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PREFACE 

The Flight Standards Service of the Federal Aviation Administration has devel. 
oped this Advisory Circular to assist applicants who are preparing for the Flight 
Instructor Certificate with a Rotorcraft-Helicopter Rating. This guide should be 
used by those persons seeking certification under the revised provisions of Federal 
Aviation Regulation, Part 61, which became effective November 1, 1973. 

This publication contains comprehensive study outlines, lists recommended study 
materials, and explains how to obtain those materials. It also indudes sample test 
items with explanations of the correct answers and provides illustrations and aero- 
nautical data representative of that found on FAA written tests. 

Comments regarding this publication may be directed to the U.S. Department of 
Transportation, Federal Aviation Administration, Flight Standards Technical Division, 
P.O. Box 25082, Oklahoma City, Oklahoma 73125. 
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FLIGHT INSTRUCTOR 
ROTORCRAFT-HELICOPTER 

WRITTEN TEST GUIDE 

INTRODUCTION 
In developing a student into a safe and efficient 

pilot, a flight instructor must draw from a vast amount 
of aeronautical knowledge, skill, and experience. 
Since there is no quick and easy way to acquire these 
essentials, this guide has been developed primarily to 
provide a listing of those aeronaut id  subject areas 
in which a flight instructor must he knowledgeable. 
By judicious use of this guide, the applicant should 
he able to intelligently develop his study plan in pre. 
paring for the written tests. 

CERTIFICATION REQUIREMENTS 
The certification process requires the applicant to 

pass both a Fundamenfuls o/ Instrwting and a Flight 
Indrwtar-Rotorcraft/Helicopter Written Test. These 
tests do not have to be taken on the same day, and it 
is immaterial which is taken first. The certification 
process also requires the applicant to pass a pilot 
flight test. 

When applying for an additional instructor certifi- 
cate or rating, the applicant is not required to take 
the Fundamentals of Instructing written test if he 
already holds a valid FAA Flight or Ground Instructor 
Certificate. 

For specific information pertaining to flight in- 
structor certification, review the applicable section of 
revised Federal Aviation Regulation, Part 61, which 
became effective November 1, 1973. 

THE WRITTEN TESTS 
Regulations require that a Flight Instructor appli. 

cant be tested in many subject arpas. The Flight 
Instructor-Rotorcraft/Helicopter areas include all 
the suhjeets in which ground instruction is required 
for a (helicopter) private and commercial pilot cer- 
tificate, as well as the following Fundamentals of 
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Instructing subject areas: The Learning Process, 
Elements of Effective Teaching, Student Evaluation, 
Quizzing and Testing, Course Development, Lesson 
Planning, and Classroom Instructing Techniques. 

The Fundamentals of Instructing written test con- 
tains 50 test items nnd 3 hours are allowed for taking 
this test. The Flight Instructor-Rotorcraft/Helicop 
ter written test contains 60 test items, and 4 hours are 
allowed for taking this test. All test items are of the 
objective, multiple.choice type. and each item can he 
answered by the selection of a single response as the 
correct choice. That is, the correct response of one 
test item does not depend upon, or influence, the cor- 
rect response of another test item. 

The applicant’s answer sheet is forwarded to the 
FAA Aeronautical Center for processing by ADP 
computers. After processing, the applicant will re. 
wive an Airman Written Test Report which not only 
includes his score hut lists, in code, those subject 
areas that he answered incorrrctly. These codes do 
not re/leet the total number of questww the applicant 
missed. They merely refer to a Suhjrct Matter Out- 
line, which accompanies the report. The applicant 
can use these codes and the list to determine those 
subject areas in which he should strengthen his 
knowledge. The flight examiner may quiz the appli- 
cant on those deficient subject areas during the con. 
duct of the pilot flight test. 

TAKING THE TESTS 
In the written tests, communication between the 

test writer and an applicant involves the use of “the 
written language”-a very complicated process which 
requires careful consideration on the part of both 
writer and reader. Considerable effort is expended 
in writing each test item in a clear, concise manner. 
Applicants should carefully rend the information and 
instructions as well as each test item. 



Be sure the objectivr of the test item is fully under- 
stood before attempting to select an answer. Then 
work the problem or nnnlyzc thr choicrs and select 
the answer believed to be most nearly correct. 

Only ,one answer 
is completely correct. The alternate. answers are de- 
rived from incorrect computations, or bawd upon 
common misconceptions or lack of knowledge about 
the subject. Do not search for hidden mrnnings or 
read into the item something that is not there. The 
questions and answrrs mean exactly what is stated 
and refer to the general rule rather than to the excep 
tion to the rule. 

To use the allowable time efficiently, the applicant 
who experiences difficulty in answering a particular 
item should answer those items which are less difficult. 
Then he should rrconsidrr thosp which were passed 
over. 

RECOMMENDED STUDY MATERIALS 
Professionalism is necessary if instructors are to 

teach effectively. One thing that enhances profes. 
sionalism is the poses4on of a trchnicnl library. By 
acquiring study materials that are beneficial and np- 
propriate to his preparation for certification, the 
prospective flight instructor will be laying thr founda- 
tion upon which to build an nrronauticnl library for 
use throughout his career. 

Excellent textbooks, audio.visual training aids, and 
instructional materials are produced commercially and 
may be obtained from various commercial bookstores 
and certain fixrd-base operators who are engaged in 
flight training. 

The following publications are produced by the 
Federal Aviation Administration: 

AVIATION WEATHER. AC 004. This handbook 
contains information on weather phenomena for pilots 
and other flight operations personnel whose interest 
in meteorology is primarily in its application to flying. 
Reprinted in 1969. ($4.00 GPO.) FAA 5.8/2:W 37. 
HELICOPTER PILOT WRITTEN TEST G U I D G  
PRIVATE-COMMERCIAL. AC 61-73. This pub- 
lication gives guidance to applicants preparing for 
the aeronautical knowledge requirements for a private 
or commercial pilot certificate with a helicopter rating. 
($0.80 GPO.) SN. 5007-00265. 

BASIC HELICOPTER HANDBOOK. AC 61-13A. 
This handbook provides detailed information for the 

There are no "trick" questions. 

applicant who is preparing for the private, commer. 
cial, or flight instructor pilot certificate with a heli. 
copter rating. It is also useful as  an aid when train- 
ing students. ($1.90 GPO.) FAA 5.8/2:H 36. 
PILOT'S HANDBOOK OF AERONAUTICAL 
KNOWLEDGE. AC 61-23A. This handbook con. 
tnins essential, authoritative information used in 
training and guiding applicants for private pilot cer- 
tification, flight instructors, and flying school staffs. 
($5.30 GPO.) TD 4.408:P 64/5. 

INSTRUMENT FLYING HANDBOOK. AC 61-27B. 
This handbook is designed primarily for airplane 
pilots, and provides basic information needed to ac- 
quire an FAA instrument rating. The helicopter 
flight instructor however, should find this handbook 
beneficial since it contains a wealth of information 
regarding basic flight instruments, radio navigation, 
air traffic control, etc. ($3.35 GPO.) TD 4./8:In 
7/2/971. 

FLIGHT INSTRUCTOR'S HANDBOOK. AC 61- 
I6A. This handbook is designed to give guidance 
and information to pilots preparing to apply for flight 
instructor certificates, and for use as a reference by 
flight instructors. (52.00 GPO.) Reprinted in 1972. 
TD 4.408:In 7/3. 

WAKE TURBULENCE. AC 9LL23D. This circular 
alerta pilots to the hazards of aircraft trailing vortex 
wake turbulence and recommends related operational 
procedures. (FREE from FAA.) 

