800 1,600 
97 84 'ne 

4.  

5. 

6. 

7. 

Avoid continuous operation between 2250 - 2500 rpm. 

Do not engage ro to r  brake above 75 rpm. 

S t a r t  clutch engagements 900-1100 rpm. 

M a x i m u m  a l t i t u d e  approved f o r  takeoff i s  4,000 f e e t  density.  
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SECTION 2. GYROPUUE FLIGHT MANUAL EXCERPTS 
NORMAL OPERATmG PRO€EDURES 

Servicing:  

Fuel Minimum Octane 100. 
Unusable f u e l  1.3 ga l lons  
O i l  Avia t ion  Grade 

Tank capac i ty  28.4 g a l l o n s .  

Above 40'F SAE 50 
Below 40°F SAE 30 
Below 10°F SAE 20 

Taxiing: 

NOTE: ALWAYS TAXI WITH THE BLADES I N  DEPITCHED POSITION, 
LLMIT TAXIING SF'EED TO 5 MPH OVER ROUGH GROUND. 

Engine Run-up: 

NOTE: DO NOT ATTEMpr TO MAKE A FULL POWER RUN-UP WITH 
A DIRECT LEFT CROSSWIND IN EXCESS OF 15 MPH (13 KNOTS). 

Clutch Engagement: 

NOTE: ALL TAKEOFF'S MUST BE MADE BY PREROTATING THE ROTOR. 

NOTE: 1100 ENGINE RPM I S  THE ABSOLUTE MAXIMUM ALLOWABLE 
FOR CLUTCH ENGAGEMENT. 

NOTE: TO PREVENT MAIN ROTOR BIADES FROM POUNDING DROOP STOPS 
AND CAUSING UNNECESSARY STRAIN AND ROUGHNESS, MADWAIN 
NEUTRAL STICK POSITION ON THE GROUND WITH BLADES ROTATING 

CAUTION: INTERRUETION OR FAILURE OF ELEClBICAL OR HYDRAULIC 
SYSTEM WILL RESULT IN THE ROTOR BLADES GOING r"0 
FLIGH'J! PITCH. 

NOTE: MODERATE PITCHING AND ROLLING MOTIONS MAY BE EXPERIENCED 
IN AIRCRAFT BETWEEN 80 AND 130 ROTOR RPM DUE TO ROTOR 
BIADES BEING OUT OF PATPERN WHILE PASSING TRROUGH THIS 
ROTOR RPM RANGE. 

PANEL. 

I F  THIS SHOULD BECOME EXAGGERATED, 
CLOSE T H R ~ L E ,  PRESS DEPITCH (DECLJJTCH) B ~ O N  ON 
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CAUTION: MAXIMUM ALLOWABLE MANIFOLD PRESSURE 28.5 I N .  DO NOT EXCEED 
TWO MINUTES DUR4TION. 

NOTE: FOR lMMEDIATE OR FMERGENCY STOP, CLOSE THROITLE FULLY, PRESS 
DEPlTCH BUTTON ON PANEL. 

R u n n i n g  Takeoff Procedure (normal) - Smooth Terrain:  

NOTE: THIS AIRCRAFI' WILL NOT TAKE O F F  WITH A ROTOR RFW OF LESS THAN 200. 

C r u i s e :  - 
CAUTION: AVOID C O ~ I N L T O U S  OPERATION BETWEEN 2250 AND 2500 RPM. 

For 65% p o w e r ,  2250 RPM and 22.3" H g .  
For 6546 p o w e r ,  2500 RPM and 21.3" Hg. 
For 75$ p o w e r ,  2250 RPM and 24.8" Hg. 
For 75% p o w e r ,  2500 RPM and 23.6" Hg. 

NOTE: A ROTOR RPM VARIANCE WILL BE NOTED BFPWEEN LIGIFP WEIGHT! AND 
MAXIMUM WEIGHT. 
NORMAL FOR THIS AIRCRAFT. 

THIS IS A FUNCTION OF L I T C  REQUIRED AND 

NIX%: IN-FLIGFlT-EXCESSIVE USE OF CYCLIC CONTROL WHEN ROTOR RPM FALLS 
BELOW 200 RPM (OBTAINED BY PUSHING OVER T O P  OF A STEEP P U L L U P )  
MAY RESULT I N  E X C E S S r v E  FLAPPING OF ROTOR BLADES. 

NOTE: TURBULFNT A I R  - IN EXTREME TURBULENCE IT IS RECOMMENDED THAT 
AIRSPEED BE RJ?DUCED APPROPRIATELY. 

Landing: 

NOTE: AN AIRSPEED OF LESS THAN 50 MAY BE USED mom 300 FEET ABOVE 
?-ROUND. BELOW 300 FEET 50 MPH OR MORE SHOULD BE MAIWIIAINED 
DEPENDING UPON ATMOSPHERIC CONDITIONS AND LANDING WEIGHT. 

C r o s s w i n d  Landing: 

NOTE: T H I S  ROTORCRAFT HAS DEMONSTRATED SATISFACTORY LANDING AND 
TAItEOFF CHARACl'ERISTICS IN 90" CROSSWINDS UP T O  20 MPH. 

Touchdown Speed: 

NOTE: TOUCHDOWN SPEEDS UP TO 65 MPH TAS HAVE BEEN DEMONSTRATED T O  B E  
SAFE. 
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slngle-wheel type lnndlng genr. (DC-3). etc. 

twin-wheel type lnndlng gear. (DCA),  etr, (HIGH INTENSITY) 

twln-tnndem type lnndlng gear. (707). etc. -__-- Red E Gwen I Green 

T-Runway weight benrlng CIlPaCltY for aircraft with U.S. STANDARD (A) LEFT SINGLE ROW NEON LADDER 

TT-Runway welgbt benrlng capaclty for alrcrnft wlth 1-1 .--Green 1.. ..- 1.1 ..- 
I 
I 

- - - - - = Red - - Quadrlcyrle and twin-tandem are consldered vlrtually 
equal for runway welgbt bearlng conslderatloas, as are 

A blank spnre following the letter deslgnatlon Is nsed 
to lndlcnte the runway weight bearlng capnclty to sue 
taln ulrcraft wlth the snme type landing gear, although 
deflnlte flgures are not avallable, e.g., (T- 

Red -E-whH. - Rsdor - 
filngletandem and twin-wheel. - E White I E %He - I 

I 
I 
I 

- - - - 
1. - 
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SECTION 4. A I W ' S  INFORMATION MANUAL MCERFTS 

AIRPORT/FACILITY DIRECTORY LEGEND 

SEAPLANE EASE FACILITIES LOCATION 
The almort Icatlon Is given In nauNm1 miles (to the 

nenrest mlle) and dlrectlon from center of referenced dlmtes the number (quantity) available. 
cl ty. 

A number preceding the pnrenthetlcal deslgnatlon, In- 

Benchlnc mar. mnslstlnc of the auantlts and tm of 

as "00." When elevatlon Is  below sen level, a mlnns 
slm ( - )  wl11 pr&e the flgure. 

RUNWAYS 
The runway surface. length, reclprocal headlngs, and 

weight bearlng cnpnclty are llsted for the longest Instru- 
ment runway or sealane. or the longest actlve laadlng 
portlon of the runway or strip, glven to the nearest 
hundred feet, using 10 feet as the dlvlsloa point, ke., 
1408 feet would be shown 8s "14": 1414 teet would be 
Rhown ns "15:' Rnnwny lengths prefixed by the letter 
" H  Indicates that runways are hard surfaced (con- 
crete: asphalt; bltumen, or macadam wlth a seal coat). 
If the runwny length 1. not preflxed, the surface Is sod, 

.clay, etc. The total number of ruawnys avallable Is 

.shown In pnrentheala. (However, only hard surfaced 
runwnys are counted at alrflelds wlth both hard surfaced 
nnd sod runwnys.) 

LIGHTING 
(Oreen and white. 

spllt.beam and other types.) Omleslon of B ladlcates 
rotntlng llght Is either not nvallable or not operatlng 
utsndnrd hours (sunfiet-snnrlse). 

h'mG.-Codp llghts are not codlfled. and ere eorrled In Re 
ninrkn. 

L: Field Llghllng (when code 14-7 la Indicated, llghtlng 
4, 5, 6. 7 la avnllnb'e). An asterlsk !*) precedlng an 
e'ement Indlmtes thnt I t  operates on prlor request only 
(by phone cnll. telegram or letter). Where the asterlsk 
in not nhown, the llghts are In operatlon or avallable 
nuntiet to sunrlne or by request (clrcllng the  fleld or 
rndlo call). L by Itself lndlcates temporary Ilgbtlng, 
niirh nn flnres. smudge pots. Innterns. 

I-Strlp llghts or portable runwny Ilghts (electrical) 
'2-Roundnry 
&Runway Floods 

6: Rolollng Llghl (Rotating benron). 
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Lighting (Con’tl PSI-The name of the controlling FSS Ls shown In all 
lnstnncea. When the FSS Is located on the named nlr- 
port, “on fld” Is shown followlng the FSS name. 
When the FSS cnn be called through the local tele- 
phone exchange, (Foreign Exchange) at the cost of 

IoCnl mil. I t  IS lndlcnted by “(LC)” (locnl a l l )  
wlth the phone number lmmedlntely followlng the 
name of the FSS. Le., ”F8S: WICHITA (LC481- 
6807):’ When an Intephone llne exlsts between the 

1s-Runway allgnment llghta (RAIL) 
14-Rnnmy eenterllne 
1rTouchdown zone 

Becanse the obtructlons on virtuailp all lighted fields 
nre Ilghted. ohstrnctlon llghts have not been inch&-d in 
the codlfleatlon. 