TERRAIN FLYING. AC 91-15. This pocket-size 
booklet is designed primarily for the private pilot 
with an airplane rating. However, the helicopter 
pilot should find this booklet beneficial since it con- 
tains observations, opinions, warnings, and advice 
from veteran pilots rrgnrding flight over various types 
of terrain. ($1.40 GPO.) T D  4.2:T 27. 

PILOT'S WEIGHT AND BALANCE HANDBOOK. 
AC 91-23. This handbook provide an easily un- 
derstood text on aircraft weight and balance. It 
progresses from an explanation of basic fundamentals 
to the completr application of weight and bnlance 
principles in large aircraft oprrations. It also con. 
tnins a section pertaining to helicopter weight and 
balance. ($1.25 GPO.) TD 4.408:P sd,/3. 

NATIONAL TRANSPORTATION SAFETY BOARD. 
NTSB PART 430. This publication deals with p r o w  
dures required in the notification and reporting of 
accidents and lost or overdue aircraft in the United 
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States, its territories, and possessions. It is free, upon 
request, from the National Transportation Safety 
Board, Publications Branch, Washington, D.C. 20591. 
AIRMAN’S INFORMATION MANUAL (AIM). This 
manual presents, in four parts, information necessary 
for planning and conducting flights within the U.S. 
National Airspace System. Besides providing fre. 
quently updated airport and NAVAID data, AIM 
includes instructional and procedural information and 
is designed for use in the cockpit. To better serve 
the needs of the individual pilot, each part is availablr 
on a separate annual subscription basis. 

Part 1-Basic Flight Manual and ATC Procedures. 
This part is issued quarterly. ($7.00 domestic; 
58.75 foreign GPO.) 
Part 2-Airport Directory. This part is issued 
semi.annually. ($7.00 domestic; $8.75 foreign 
GPO.) TD 4.12:pt. 2/. 
Parts 3 and 3A-Operational Data and Notices to 
Airmen. Part 3 is issued every 56 days and Part 
3A is issued every 14 days. (522.00 domestic; 
$27.50 foreign GPO.) 
Part &Graphic NoticesSupplementol Data. This 
part is issued quarterly. (59.50 domestic; 512.00 
foreign GPO.) TD 4.12:pt. 4/. 

For additional information about each part of AIM, 
see page 65 of this guide. 
VFR/IFR PILOT EXAM.0-GRAMS. These brief 
summaries provide concise information about certain 
concepts and procedures that are critical to aviation 
safety. 

A list of the ExamOGrams which were available 
at the time of this publication appears on pages 78 
and 79. These summaries are free and may be ob- 
tained by contacting US.  Department of Transporta. 
tion, FAA Aeronautical Center, might Standards 
Technical Division, Operations Branch, AAC-240, 
P.O. Box 25082, Oklahoma City, Oklahoma 73125. 
FEDERAL AVIATION REGULATIONS. Suggested 
Parts for study are: 

Part 1, Definitions and Ahhreviations. (53.00 
domestic; 53.75 foreign GPO.) 
Part 27, Airworthiness Standards: Normal 
Category Rotorcraft. ($1.40 domestic GPO.) 
Part 61, Certification: Pilots and Flight In- 
structors. (55.05 domestic; $6.35 foreign 
GPO.) 

TD 4.12:pt. l/. 

TD 4.12:pt. 3/. 
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Part 71, Vol XI; Designation of Federal Air- 
ways, Area Low Routes, Controlled Airspace, 
and Reporting Points. ($5.00 domestic; 56.25 
foreign GPO.) 
Part 91, General Operating and Flight Rules. 
($11.30 domestic; 514.15 foreign GPO.) 
Part 135, Air Taxi Oprrators and Commercial 
Operators of Small Aircraft. ($6.20 domestic; 
$7.75 foreign GPO.) 

NOTICE 

For the convenience of the user, the FAA is in the 
process of re.issuing the FARs as individual Parts. 
For information regarding the status of this wnver- 
sion, obtain a copy of: 

AC 00-2 (latest revision) Advisory Circular 
Checklist and Status of Regulations. 

This checklist may be obtained free by requesting it 
from: 

U.S. Departmrnt of Transportation 
Publications Section, TAD-443.1 
Washington, D.C. 20590 

HELICOPTER FLIGHT MANUALS AND OWNERS 
MANUALS. These manuals may be obtained from 
individual aircraft manufacturing companies or from 
local dealers and distrihutors. 

HOW TO OBTAIN GPO PUBLICATIONS 
1. When ordering FAA publications sold by GPO, 

order blanks should be used. These blanks (such as 
shown on page 81) may be duplicated by the user. 
They are free and can he obtained by contacting: 

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

2. Separate order blanks should be used when 
ordering subscription and nonsubscription publica. 
tions. 

3. The exact name of the publicatian and its ad. 
visory circular identification number should be in- 
cluded on the order blank. 

4. A check or money order for the exact price of 
the publication is required. DO NOT SEND CASH! 

5. If an order blank is not available, a letter may 
be used to request publiwtions. In this case, be sure 
to enclose a self.addressed mailing label. 



6. Use sppcial ddivery when needed. 
7. All prices are subject to change. Refer to AC 

00-2 (latest revision), “Advisory Circular Checklist 
and Status of Fedrral Aviation Regulations” for the 
current pries.  It is very important that the correct 
amount be enclosed with the order. 

Several bookstores h a w  been estahlishrd through- 
They are out the country as a public convenience. 

located at the following addresses: 

Atlanta GPO Bookstore 
Room 100 Federal Bldg. 
275 Peachtree St., NE 
Atlanta, Ga. 30303 
Phone: 40,l-52(+694,7 

Birmingham GPO Bookstore 
Room 102A 2121 Rldg. 
Birmingham, Ala. 35200 
Phone: 205-325-6056 

Boston GPO Bookstore 
Room G25 John F. Kennedy Federal Bldg. 
Sudhury St. 
Boston, Mass. 02203 
Phone: 617-223-6071 

Canton GPO Bookstore 
Federal Office Bldg. 
201 Cleveland Ave. 
Canton, Ohio 44702 
Phone: 2 1 6 4 5 5 4 3 5 4  

Chicago GPO Bookstore 
Room 1463--14th Floor 
Everett McKinley Dirkscn Bldg. 
219 South Dearhorn St. 
Chicago, Ill. 60604 
Phone: 312-353-5133 

Cleveland GPO Bookstore 
Room 171 Federal Bldg. 
1240 East 9th St. 
Cleveland, Ohio 44199 
Phone: 216522-4934 

Dallas GPO Bookstore 
Room 1C46 Fedcral Bldg.-US Courthousr 
1100 Commerce St. 
Dallas, Texas 75202 
Phone: 214-749-1541 

Denver GPO Bookstore 
Room 1421 
Federal Bldg.-US. Courthouse 
1961 Stout St. 
Denver, Co. 80202 
Phone: 303-837-3965 

Detroit GPO Bookstore 
Room 229 Federal Officr Bldg. 
231 W. Lafayette Blvd. 
Detroit, Mich. 48226 
Phone: 313-226-7816 

Kansas City GPO Bwkstore 
Room 144 Federal Office Bldg. 
601 East 12th St. 
Kansas City, Mo. 64106 
Phone: 816-371-2160 

Los Angeles GPO Bookstore 
Room 1015 Federal Office Bldg. 
300 North Los Angeles St. 
Los Angeles, Ca. 90012 
Phone: 213-688-5&1.1 