SERVICING 
511 StnrREP 

fleld and the FSS. I t  Is lndicnted by “(DL)” (direct 
line) LmmedlntelY following the name Of the 

-.. 
52: Stornge, mlnor nlrfrnme repnlrs. 
531 Stornge, mlnor alrfrnme and mlnor powerplnnt re- 

nalrs. I.e., “FSS: O T M  (DL).“ 
S4z Stornge. mnJor alrfrnme nnd mlnor powerplnnt re- 

pairs. AIRPORT REMARKS 
158 Stornge, major nlrfrnme and mnJor powerplant re- 

FUEL 
“ F E E  Indicntes lnndlng charges for prlvnte or non- 

revenue produrlng nlrcraft. In  addltlon. fees may be 
charged for planes thnt remnln over n couple of hours 
find huy no services. or a t  maJor nirllne termlnnls for 
nll nlrcrnft. 

-‘Rgi if< 13-31” indlcntes rlght turns should he made 
on lnndlngs and takeoffs on runways 18 and 81. 

palrs. 

F1 80 oct., nt least. 
F2 80/87 oct., or lower. 
F3 91/96 ocL. or lower. 
I 4  
FS 

100fl80 performnnce ratlng. or lowor. 
116A45 performance rating, or lower. 

TURBINE FUELS 
IP-1 
JP-1 (Kerosene). J R 3 ,  JP-4. JP-5. 

650 turblne fuels for clvll jets. 

DAYLIGHT SAVING TIME 
An nirport iomted in n pmgraphlr nren whlcb nor- 

mally converts to dngllght snvlng time wlll be so Identl- 
fled by ufie of n rode. 

The two mofit romnion time perlods during whlch day- 
light t h e  I s  In effect In the contermlnous United States 
nre April 25-September 26 and April 254cbbe r  81, and 
these are lndlrnted 88 DT 1 nnd DT 2 respectlvely. The 
code “DT” hy Itself Indlcntes thnt dnyllght time Is In 

Remorkr dntn Is conflned to operntlonnl items aUectlng 
the stntun nnd nsnhlllty of the nlrport, trnmc patterns 
nnd depnrture procedures. 

Obilrurlloni.-Recnnse of space llmltntlons only the 
more dangeroufi ob~tructlons nre lndlcnted. Natural 
ohstrurtlonfi, such nn trees. clearly dlscernlhle for con- 
tnct operntlons. 8r.e freauently omltted. On the other 
hand. all pole llnen wlthln n t  h s t  16:l Rllde angle are 
lndicnted. 

COMMUNICATIONS 
Clenrnnre Is reqnirr?d prlor to tnrllng on n runway, 

effect but not on the common time perlods of DT 1 or 
I)T 2. In Burl1 cases the appllcnble time perlod Is foot- When operating a t  gn airport where the control tower 
noted In the nlrport remnrks section. In opernted by the U.S. Qovernment, two-way rndlo 

Referenre to dnyllfiht time wlll remnln In the Alrport c~mmunlcntlon rS required unl- otherwise nnthorlzed 
Directory contlnnou$y. hy the tower. (When the tower Is opernted hy someone 

other than the U.S. Qovernment, two-wny rndlo com- 
niunieatlon Is reqnlred If the aircraft hns the neeessarY 

OTHER 
AOE-Alrport of Entry. 
VASI-VlSURI Approach Slope Indlcntor. appllcnble run- Wulpment.) 

way provided. Frequencles trnnsmit and receive unless apeclfled 88:  

RW-Runway vlslblllty, npplleable runway provided. T-Trnnsmlt only, R-Receive only, X - h  regnest. 
RVR-Rnnwr&y Vlsnnl Range, nppllcnhle runway provided. Prlmnry frequencies nre llsted flrat In ench ireqnenn 
TPA-TrnBc Pattern Altltude-Thh lnformntlon IS pro- gmuplng, l.e., VHF. LF. Emergency freauenn 121.6 I S  

vlded only nt those nlrporta wlthout n 24-hour oper. nvallnhle at all TOWER, APPROACH CONTROL and 
ntlng control tower or wlthont an FSS provldlnp RADAR fnclllHes. nnleas lndlcnted otherwise hy a crW- 
Alrport Advlsory Servlce. Dlrectlons of tnrns are Out: 121.6 
lndicnted only when turns of the pattern(8) are to Rsdnr nvalluhle Is llsted under “RADAR SERVICES” 
the rifiht (non-ntandnrd). T P A  dntn nre related to m d n r  bencons are lndlcnted hy “(BCN)” after “RADAR 
bhe mnwny llsted under the mhulnted nlrport in- SERVICES”. when nvallnhla 
formntlon. Qenerally. only one nltltude 1s llsted, 
however, nt  8 o m ~  nlrports two altltndes have been VOICE CALL eatnhllshed: one for convenHonnl aircrnft and one 
for hlgh performance nircmft. They nre BhOWn In The voice rnll for >ontart wlth the trnme control serv- 
thls manner. TPA 8A6-R (Increments of 100 fw. Ires llbted a t  ench alpport Is the airport name followed 
The hlfiher flgure belng the higher performance B k -  hy thv cnll of the pnrtlrulnr servlee deslred. I.e., 
craft nltltude. “LAQUARDIA TOWIEII.” In these instances, vnlr the 

tnklng off, or inndlng nt  a tower controlled nLmorL 
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AtRPORTIFACILITY DIRECTORY 
nnnie of the serrlce Is I lSted.  When the TOlC0 Call Of the AUlOMAlIC 1ERMINAL INFORMAIION ItRVICa IAIISI 

plete volre cnll Ir Ilsted. 
fnrlllty la not the snnle n s  t h e ' n l w r t  nnme. the Corn- 

SERVICES AVAILABLE 
I See hT(I Oprntlonn nnd Proceeclorer, Sectlon 11) 

Weuther nilnlmn for preclalon and surrelllnnce radar 
Olearance Dellrery (CLRSC DEL). r rppronrp  lPAIL/.iSR) speclfg only the lowest 
Appronch Control I A P P  COT) Radar and Son-Rndnr. 
Uepnrture Control (DEP COS) Rndnr and Son-Rndnr. FLIQ)(T S~RV(CE S I A y I m  trssj 
YFR Adrlsorg Serrlce (YFR ADV) Son-Rndnr. Ailport Adrlmry Serrlce IAAS). 
Trnmc Informntlon Serrlce (TFC ISFO) Radar. ~ l l ~ l ~ ~  ~ - o ~ ~ o , ~ ~ l 1 8  s ~ ~ ~ ~ ~ .  
Rurrelllnnre Rndnr hppronrh IASRI.  Idrind. Moiintnlii nnd Lake Reportlng Servlee. 
Prerlalon Hndnr Appronrh IPAR). 
Qround Control (QSD COS). UNICOM 
VHF Dlrectlon Flndlng (VHFDFI .  

lacladed 111 this m t l o n  Is H lnbiilntlon of all A h  Snr l -  
g~rloii Hnclln Aids In the Sntlonnl .ilr*q)nce Systenl 
nnd thorr upon whlrh the FAA hna npprored nn  
Inetrumrnl nppronrh. Prlvnte or nillltnry SnVIk3.a- 
tion Rndlo Aidr nor In the Sntlonnl Airspace System 
are  not tnbulnred. 

AT19 Is contlnuoun brondwst of mrdd nonant ro l  
IIIfOl~lllll~lOn Ill WIeCtd nI'Q2lN Of hlgh nctlrlty. See 
s6ctlon 111. 

RADAR APPROACH PROCEDURE MINIMA 
TOWER 

Wakht.ln antharlred for the nppronch. . 

Prlmre neronnutlrnl utntlon, operates snme hours as 
the nlrport. trnnwlta nnd recelres on one of the 
fnllnrvlng freqilenclex: 

u-1-122.8 me (at alrporta wlthout a control 

u-2-123.0 me ( a t  alrporta wlth n control tower). 

RADIO NAVIQAIION AIDS 

tower). 

SAMPLE 
Loralion 

INM lrom City) 

Loml Phone 
Numb., 

Heoding / 
Daylight Time and 
Period of Durolion 

Rvnro), 
Virual bng. RVRr Rnw 36 frome Polhrn 

.,,:#.,A. R.mm: Lid use. Fee; S1.M odl over 2.ooO Ibr. No lwni  until _.,..""_ 
rwrhing 2,OW' MIL. Rnwy a 2 6  closed UFN. 

Clrnr DeI 127.7 
lover 118.1 l22.5R 2787 3023.5P Qrid Con 121.9 

AllS: ARP 112.7 DEP 124.2 

A~lomalic Termin01 /lodor s.wke' 
Inlormotion Sonic. App Con 119.5 125.6 

Dep Con 126.2 
l f c  Info Clc APP CON en 125.6 25 mi 001 

VfR ADV 125.6 
CAR R n y  I 1  Csil 1w Viby % mi Min All  5531 
A IR  R n y  35 Cell Mo Vsby 2 mi Min All 5831 

llS lW.9 I.MGM Apch 8,g 093' BC unvscible LOM Z W M G  
IS DVOMAC 115.6/PHP 256' 5.3 NM lo Fld 
REII H-SAB 326 'O/PHP 2MD 1.5 NM ID Fld. 
Renml*a: V O l i  108.2. VHf/DF ovoilobla. ~ O n l e c t  towor. 