Milwaukee GPO Bookstore 
Federal Bldg. 
Room 190 
517 E. Wisconsin Ave. 
Milwaukee, Wisconsin 53202 
Phone: 414-224-1300 

New York GPO Bookstore 
Room 1356 
26 Federal Plaza 
New York, N.Y. 10007 
Phone: 212-264-3826 

Philadelphia GPO Bookstore 
Federal Office Bldg. 
Room 1214 
600 Arch St. 
Philadelphia, Pa. 19106 
Phone: 215-597-0677 

San Francisco GPO Bookstore 
Room 1023 Federal Office Bldg. 
450 Golden Gate Ave. 
San Francisco, Ca. 94102 
Phone: 415-556-6657 
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Seattle GPO Bookstore 
Federal Bldg. 
Room 1056 
909 First Ave. 
Seattle, Wash. 98174 
Phone: 2 0 6 4 2 4 1 7 4  

In addition, persons living within the metropolitan 
Washington, D.C., area may contact Bookstores located 
at  the following locntions: 

Government Printing Office Bookstore 
710 North Capitol St. 
Washington, D.C. 20402 
Phone: 202-541-2091 

Department of Commerce Bookstore 
14th & Constitution Ave., Nw 
Washington, D.C. 20230 
Phone: 202-967-3527 

USIA Bookstore 
1776 Pennsylvania Ave., NW 
Washington, D.C. 20547 
Phone: 202-632-9668 

Department of State Bookstore 
21st & c Sts. Nw 
Washington, D.C. 20520 
Phone: 202-532-1437 

Pentagon Bookstore 
Main Concourse, south end 
Washington, D.C. 20310 
Phone: 202-541-2996 

Forrestal Bookstore 
Rm. 1-J-001 
James H. Forrestal Bldg. 
1000 Independence Ave., SW 
Washington, D.C. 20407 
Phone: 2024267937 

Mail Orders may also be directed to: 

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

FUNDAMENTALS OF INSTRUCTING 

1. THE LEARNING PROCESS 
A. Definition of Learning 

B. Characteristics of Learning 
1. Learning is purposeful 
2. Learning comes through experience 
3. Learning is multifaced 
4. Learning is an active process 

C. Laws of Learning 
1. Law of readiness 
2. Law of exercise 
3. Law of effect 
4. Law of primacy 
5. Law of intensity 
6. Law of recency 

D. How People Learn 
1. Perceptions 
2. Factors which affect perception 
3. Insights 
4. Motivation 

E. Levels of Learning 

F. Learning Skills 
1. Physical skills involve more than muscles 
2. Desire to learn 
3. Patterns to follow 
4. Perform the skill 
5. Knowledge of results 
6. Progress follows a pattern 
7. Duration and organization of lesson 
8. Evaluation versus critique 
9. Application of skill 

G. Forgetting and Retention 
1. Theories of forgetting 
2. Retention of learning 

H. Transfer of Learning 
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1. Habit Formation 

J.  Obstacles to Learning During Flight Instruction 

K. The Instructor’s Role in Flight Training 

11. HUMAN BEHAVIOR 
A. Control of Human Behavior 
B. Human Needs 

1. Physical needs 
2. Social needs 
3. Egoistic needs 
4. Self.fulfillment needs 

C. Defense Mechanisms 
1. Rationalization 
2. n igh t  
3. Aggression 
4. Resignation 

D. The Instructor’s Role in Human Relations 
1. Keep students motivated 
2. Keep students informed 
3. Approach students as individuals 
4. Give credit when due 
5. Criticize constructively 
6. Be consistent 
7. Admit errors 

111. EFFECTIVE COMMUNICATION 
A. Basic Elements of Communication Process 

1. Source 
2. Symhols 
3. Receiver 

R. Barriers to Effective Communications 
1. Lack of common cow of experience 
2. Confusion between the symbol and the thing 

3. Overus? of abstractions 
symbolized 



IV. THE TEACHING PROCESS 

A. Preparation 

B. Presentation 

C. Application 

D. Review and Evaluation 

V. TEACHING METHODS 

A. Organizing Material 
1. introduction 
2. Development 
3. Conclusion 

B. Lecture Method 

1. Types of lectures 
2. Teaching lecture 
3, Preparing the teaching lecture 
4. Suitable language 
5. Types of delivery 
6. Use of notes 
7. Forms1 versus informal lectures 
8. Advantages and disadvantages of the lecture 

C. Guided Discussion Method 
1. Use of questions in a guided discussion 
2. Planning a guided discussion 
3. Student preparation for a guided discussion 
4. Guiding a discussion-instructor technique 

D. Demonstration-Performance Method 
1. Explanation phase 
2. Demonstration phase 
3. Student performance and instructor super. 

4. Evaluation phase 
vision phase 

E. The “Telling and Doing” Technique in Flight 
Instruction 
1. Instructor tellsinstructor does 
2. Student tell-tudent does 
3. Student does-instructor evaluates 

F. Programed Instruction 

VI. THE INSTRUCTOR AS A CRITIC 
A. Purpose of a Critique 
B. Chsracteristics of an Effective Critique 

A critique should b w h j e c t i v e  
-flexible 
-acceptable 
-comprehensive 
--constructive 
-well organized 
-thoughtful 
-specific 

C. Methods of Critique 
1. Instructor-student critique 
2. Student-led critique 
3. Small group critiques 
4. Individual student critiques 
5. Written critique 
6. Self-critique 

D. Ground Rules for Critiquing 

VII. NALUATION 
A. Oral Quizzing 

1. Characteristics of effective questions 
2. Types of questions to avoid 
3. Answering student’s questions 

1. Characteristics of a good test 
2. Written test items 
3. Effective item writing 
4. Principles to follow 

B. Written Tests 

C. Performance Testa 
1. Uses of performance testing 
2. Demonstrations of piloting ability 

VIII. INSTRUCTIONAL AIDS 
A. Theory Behind Use of Instructional Aids 

B. Reamns for Using Instructional Aids 
C. Guidelines for Use of Instructional Aids 
D. Types of Instructional Aids 

1. Chalkboard 
2. Models 
3. Charts 
4. Projected Material 

E. Future Developments 
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IX. FLIGHT INSTRUCTOR RESPONSIBILITIES 
A. Professionalism 

1. Sincerity 
2. Acceptance of the student 
3. Personal appearance and habits 
4. Demeanor 
5. Safety practices and accident prevention 
6. Proper language 
7. Self-improvement 

B. Helping Student Pilots Learn 
1. Providing adequate instruction 
2. Demanding an adequate standard of perform. 

3. Emphasizing the “positive” 
ance 

C. The Flight Instructor as  a Practical Psychologist 
1. Anxiety 
2. Normal reactions to stress 
3. Abnormal reactions to h s  

4. Instructor’s actions regarding seriously ab. 
normal students 

D. Student Pilot Supervision and Surveillance 

E. Flight instructor Endorsements 

F. Flight Test Recommendations 

G. Aircraft Checkouts 

H. Refresher Training 

X. THE INTEGRATED METHOD OF FLIGHT 
INSTRUCTION 

A. Definition 

B. Objectives 

1. Development of habit patterns 
2. Accuracy of flight control 
3. Operating efficiency 
4. Emergency capahility 

C. Procedures 

D. Precautions 

E. Flight Instructor Qualifications 

XI. PLANNING INSTRUCTIONAL ACTIVITY 
A. Course of Instruction 

1. Determination of standards and objectives 
2. Identification of blocks of learning 

B. Syllabus 

1. Sample private pilot ground training syllabus 
2. Sample private pilot flight training syllabus 

C. Lesson Plan 

1. Characteristics of a wrlLplanned lesson 
2. How to use o lesson plan properly 
3. Lesson plan items 
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STUDY OUTLINE 

FLIGHT INSTRUCTOR-HELICOPTER KNOWLEDGE AREAS 

I. FEDERAL AVIATION REGULATIONS 

A. Parts 1 and 71: Definitions and Abbreviations, 
and Controlled Airspace 

1. Air commerce 
2. Airport traffic area 
3. Ceiling 
4. Commercial operator 
5. Flight level 
6. Flight visibility 
7. Interstate air commerce 
8. Large aircraft 
9. Major alteration 

10. Major repair 
11. Pilot-in-command 
12. Second.in-command 
13. Federal airway 
14. Control area 
15. Continental control area 
16. Control zone 
17. Terminal control area 
18. Positive control area 

B. Port 61: Certification: Pilots and Flight In. 
StTUCtOIS 

1. Required crrtificotes/ratings 
2. Certificates and ratings issued 
3. Expired pilot certificates/reissuance 
4. Carriage of narcotic drugs/maribuana 
5. Duration of pilot certificates 
6. Duration of medical certificatrs 
7. General limitations 
8. Pilot logbooks 
9. Operations during medical deficiency 
10. Second.in.command qualifications 
11. Recent experience: Pilot-in-command 
12. Pilot.in.command proficiency check 
13. Falsification, reproduction, alteration 
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14. Change of address 
15. Private pilot privileges/limitations 
16. Commercial pilot privileges/limitations 

C. Part 91: General Operating Ru lesSubpar t  A- 
General 

1. Responsibility of pilot-in-command 
2. Pilot.in.command-more than one pilot 
3. Preflight action 
4. Flight crewmembers at stations 
5. Interference with crewmembers 
6. Careless or reckless operation 
7. Liquor and drugs 
8. Dropping objects 
9. Fastening of safety belts 

10. Portable electronic devices 
11. ATC transponder equipment requirements 
12. Civil aircraft: certificates required 
13. Aircraft airworthiness 
14. Aircraft operating limitations/markings 
15. Instrument and equipment requirements 
16. Limited/restricted aircraft limitations 
17. Report: aircraft identification/octivity 

D. Part  91: General Operating and Flight Rules- 
Subpart &Flight Rules 

1. Waivers 
2. Operating near other aircraft 
3. Right-of-way rules 
4. Aircraft lights 
5. Complying-ATC clearances/instructions 
6. ATC light signals 
7. Minimum safe altitudes; general 
8. Altimeter settings 
9. Flight plan; information required 

10. Operation-in vicinity of airport 
11. operation-airport with control tower 
12. Operation-airport without control tower 



13. Flight in  terminal control areas 
14. Temporary flight restrictions 
15. Flight test areas 
16. Restricted and prohibited areas 
17. Positive control areas; route segments 
18. Basic VFR weather minimums 
19. Special VFR weather minimums 
20. VFR cruising altitude or flight level 
21. ATC transponder test/inspection 

E. Part 91 : General Operating and Flight R u l e s  
Subpart C-Maintenance, Preventive Maintenance, 
and Alterations 

1. General maintenance and alterations 
2. Maintenance required 
3. Carrying persons after repair/alterations 
4. Inspections/progressive inspections 
5. Altimeter system tests/inspections 
6. Maintenance records/transfer of records 
7. Rebuilt engine maintenance records 
8. ATC transponder test/inspection 

F. Part 135: Air Taxi Operators and Commercial 
Operators of Small Aircraft 

1. Subpart A-General 
2. Subpart B-Rules-ATCO certificate holder 
3. Subpart C o p e r a t i n g  rules 
4. Subpart D-Crewmember qualifications 
5. Subpart &Aircraft and equipment 

11. NATIONAL TRANSPORTATION SAFETY BOARD 
-PART 430 

A. General 
1. Applicability 
2. Definitions 

B. Initial Notification of Aircraft Accidents, Inci. 
dents, and Overdue Aircraft 

1. Immediate notification 
2. Information to be given in notification 

C. Preservation of Aircraft Wreckage, Mail, Cargo, 

D. Reporting of Aircraft Accidents, Incidents, and 

and Records 

Overdue Aircraft 

111. FAA ADVISORY CIRCULARS 

A. Series OO-General 

B. Series 20-Aircraft 
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C. Series 60-Airmen 

D. Series 70-Airspace 

E. Series 9 G A i r  Traffic Control and General 
Operations 

atom and Helicopters 

G. Series 150-Airports 

H. Series 170-Air Navigation Facilities 

IV. AIRMAN'S INFORMATION MANUAL 

F. Series 120-Air Carrier and Commercial Oper. 

A. Part 1: Basic Flight Manual and ATC Procedures 
1. Glossary of aeronautical t e r m  
2. Airport lighting/marking aids 
3. Air navigation radio aids 
4. Visual approach slope indicator (VASI) 
5. Controlled/uncontrolled airspace 
6. Operating at  non-tower airports 
7. Special use airspace-prohibited, restricted, 

8. Automatic terminal information service 

9. ATC departure/en route/arrival procedures 

ISJTA, alert areas 

(ATIS) 

10. Radar traffic information service 
11. Terminal radar program for VFR aircraft 
12. Aeronautical advisory stations (UNICOM) 
13. Radiotelephone phraseology/technique 
14. Traffic/wind direction indicators 
15. Obtaining weather information/briefing 
16. Flight plans 
17. ADIZ and designated mountainous areas 
18. Medical facts for pilots 
19. Good operating practices 

B. Part 2: Airport Directory 
1. Obtaining airportfieliport data 
2. FSS/weather service telephone numbers 

C. Part 3: Operational Data and Notices to Airmen 
1. Obtaining radio facility/FSS data 
2. Special notices/special operations 
3. Notices to Airmen (NOTAMS) 

D. Part 4: Graphic Notices and Supplemental Data 
1. Terminal radar service areas (TRSA's) 
2. Terminal area graphic notiees 
3. Restrictions to en route navigation aids 



4. VOR receiver checkpoints 
5. Parachute jumping areas 
6. Olive branch routes 

V. AVIATION WEATHER 

A. The Earth's Atmosphere 
1. Composition 
2. Vertical structure 
3. The standard atmosphere 
4. Density 

B. Temperature 
1. Temperature measurement 
2. Heat and temperature 
3. Temperature aloft 
4. Temperature variation 

C. Atmospheric Pressure and Altimetry 
1. Atmospheric pressure measurements 
2. Sea level pressure 
3. Station pressure 
4. Pressure variations 
5. Pressure systems 
6. Altimeters 

D. Wind 
1. Basic theory of general circulation 
2. Convection 
3. Pressure gradient force 
4. Coriolis force 
5. Friction 
6. The jet stream 
7. Local and small scale winds 
8. Large wind system 
9. Wind, pressure systems, and weather 

10. Wind shear 
E. Moisture 

1. Measurements 
( a )  Relative humidity 
(b) Dewpoint 

2. Change of state 
3. Condensation and sublimation products 

F. Stability and instability 
1. Adinhatic process 
2. Lapse rates 
3. Stability determinations 
4. Effects of stability or instability 

G. Clouds 
1. Composition 
2. Formation and structure 
3. Types 
4. Recognition 

H. Air Masses 
1. Source regions 
2. Classification of air masses 
3. Air mass modification 
4. Summer and winter air mass weather 