\ 
&die Aids 

lronrdbed Weo1h.r 
Broadcasts llWE8l 

VOR 1.11 Signal ALL OEARINGS/RADIAL ARE MAGNRIC. 
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IdanHllmHon of VORlVOKll rACAN (lens 4 ckn f0p.r 

Nomallg Antldpated NormalIY Antlclpated Inter- 
Clasa AlUtnde Senlm femnWFree DLBtenEe 8enlfe MRL _ _ _ _ _ _ _  Range (loop radlators), power W watts 

Above 45,000' MSL 1152 sml (100 nml) RA ____----- Range (adcock, vertlcal radlators). power 

H=Hlgh L=Low T=Termloal RL _ _ _ _ _ _ _ _ _  Range (loop radlators). power 160 watts 
No=: An a faelllty 18 capable of provldlng L nod T 

L ~ ~ C I I ~ Q  LLddluoIIally provides T S ----------- Simultaneous range, homlng slgnal and/or 

SABH _ _ _ _ _ _  Nondlrectlonal radlo beacon havlng Um- 
lted navlgatlonal use. Provldes auto- The term VOR Is. operatlooally. a general term cover- 

Ing the VHF omnldlrectloual bearlng type of faclllty matlc weather bmadcasta 
without to the that the power@ the rP%uencp TACAN _ _ _ _ _  UHF navlgatlonal faclllty-xnnldlrectlon- 
protected servlce volume, the epulpment conflguratlon, al course and dlstance Informatloo. 
and operational regulrements may vary between facilltles VOR _ _ _ _ _ _ _ _  VHF navlgatlonal iaclllty-omnldlrectlon~ at different locations. al. course only. 
AB _ _ _ _ _ _ _ _ _  Contlnuous automatle transcrlbed broad- VORPME -- Collocated VOR navlgatlonal faclllty and 

cast mrvlce. UHF standard &stance measurlng 
B _ _ _ _ _ _ _ _ _ _ _  Scheduled Brondcast Statlon (broadcasts equlpment. 

weather at 15 and 45 minutes after the VORTAC _ _ _  Collocated VOR and TACAN uavlga- 
hour: Alr Force Broadcasts, generally, tlonal facllltles. 
28 mlnutes). W _ _ _ _ _ _ _ _ _ _  Wlthout volce facllltles on range fre- 

DME _ _ _ _ _ _ _  UHF standard (TACAN compatible) dls- 
tan= measurlng epulpment. Z _ _ _ _ _ _ _ _ _ _ _  VHF statlon locatlon marker at a LF 

H _ _ _ _ _ _ _ _ _ _  Nondlrectlonal rndlo beacon (homlng), range statlon. 
power 80 watts to less than 2,000 watts. 

HA _ _ _ _ _ _ _ _ _  Non-dtrectlonal radlo beacon (homlng). NOnS 

1. All FAA MH facllltles operate continuously unless power 2,000 watts or more. 
H-SAB _ _ _ _ _  Nondlrectlonal radlo beacons provldlng 

automatlc transcrlbed weather servlce. ''VA. 
ILS _ _ _ _ _ _ _ _ _  Instrument Landing System (volea on 2. A11 BAA ranges operate contluuously. Those whleh 

localleer channel). am not manned continuously are ctted In the remarks 

MBA ____--_ Range (adcoclr, vertlcal radlators), power 
50 watts or more but lesn than 1W 
watts. 

or more. but Iefm than 160 watts. 

mnmd Limilollonrlt 

H Up to 46,oOO MSL 148.75 sml (180 nml) 

L u p  to 18,ooO' MSL 46.08 ml (40 nml) 160 watts or more. 
T up to 12,000' MSL z6.m emf (26 nml) RBn _ _ _ _ _ _ _ _  Non-dlrectlonal rdo bcn. 

or more. 
W N I ~  V D I Y ~ ~  and 
SNle8 VOlUme. VOIce. 

quency. 

LMM __.____ Compass locator statlon wheu installed at 

LOM _ _ _ _ _ _ _  Compass locator statlon when Installed at 

MA _ _ _ _ _ _ _ _ _  Range (adcock, vertlcal radltors). power 

MH _ _ _ _ _ _ _ _ _  Non-dlrectloual radlo beacon (homlng) 

wlth hours of operntlon In parentheses, e.g.. (OK% 

8. LMF and VHF ranges listed at the BBme locatloo em 

4. Mil l tan  navlaatlonal facllltles whlch ere not oar( 

mlddle marker slte. 2400). 

controlled by the iimne FSS. outer marker slta 

less than 60 watts. 

nower less than 60 watts. 
of the- common system em not listed 10 &is 
publlmtlou. 