I. Fronts 
1. Structures 
2. Types 
3. Frontal waves and occlusions 
4. Frontolysis and frontogenesis 
5. Associated weather 

J. Turbulence 
1. Convective currents 
2. Obstructions to wind flow 
3. Wind shear 
4. Clear air  turbulence 
5. Categories of turbulence intensities 
6. Wake turbulence 

K. Icing 
1. Ice-producing cloud types 
2. Structural ice formation 
3. Types and intensities of in.flight structural 

4. Accretion rate of iwflight structural icing 
5. Effects of in-flight structural icing 
6. Structural aircraft icing and frost on the 

7. Structural anti.icing and deicing 
8. Instrument and powerplant icing 
9. Fuel and oil anti.icing 

L. Thunderstorms 
1. Conditions necessary for formation 
2. Structure 
3. Classification 
4. Hazards 
5. Information from radar 
6. Tornadoes 
7. Do's and don'ts of thunderstorm flying 

1. Fog 

r 

icing 

ground 

M. Common IFR Producers 
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2. Low stratus clouds 
3. Haze and m o k e  
4. Blowing obstructions to vision 
5. Precipitation 
6. Obscured or partially obscured sky 

N. The Nation’s Aviation Weather Reporting System 

0. Weather Observations 
1. Surface weather observations 
2. Pilot reports (PIREPS) 
3. Weather radar Observations 
4. Upper air observations 

P. Weather Charts 
1. Weather depiction charts 
2. Surface weather charts 
3. Constant pressure charts 
4. Winds aloft charts 
5. Radar summary charts 
6. Prognostic surface and prognostic constant 

7. Prognostic significant weather charts 
pressure charts 

Q. Aviation Weather Forecasts 
1. Terminal forecasts (FT) 
2. Area forecasts (FA) 
3. Winds aloft forecasts (FD) 
4. In-flight weather advisories 
5. Severe weather outlooks (AC) 
6. Severe weather forecasts (WW) 
7. Surface analysis and prognoses 

R. Services to Pilots 
1. FSS briefing 
2. Automatic terminal information service 
3. Pilots automatic telephone weather answering 

4. Transrrihrd weathrr broadcasts 
5. En route flight advisory service 

service (PATWAS) 

VI. GENERAL AERODYNAMICS 

A. Airfoil 

B. Chord Line 

C. Relntive Wind 

D. Pitch Angle 

E. Angle of Attack 

F. Lift 
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G. Drag (airfoil) 

H. Stall 

I. Lift and Angle of Attack 

J. Lift and Velocity of Airflow 

K. Lift and Air Density 

L. Lift and Weight 

M. Thrust and Drag 

VI1. AERODYNAMICS OF FLlGHT 

A. Powered Flight 
1. Forces acting on the helicopter 

(a) Hovering flight 
( b )  Vertical Right 
(c) Forward Right 
(d )  Sideward flight 
(e) Rearward flight 

2. Torque 
3. Auxiliary rotor 
4. Gyroscopic preression 
5. Dissymmetry of lift 
6. Blade flapping 
7. Coning 
8. Axis of rotation 
9. Coriolis effert 

10. Translating tendency or drift 
11. Ground effect 
12. Translational lift 
13. Transverse flow effect 
14. Pendular action 

B. Autorotation 
1. Rotor RPM during autorotation 
2. Flares during autorotation 

VIII. LOADS AND LOAD FACTORS 

A. Lift Components of a Turn 

B. Loads 

C. Load Factor 

IX. FUNCTIONS OF THE CONTROLS 

A. Collective Pitch Control 

B. Throttle Control 

C. Collective Pitch-Throttle Coordination 

D. Antitorque Pedals 
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E. Heading Control 

F. Cyclic Pitch Control 

X. OTHER HELICOPTER COMPONENTS AND THEIR 
FUNCTIONS 

A. Transmission System 

B. Clutch 
1. Centrifugal clutch 
2. Friction or belt drive system clutch 

C. Freewheeling Unit 

D. Swash Platr Assembly 

E. Main Rotor System 
1. Fully articulated rotor systems 
2. Semirigid rotor systrms 
3. Rigid rotor systems 

XI. HELICOPTER OPERATIONS 

A. General 
1. Preflight/postflight safety practices 
2. Use of proper grade/typc furl 
3. Fuel systrm oprration 
4. Fuel contamination-prevention/elimination 
5. Rotor and engine operating limitations 
6. Helicopter operating limitations 

B. Engine 
1. Reciprocating engine principles 
2. Enginr starting/shutdown 
3. Detonation causr/effect 
4,. Carburrtor/fuel injection principlrs 
5. Cnrhuretor icr-cause/detection/elimination 
6. Manifold pressurr versus RPM 
7. Interpreting engine instruments 
8. Emergmcy~nginr/systrms/equipmrnt/firr 

C. Weight and Balunre 

D. Hrlicopter Performancr 
1. Effect of high density altitude on helicopter 

performancr 
( a )  Hovering flight 
(b )  Takroff 
(c) Rate of climb 
(d) Landing 

2. Effect of gross Wright on helicopter perform. 

3. Effect of wind on helicopter prrformance 
ance 

4. Practical methods for predicting helicopter 
performance 

( a )  Manifold pressurr and payload 
(b )  Manifold pressure and hovering ceiling 
( c )  Payload and wind 
(d) Hosering and skid height 
(e) Hovering criling and gross weight 
( f )  Service ceiling and gross weight 

E. Some Hazards of Helicopter Flight 
1. Retreating blade stall 
2. Settling with power 
3. Ground resonance 
4. Abnormal vibrations 

( a )  Low-frequency vibrations 
(b )  Medium-frequrncy vibrations 
(c) High-frequency vibrations 

5. Transition from powered flight to autorota- 

6 .  Hright-velocity curvr 
7. Antitorque system failure 

tion 

( a )  Antitorqur system failure in forward cruis. 

(b )  Antitorque systrm failure while hovering 
ing flight 

8. Wake turbulence 
9. Mid.air collisions 

F. Precautionary Measures nnd Critical Conditions 
1. General precautionary rule 
2. Rotor RPM operating limits 
3. Extreme attitudes and overcontrolling 
4. n igh t  technique in hot weather 
5. Effrct of altitudr on instrument rradings 
6. High-altitude pilot technique 
7. Tall grass and watrr oprrations 
8. Carburetor icing 

( a )  Condition4 faxorablr for carburetor icing 
(h )  Indications of mrburrtor icing 
(c) Carhurrtor air temprraturr gage 
(d) Use of carburrtor heat 
(e) Furl injection 

G. Flight Maneuvers 
1. Hovering flight 
2. Taxiing-air and surface 
3. Takeoffs/approachrs/landings 
4. Slope takeoffflanding 
5. Autorotations 
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6. Rapid decelerntion/quick stop 
7. Confined area/pinnncle operation 
8. Ground reconnaissance 

XII. FLIGHT INSTRUMENTS AND SYSTEMS 

A. Attitude Indicator Operntion/Errors 

B. Heading Indicator Operation/Errors 

C. Turn Indicator 

D. Vertical Velocity Indicator Operation/Errors 

E. Airspeed Indicator Operation/Errors 

F. Altimeter Operation/Errors 

G. Vacuum Systems/Instruments 

H. Pitot.Stntic Systems/Instruments 

I. Magnetic Compass Operntion/Errors 

J. Altimeter Setting Procedure/Significance 

K. Pressure Altitude-Significancobtaining 

L. Gyroscopic Principles 

XIII. RADIO COMMUNICATIONS 

A. VHF/UHF Radio Communications/Phraseology 

B. Position Reporting Procedure 

C. Tower/FSS/En route Advisories/Instructions 

D. FSS Communications Procedures 

E. Obtaining Emergency Assistance 

F. Lost Procedure When Radio is Inoperative 

G. Use of Proper Communications Frequencies 

XIV. NAVIGATION 

A. General 

1. Sectional chart interpretation 
2. Relating chart symbols to regulations 
3. Pilotnge/recognition of landmarks 
4. Determining courses/distances on charta 
5. Planning traffic pattern 
6. Navigation computer principles 
7. Computing hending/courses 
8. Computing time, distnncp, speed, fuel 
9. Computing rates of climb/descent 