ML _ _ _ _ _ _ _ _ _  Range (loop radlators), power less than 
W watt& 
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AIRPORT DIRECTORY 
MISSOU RI-Continued MISSOURI-Contlnusd 

COLUMBIA MUNl IFR 2 NW FESTUS 

FSS ST LOUIS 
778 H40 (2) BL4  I 5  F4 FSS: COLUMBIA on F l d  LUCAS 
Romork.: Shoulders * d t .  Rpt l lc  pot on tk-of l  orlndg to 5; 435 23 (2) L 4  S5 F 4  

Ronorks: 4' fencm ere.... E end E/W mwr. other times I d 1  11s pat. Toxi on rnwy when (Id I s w e t .  

CONSERVATION COMMISSION See EMINENCE 

COUNTY See CHARLESTON 

CREVE COEUR 5 NW FOWER SecMACON 

FIELDS MEML Sac POPLAR BLUFF 

FLUTTERBUGS ROOST ARPK Seo CUBA 

445 H 1 6 ( I l  L 4  55 F4 FSS: ST LOUIS (DL) 
Remark.: ~~t tfesw. R~~~ lot. o$t.rmidnight prior FREDERlcKTOWN 3 N 

870 H17(1)  L4 FZ F S S  CAPE GIRARDEAU 3236' strip wbl .  

CUBA FRIEND ARPK See MONETT 
FLUTTERBUGS RODSTARPK 2 SE 

990 H I 6  (1) F2 FSS: VICHY 
Remarks: Ravine N. P-lln. S. FULTON MUNl 3 SW 

DEXTER MUNl 1 SE Remarks: Pole. SE. 
875 H3Ol1) BL4 51 F4 U.1 FSS; COLUMBIA 

304 H4S(2) BL4 I 5  F4 U-1 

Ronul,k': 
FSS; c A p ~  C ~ R ~ R D E A ~  GAINESVILLE MEML 2 NE 

1wo 21 (2) S I  Rpl 1fc 10 N,,NE. 30' unrnrkd P-line E edge 01 I ld. 
Remarks: P-line SSW. TV ont N. 

DOWNTOWN See SPRINGFIELD 

EADS See IBERIA 

E KANSAS CITY See GRAIN VALLEY 

EASTSIDE See ST JOSEPH 

EOINA 4 SE 

GARDEN CITY 
FAMULINER 3NW 

898 22 (1) F 2  
Remarkst P-lines NE 6 SW. 

CARST Sac WATSON 

780 20 (3) F2 FSS: KlRKSVlLLE GlDEON MEML 1 SE 
Romorks: P-IlneN. 268 H4S (2) S4 FZ FSS: CAPE GIRARDEAU 

R o m o r k ~  P-line N. 
EDWARDS RANCH See PlNEVlLLE 

ELDDN MODEL AIRPARK 1 NE HAWTHORN GLASGOW 1 w 
GLASWW 

910 H23(11 L4 F2 FSS: COLUMBIA 600 2 8 0 )  
Remarks: P-line E, SW. Rot llc NE, W. Remrk.: P-1ln.N end mwy. Soft when we,. 

ELLINGTON GOLDEN 
RAYFIELD 2 s  BEL-VOIR ACRES 3 NE 

780 2 0 I l I  FSS: VICHY 1139 16 (1) 
Remrk.: P-llne N. -----.-_--_---------____________________----- EMINENCE 

CONSERVATIDN COMMISSION 3 NW TABLEROCK 1 W 
1080 20 I t )  FSS: VICHY 1060 H23 (1) F 4  

EXCELSIOR SPRINGS MEML 1 SE 
998 H20(11 L 4  S5 U1 FSS: KANSAS CITY GDRIN 
Rornorks: Lot. oprduskmidngt .  PARRIS 1 s 

760 19.(11 *L S3 F2 FSSi KIRKSVILLE 
FAMULINER Sea GARDEN CITY Romork.: Us. 01 own h k .  

FARMINGTDN MUNl 1 5 WILEY'S AIRSTRIP 3 NW 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

931 H24 (11 BL4  S5 F4 U-1 662 lP (1 )  I 5  F2 FSS: KIRKSVILLE 
FSS: CAPE CIRARDEAU IDL)  

R e m o h :  Rgt t lc  rnwy 2, ovewn eoch end. GRAIN VALLEY 
E KANSAS CITY IFR Ada W 

FAYETTE-FLYING CLUB 2 S U O  H26 (?I L 4  55 F4 U-1 FSS: KANSASCITY (DL) 
680 28 (2) VFR ADV; For APP CON, DEP CON Sem KANSAS CITY/ 

MUNl m Sostton 1V.A 
FERRO'S RANCH*AERO Sea CLINTON Romorks: P-liner S. SW.  Fence E 6 W. 
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AIRPORT/FACILIM DIRECTORY 

MINNESOTA-Conflnued 
AIR Rnwy I I R  291 Ceil 4W Vsby I mi Min Al l  1240. 

R n y  22 Ceil600 Viby 1 mi Min A l l  1440. 
R n y  4 Csil Mo Viby 1 mi Min All I340 

109.3' I-APL A p d  Erg 039' LOM: 3 W A P  
llS 110.3 I-MSP Apch Erg 295' LOM: 215IMS 

VHFlDF woiloble, conlod Tower. 
IHI BVORTAC 117.3/MSP 154' 16.5NM lo Rd. 
RBn H-SAB 264*/MSP 287. 2.4NM lo fld. 
RemmrkI; CAUTION-on opch to rnwy I I R  do not decend 

below 1400' unlil rodor controller hot mdvirrd posing M 2.5 
from mch end mw I I R .  'Unurobls MM lo touchdown mwy 4. 
Bt u n k b l o  beyond 16 mi. VOT: 111.0. 

NOOINE IHI BVOPTAC 117.9IODI FSS: LoCRO5SE. WIS. .~~ . . - .. .- .. .. . . . .. . . . . 
PARK RAPIDS Ill BVOR I10.61PKD FSS: GRAND FORKS 
~~~~ 

REDWOOD FALLS Ill BVOR 1133/RWF FSS: REDWOOD FALLS 
ROCHESTER MUNl IF@ ?S FSS: ROCHESlER on Fld 

. __ 
~~~~~~~~~ ~ 

1310 H64/1331(2) (Max 60) BL4.6.8A.9 55 H, JP4 
U2 RWI R n y  31 
Tower 118.3 122.sR 121.9 27871 Gnd Con 121.9 

VFR ADV Ctc App Con on 119.8 
App Con 119.8 122.5R 112.07 109.97 

lLS 109.9' I-RST Apch Erg 307' LOM: 2YlRS 
(Ll BVORTAC 112.01RST 025X 8.3NM 10 Rd. 

MISSISSIPPI-Conflnued 
JACKSON 

HAWKINS FIELD IFR 2NW FSS: JACKSON (LC 939-5212) 
343 H54/16-34(21 (Mox 471' 814.6 55 F4 JPI U2 
Remmrks:' 1529' 11949) IW~ 10 NM SW 1615' 11949') k r  10 

NM WSW. SW 1615' 11949'1 Wr 10 NM WSW. 
T o w ?  118.7 126.2 122.5R 2787 
Rodor S.NIC.S: 

Jockion App Con 123.9' 125.2' 
Jockmn Dep Con 123.9 125.2 

Jochon RBn H-SAB 260*/JAN 183' 2.3NM lo Rd. 
R.morkt: '333'-15Z9. '153'-332'. ' I2wMWZ. 

THOMPSON FIELD IF@ 5E US JACKSON on Fld 
345 H85/ISL-33R121 IS-120, 1-IN, TT-2651 BL6.8 55 
F5. JPI U2 RWi R n y  1%. 
Jackson Tower 120.9 126.2 122.7R 3481 

Jarkion Gnd Con 121.7 
Rodar Servlret: l8CNl 

Jmrhon App Con l25.2' 123.9 
Jackson 0.p Con 125.2' 123.9 
ASR R n y r  151, 33R Ceil 4W Vrby I mi Min Al l  745 

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

Tfr Info: Or App Con 
IU' 110.5 I-JAN Apch Erg 153' LOMi M / J A  
Jmkron IHl BVORTAC 112.6/JAN 152' II.7NM lo m y  151. 
Rmarkrt '1UD-33Z0. '333'-152'. 'Glide dope vnureble 

Remarks: ' L h  Iron1 crs vnvroblc beyond 20 nmi. below 485'. 
ST. CLOUD Ill BVOR Ill.6/STC FSS: MlNNEAPOirS HAnlESBURG Ill BVOR 110.6/HBG R S r  McCOMB 
ST PAUL HOLLY SPRINGS 111 BVOR ll2.4/HLl RS! MEMPHIS 

ST PAUMCWNTOWN If@ IS FSS: M ~ E A P O L ~ S  IDLl KLER HW JPI/BIX FSS: MOBILE 
KEWANEE 111 BVOR II3.8IEWA RSi MERIDIAN 

FSS: MERIDIAN 
McCOMB IHI BVORTAC I16.7/MCB FSS McCOMB 

703 H55/12-30[3) lMox 45) BL2.5.Il 55 F5.JP5 UZ 
RElL: Rnwy 30 
Remarks: 4562' arb1 lndg rnwy 12. NE-SW rnwy used 0% LAUREL "OR I'l.6/LuL 