10. Computing wind direction/speed in-flight 
11. Computing off.course corrections 
12. Selecting VFR cruising altitudes 

B. Radio 
1. Characteristics of VOR facilities 
2. Tuning VOR receivers 
3. Identifying VOR stations 
4. VOR interpretation/orientation 
5. Intercepting VOR radials 
6. Tracking VOR radials 
7. Groundsperd checks using VOR radials 
8. VOR frequency interference 
9. VOR test signals/VOR receiver checks 

10. Characteristics of ADF facilities 
11. Tuning ADF rrceivers 
12. Identifying stations used for ADF 
13. ADF/RMI intrrpretntion/orientntion 
14. Intercepting. trarking ADFYRMI bearings 
15. Usr of compass locators 
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SAMPLE TEST ITEMS 
The following test items are presented to familiarize the applicant with the type 

of questions he may expect to find on the Fundamentals of flutructing and the Flight 
/nstructor-Rotorcra~~/~elicopter Pritten Tests. All the subjects on which the ap- 
plicant will be tested are not included in these sample test items. Therefore, the 
ability to answer these items correctly should not indicate to the applicant that he is 
fully prepared to take either test. 

The applicant should concentrate on the appropriate study outline provided in 
this guide. A knowledge of all topics listed in the outlines, not just the mastery of 
the sample test items, should be used as the criterion for determining that he is 
properly prepared to take the appropriate test. Proper preparation requires wnsid- 
erable time, effort, and the guidance of a competent instructor. 

In some of the following test items, reference is made to certain illustrations 
which are located in the appendices of this guide and are representative of those 
used with the Flight Instructor-Rotorcraft/Helicopter Written Tests. 

FUNDAMENTALS OF INSTRUCTING 

1. Without perception, can learning take place? 
1-Yes; learning takes place when one gives 

meaning to his insights, while perceptions 
merely involve the grouping of insights into 
meaningful wholes. 

%Yes; real meaning (learning) wmes from 
external stimuli, while perceptions come only 
from within. 

%Yes, but only when motivation is strong 
enough to overcome the lack of perceptual 
cues. 

&No; perceptions are the basis of all learning. 
Response 4 is the correct answer. 

Initially, all learning comes from perceptions which 
are directed to the brain by one or more of the five 
senses (sight, hearing, touch, smell, and taste). Real 
meaning comes only from within a person, even 
though the sensations which evoke these meanings 
result from external stimuli. Because the meaning 
which is derived from the information furnished by 
the senses may depend on many factors within each 
person concerned, and because perceptions are the 
basis of all learning, a knowledge of the factors which 
affects the perceptual process is very important to 
the instructor. 

2. When a student cannot accept the real reason for 
his behavior, he may attempt to alleviate his feel- 
ing of guilt by relying on the defense mechanism 
called 
1-rationalization. 
2-flight. 
%resignation. 
&aggression. 

Response 1 is the correct answer. 

If a student cannot accept the real reason for his 
behavior, he may rationalize. 

3. For presenting new material, the lecture method 
is excellent-and is most effective when 
1-notes are used extensively. 
2-motor skills are to be taught. 
Saccompanied by training devices and visual 

&facts and ideas are to be formulated during 
aids. 

the presentation. 

Response 3 is the correct answer. 

The lecture method is suitable for presenting new 
material, for summarizing ideas, and for relationships 
between theory and practice. For example, it is suit- 
able for the presentation of a ground school lesson on 
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basic instrument flying. This method is most effective 
if accompanied by visual aids and training devices. 

4. To be effective, a critiqur should 
I-focus on student performance. 
2-be subjrctivr, dogmatic, and comprehrnsive 

&-reflect instructor likrs, dislikes, and personal 

k m p h a s i z e  the negative nsprcts of student 

in nature. 

opinions. 

performance. 

Response 1 is the correct answer. 

The effrctive critique is focused on the student and 
his performance and should not reflect the personal 
opinions, likes, dislikes, or binsrs of the instructor. 

5. A written test can be termed "valid" when it 
I-yields consistent results. 
2-measures what it is supposed to measure. 
&is restricted and discriminatory in nature. 
Lconsistently produces a narrow range of scorrs. 

Response 2 is the correct answer. 

A measuring instrument, including a written test, 
is valid when it actually measures what it is supposed 
to measure and nothing else. 

FLIGHT INSTRUCTOR-ROTORCRAFT/HELlCOPTER 
KNOWLEDGE AREAS 

1. A Flight Instructor Certificate expires at the end 
of the 
1 4 t h  month after thr month it was last issued 

2--12th month after thr month it was issued or 

3-24th month after the month in which it was 

6 3 6 t h  month after it was issued or renewed. 

or renewed. 

renewed. 

last issued or renewed. 

Response 3 is the correct answer. 

A Flight Instructor Certificate- 
(1) Is effective only while the holder has a cur- 

rent pilot certificate and a medical certificate 
appropriate to thr pilot privileges being 
exercised; and 

(2)  Expires at the rnd of the 24th month aftrr 
the month in which it was issued or renewed. 

2. Using the appropriatr information on page 40 
and the charts on page 41, determinr the center 

of gravity on the Hurleycrnft 135 under the fol. 
lowing conditions: 
Pilot weight ______________-- - - -  150 Ibs. 
Passenger weight _ _ _ _ _ _ _ _ _ _ _ _ _ _  200 Ibs. 
Fuel __________________._______ 25 gals. 

Under these conditions, the center of gravity 

1-well within the CG limit; the loading would 
be acceptable. 

2-well aft of the aft CG limit; the loading 
would be unacceptable because the helicopter 
would be dangerously tniLheavy. 

3-welI forward of the forward CG limit; the 
loading would be unacceptablr brcnuse the 
helicopter would be dangerously nose-heavy. 

&within thr CG rnvelope, but the loading 
would h r  unacceptable because the maximum 
allowable gross weight would bc exceeded. 

would be located 

Response 1 is the correct answer. 

graph the following conclusions are made: 
Applying the given information to the loading 

Weight Moment/1000 
Helicopter basic weight 

Pilot and passenger _ _ _ _ _ _  350 29.0 
Fuel (6.0 Ibs. per gal.) _ _ _  150 16.0 

TOTALS _ _ _ _ _ _ _ _ _  1,435 139.3 

(8 qts. oil included) _ _ _  935 94.3 

~ - 

Drawing a parallel line from left to right (139.3/ 
1000 lbs..ins.) and a vertical line from bottom to top 
(1,435 Ibs.) on the centrr of gravity moment enve. 
lope, the CG is located where the two lines intersect- 
at a point wrll within the center of grnvity envelope. 

3. When a warm air ma= is being modified by 
cooling from below, that air mass trnds to be 
characterized, in part, by 
I-unrestrictrd visihility. 
2-rough air. 
&smooth air. 
4-showery-type precipitation. 

Responsr 3 is the correct answer. 

Cooling from below, which increases the stability 
of an air  mass, may result from (1)  the advection of 
a warm air mass over a colder surface, or (2) radia- 
tional cooling of the surface undcr the air  mass. In 
addition, smooth air  is typically associated with stable 
air. 
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4. Given: Magnetic Heading _ _ _ _ _ _ _ _ _ _ _ _  1 3 5 O  
Relative Bearing _ _ _ _ _ _ _ _ _ _ _ _ _ _  055’ 

Based on the given information, the magnetic bearing 
to the station (radiobeacon) would br  approximately 

1 4 5 5 O .  
2 4 8 0 0 .  
3-135O. 
P 1 9 O o .  

Response 4 is the correct answer. 

By adding the magnetic heading (055O) to the 
relative bearing (135O). the magnetic bearing (190”) 
to the station is verified (MH+RB=MB). 

5. While taxiing on the surface, the cyclic pitch stick 
should be used to control 
1-helicopter heading. 
2-any drifting movement. 
3-rate of speed. 
k t a r t i n g  and stopping. 

Response 2 is the correct answer. 

During crosswind taxi, the cyclic should be held 
into the wind a sufficient amount to eliminate any 
drifting movement. 

ADDITIONAL QUESTIONS FOR STUDY 

Bemuse the following questions are presented for 
the sole purpose of creating stndent interest, answers 
and explanations are not included. Here again, the 
applicant should be aware that thrse qurstions do not 
cover all those subjrct areas found on the Funda. 
mentals of Instructing or Flight Instructo-Rotor- 
cra/k/Helicopter turdten tests. 

1. What is probably the dominant force which gov- 
erns a student’s progress and ability to learn? 

2. What is the definition of “learning?” 
3. Is there anything that an instructor can do to 

alleviate the problrm of student airsickness? 
4. How can an instructor minimize frustrations and 

hrlp achieve good buman relations when dealing 
with students? 

5. Should an instructor admit errors? 
6. What are som? of thr barrirrs to effective com- 

munications? 
7. The teaching process can he broken down into 

how many steps? 
8. Is it necessnry to constantly kerp a student aware 

of his progress? 
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9. A flight syllabus should be followed exactly if 
maximum benefit is to be derived from its use. 
Is this statement true? 

10. What is the purpose of testing? 
11. In an attempt to improve his student/instrnctor 

relationship, should an instructor accept lower 
studcnt.performance standards? 

12. What are the characteristics of a good test? 
13. What precautions should be taken when using 

instructional aids? 
14. Does the old adage, “Do as I say, not as I do!” 

have any merit in modern day teaching methods? 
15. “Insights” and “perceptions” are involved in the 

learning process in what manner? 
16. Certain recency of experience requirements are 

mandatory prior to conducting night operations 
with passengers aboard. What are these require. 
ments? 

17. May a private pilot receive compensation when 
acting as pilot in command of an aircraft? 

18. What arc the bask VFR weather minimums for 
helicopter operations within control zones? 

19. May a hrlicopter be operated in a control zone 
under special VFR rules a t  night? 

20. What is thr diffrrence between an Airport Traffic 
Area and an Airport Advisory Area? 

21. Will a lower than standard temperature have any 
effect on an altimeter? 

22. What causrs air to tend to flow parallel to isobars 
and contours? 

23. Which is more drnse-cold dry air  or cold moist 
air? 

24. In what manner does high ambient temperature 
affect helicopter performance? 

25. During confined area operations, what is the 
primary reason for making a low reconnaissance? 

26. May a helicopter operate within a Group I Ter- 
minal Control Area without an operable trans- 
ponder? 

27. What should the absence of a VOR station identi. 
fier signify to a pilot? 

28. When transponder equipped, how can a pilot alert 
ATC that radio communications failure has 
occurred? 

29. Do helicopters grnerate “wingtip vortices?” 
30. Should a helicopter pilot ever need to be concerned 

about “hypoxia?” 



APPENDICES 

The following material is presented to encourage further study in selected subject 
areas, and should be used for study purposes only. Because certain data may become 
obsolete, under RO circmskznces should any information herein be used for opera- 
tional purpose. 



APPENDIX A-General Armdynamics 

U N S V M M E l P I C U  

S V M M E A I C N  

FIGURE 1. Airfoils. 

I LLADING EDGE 

T U l L l N G  f D G E  

FIGURE 2. Chord line. 
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FicunE 3. Relative wind. 

FrcunE 4. Rotor hlndp pitch on& 
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ANGLE OF ATIACK 

/ 

4~ 
DlRECnON OF PflATlVE WIND 

FiconE 6.  Anplr of nttnrk and rotor blade pilc4i angle relotionchip. 
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- ~~ 

INCREASED vfiocirv 
- 

DECREASED PROSSURE 

FIGURE 7. Bernoulli's principle. 

FIGURE 8. Angle of attack ond l i f t  and drag forcer relationship. 
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APPENDIX 9-Aerodynamics of Flight 

FICURE 9. Total lifethrust farce and rotor disc relationship. 
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APPENDIX B-Arrodynamir. of Flight 

VERTICAL ASCENT 

- 
HOVER 

VERTICAL DESCENT 

FIcunE 10. Hovering and vertical Right aerodynamic forces 
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APPENDIX B-Arrodvnnmicr of Fliehl 

% 

---= 

DRA 

V 
WIGHT 

FICURE 11. Forward, sideward. and renrrrard Right aerodynamic forcer. 
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APPENDIX 8-Aerodynamics of Flight 

ROTOR BLADE ROTATION 

MI ROlOR THRUST TO 
OMPENSATE FOR TOROUE 

FIGURE 12. Efleetr of tail  rotor thrust. 
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APPENDIX B-Aerodvnarnics of Flight 

FORCE AP~LIED HERE 

FrcuRe 13. GyroFcopic precession principle. 

LOW Ru 

\ H e H  Ru RESULT 
LOW R K H  M U E D  

Ficme 14. Rotor disc acts like B ~ y r o .  
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APPENDIX 5-Aerodynnmics of Flight 

FORWARD FLIGHT 

HOVERING 

FICURE 15. Rotor blade speeds. 
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APPENDIX B--Arrod,marnie- of Flight 

BEFORE TAKEOFF 

UFl 

DURING TAKEOFF 

FIGURE 17. Blade coning. 

AXIS OF ROTAn 

*XIS OF POTATION 

-------*-- ........... . 
ROT0 

Frcun~ 18. Axis of rotation. 
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FicunE 20. Translating tendenoy (drift). 
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APPENDIX B-Aerodynamics of Flight 

REARWARD FLIGHT HOVERING FORWARD FUGHT 

FIGURE 21. Pendulsr action. 

34 



APPENDIX E-Aerodynnmics of might 

PPOPEUER REGION 

0 AvT~OlAl IVE REGION 
VERTICAL FORWARD FLIGHT 

AUTOROTATION SIAU REGION AUTOROTATION 

Ficun~ 22. Rotor d i x  during autorotation. 
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APPENDIX &Loads and Load Factors 

0 I 0  20 SO 40 50 b0 70 80 90 I BANK ANOLI - I N  OIOR111 

~~ 

FIGURE 24. Laad factor chart. 
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APPENDIX C-Loads and Load Factors 

FIGURE 25. Tom1 lift force and angle of bank relationship. 
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APPENDIX &Radio Navigation 

A B C 

I 

I D E F 

G H I 
FICWE 26. VOR orientation. 
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R S T 

U V W 

X Y Z 
FIGURE 27. ADF orientation. 
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APPENDIX E-Hurley Brothcrs Aircraft Corporation 
DESIGNATION: Hurleycraft 135 

BASIC WEIGHT: 935 lbs .  (8 q ts .  o i l  included); basic weight moment, 94.3 

GROSS WEIGHT: 1,600 lbs. 