51 Paul Tower '119.1 122.5R 51 P o d  Gnd Con 121.7 MERIDIAN 
W V .  

Rodor Senlces: KEY FIELD IF@ 3SW FSS: MERIDIAN on Fld 
Minneopolls App Con 120.0 121.2 126.5 l22.7R 297 H80/1-I9I2) 1545, 7-1201, Tl-220) EL6 53 F4, JP3 

MInn.apolls Dep Con 119.3 Remarks: lronrmirtomsbr rnwy 1. R n y  lglr on n q u e l  offar 
117.37 111.87 110.31 109.31 2661 RWI Rnwy 01 

Tfc Info Clc Minneopolir App Con on 126.5. midngl. Jet borricr my 1-19. 
St Pod ITIVOR 108.6/STP 289' 4.6NM lo Rd. Tower' l l 8 . 2  126.2 In.% Gnd Con 121.9 
Remarks: 'Opor 12ooMWZ. 

THIEF RIVER FALLS (Ll BVOR IO8.4ITVF 
WIN ClllES RBn MHW 282INJU 
WILLMAR 111 VOR 108.4/111 
WINONA (11 BVOR lII.4IONA 
WORTHINGTON 111 BVOR IlO.b/OTG 

- 
CSSs GRAND FORKS 

US: REDWOOD FALLS 
FSS: LA CROSSE 

FSS: REDWOOD FALLS 

____ _- 

MISSISSIPPI 

CALEDONIA Ill VORW 11 
COLUMBUS ILI  BVORTAC 
GREEN COUNTY Ill BVOR 
GREENVILLE 6 BVOR 11 

GREENWOOD (HI B G  . . 

CALEDONIA Ill VORW II4.9ICBM 
COLUMBUS ILI  BVORTAC I162IUQs FSS: TUSCALOOSA 

FSS: MOBILE GREEN COUNTY Ill BVOR IIO.4/GCV 
GREENVILLE 6 BVOR IIO.'l/GLH FSS: GREENWOO? 
GREENWOOD (HI BVORTAC I14.7/GRW FSS: GREENWOOD .~ 

Radar S.NIIW IBCNl 
Merldlan App Con 120.5 
Marldlon Dep Con 124.8 

IlS 110.1 I-ME1 Apch Erg W" BC vnviobls LOM: %/ME 
Merldlm Ill BVORTAC 117.O/MEI 129' 3.5NM ID Rd. 
Merldlan REn MHW JUINMM 188' 4.6NM ID Ild. 
R.morks: 'Twr ODOII 130MoMoZ. Glide slope unusable below 

384' MIL. LOM'ii HW. 
NATCHEZ ILL BVOR IIO.O/HEZ 
PICAYUNE 111 BVOR II2.2lPCU FSSa NEW ORLEANS 
WPELO Ill BVOR IO9.8ITUP FSS MUSCLE SHOALS 

nsr MCCOMB 

MISSOURI 

BLACKWATER 111 BVOR IlO.6/0WR FSS: COLUMBIA 
111: K A N S f i  ClW 

__- 
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SECTION 5. MISCELLANEOUS ILLUSTRATIONS 

A C 

V 

7 

0 
I '  

LOAD FACTOR CHART 
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n- 

3 

The above i l l u s t r a t i o n  r ep resen t s  a t u r n  about a poin t  
I n  which a. constant  r a d i u s  of t u r n  i s  maintained. 
Assume t h a t  t h e  a i r speed  i s  constant  and t h e  wlnd is 
blowing toward t h e  d i r e c t i o n  I n  which t h e  arrow p o i n t s .  
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PRESSURE ALTITUDE AND DENSITY CHART 
Set Altimeter to 29.92 In. Hg. 
When Reading Pressure Altitude 

-18 -12 -7 -1 4 10 18 21 27 32 38 
~~ 

'P 0 10 20 30 40 50 BO 70 80 90 100 

Outside Air Temperature 

Altitude 
Setting 
in Hg. 

28.0 
28.1 
285 
28.3 
28.4 
28.5 
28.5 
28.6 
28.7 
28.8 
28.9 
29.0 
28.1 
295 
293 
29.4 
29.5 
2B.6 
29.7 
29.8 
29.9 
29.92 
30.0 
30.1 
30.2 
303 
30.4 
30.5 
30.8 
30.7 
30.8 
30.9 
31.0 

Altitude Addition 
For Obtaining 

Pressure Altitude 
1,825 
1,7S 
1,830 
1,535 
1,435 
1,340 
1,340 
1,245 
1,150 
1,050 

955 
885 
TI0 
875 
580 
485 
390 
300 
205 
110 
eo 
0 

-75 
-185 
- 2 s  
-350 
-440 
-530 
-820 
-710 
-805 
-895 
-865 

0 
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. b  I 
I 
I 
I 
I 
I 

wind direction 
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