POWERPLANT: Malle 180 - air cooled, four cylinder,  opposed 

FUEL SYSTEM: Fuel inject ion 

Fuel octane ra t ing  - 100/130 (minimum) 

Fuel capacity - 25 gallons ( a l l  usable) 

OIL CAPACITY: 8 quarts 

IGNITION SYSTEM: Dual magneto 

MAIN ROTOR SYSTEM: Fully a r t icu la t ing  (3 blades) 

LANDING GEAR: Fixed gear, skid-type 

RADIO EQUIPMENT: 

1 VHF transmitter and receiver . . . . . .  
1 VOR receiver . . . . . . . . . . . . . .  
1 ADF receiver . . . . . . . . . . . . . .  

LIMITATIONS : 

Forward CG l i m i t  s t a t i on  . . . . . . . . .  
Aft CG l i m i t  s t a t ion  . . . . . . . . . . .  
Maximum manifold pressure . . . . . . . .  
Maximum engine RPM . . . . . . . . . . . .  
Never exceed speed (VNE) . . . . . . . . .  
Maximum rotor  speed . . . . . . . . . . .  

. . .  118.0 - 136.0 MHz 

. , . 108.0 - 117.9 MHz 

200 - 415 WZ . . .  

. . .  95.0 

. . .  100.0 

. . .  27.5" below 500 AGL 

. . .  3,000 RPM 

. . .  90MPH IAS 

, . . 550 RPM 

Minimum ro tor  speed . . . . . . . . . . . . . .  410 RPM 

F K ~ E  28. Ownefa manual excerpts. 
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APPENDIX E-Hurley Brothers Aircraft Corporation 

NOE: DANM ANDWAlElLINE S U l E S  
ARE GUDUAlED IN INCHES 

FIGURE 31. Bolnnee dingram. 

TWPC.AW"6, D l G l l l l  F 

FIGURE 32. Hover wiling chart YS. temperature (skid height 3 feet). 
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APPENDIX E-Hurley Brothers Aircraft Corporation 

0 10 20 30 40 50 60 70 80 90 
1ndicate.d Airspeed - MPH 

FIGURE 33. Height-velocity dinpram. 
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APPENDIX F-Ruetler Helicopter Company 
MODEL: Bronco 278 

POWERPLANT: S i w e l  540 - air  cooled, s i x  cyl inder ,  opposed 

FUEL SYSTEM: Float-type carburetor 

Fuel octane r a t ing  - 100/130 (minimum) 

Fuel  capacity - 46.0 gallons (44.0 usable) 

OIL CAPACITY: 

I G N I T I O N  SYSTEM: Dual magneto 

MAIN ROTOR SYSTEM: Semi-rigid 

W I N G  GEAR: Fixed, skid-type 

RADIO EQUIPMENT: 

8 quarts;  moment arm ( in . )  + 1.0 

1 VHF transmitter and receiver . . .  118.0 - 136.0 MHz 

1 VOR receiver . . . . . . . . . . .  108.0 - 117.9 MHz 

1ADF receiver . . . . . . . . . . .  200 - 1750 kHz 

1 Transponder . . . . . . . . . . .  4096 codes 

OPERATING LIMITATIONS: 

Weight; maximum approved gross - 2,850 l b s .  

Airspeed; VNE 110 MPH - sea l eve l  t o  10,000 f e e t  

above 10,000 f e e t  - decrease VNE 5 MPH 

Alti tude; maximum - 20,000 f e e t  

Rotor; f l i g h t  - maximum 360 RPM, minimum 310 RPM 

Powerplant; maximum continuous power - 26.8 in .  Hg. 

MAP SL to  20,000 f e e t  

Idl ing RPM - 1200 

Operating RE'M - 3000 t o  3200 

Cylinder head temperature - 246' C 

FIGURE 34. Owner's manual excerpts. 

44 



APPENDIX F-Uurtlrr Hrlicoptpr Company 

Loading Data; Basic weight - 1,700 lbs .  

Basic weight moment arm ( i n . ) ,  + 6 . 0  

Center of gravity l i m i t s  -- 
2,850 l b s . ,  - 3 inches t o  + 3.2 inches 

2,300 l b s . ,  - 3 inches t o  + 4.0 inches 

Straight l i n e  variat ion between above points 

CENTER OF GRAVITY VS. GROSS WEIGHT CHART. 

HJZICOPTER STATION, INCHES 

FICURE 34. Owner's mnnaol excrrpl.--eont'd. 
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APPENDiX F-Buetler Helicopter Company 

- 
? 

i5 

F 

3 

> 

Z 
0 

-I 

v) 

? 
- 

*NOTE: STATION 0 - Centerline of weld cluster just foward of leveling 
lugs (approximately 2 inches forward of center line of mast). Leveling 
lugs on lower left-hand longeron aft of mast. 

-3f.O dl 
+2 
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APPENDIX F-Buetler Helicopter Company 

Gross 
Weight 
Pounds 

2150 

2500 

2850 

TAKE-OFF DISTANCE-FEET TO CLEAR 50 FOOT OBSTACLE 

Pressure 
Altitude 

Feet 

SL 
2000 
4000 
6000 
8000 

m, 
2000 
4000 
6000 
8000 

SL 
2000 
4000 
6000 
8000 

IT 50 MPH 

At  
- 

-13°F 
-25°C 

373 
400 
428 
461 
567 

53 1 
568 
611 
654 
811 

743 
770 
861 
939 

1201 

3200 RPM 

A t  
23°F 
-5OC 

401 
434 
462 
510 
674 

569 
614 
660 
727 
97 5 

806 
876 
940 

1064 
1527 

At  
59°F 
15°C 

~ 

430 
461 
494 
585 
779 

613 
660 
709 
848 

1144 

864 
929 

1017 
1255 - 

A t  
95'F 
350c 

458 
491 
527 
677 
896 

652 
701 
759 
986 

1355 

929 
1011 
1102 
1538 - 

Frcuns 36. TokeoR d a r t .  



APPENDIX F-Ruder Helicopter Company 

-13°F 

(1) (2) 
1095 1235 
1065 1220 
1040 1085 
925 - 
770 - 
615 - 
805 945 
780 915 
755 800 
650 - 
505 - 
360 - 
560 685 
535 860 
505 545 
400 - 
260 - 
115 - 

R/C MAX. 

2: 

1065 
1040 
995 
835 
685 
535 

780 
750 
710 
565 
420 
275 

535 
505 
455 
315 
175 
35 

(1) 

MAXIMUM RATE OF CLIMB 

(1) 
1015 
985 
830 
675 

FEET PER MINUTE AT 50 MPH-3200 RPM 

(2) 
1145 - - - 

- 
Gross 
Weight 
Pounds 

2150 

- 

- 
2500 

- 
2850 

1210 
1155 - - - - 
915 
855 - - - - 
660 
600 - - 

Pressure 
Altitude 

Feet 

SL 

4,000 
6,000 

2,000 

8,000 
10,000 
SL 

2,000 
4,000 
6,000 
8,000 

10,000 

SL 
2,000 
4,000 
6,000 
8,000 

10,000 

1040 1190 
1015 1065 
910 - 
750 - 
600 - 
455 - 
750 885 
725 775 
630 - 
485 - 
340 - 
195 - 
500 625 
470 515 
375 - 
235 - 

At At At 
-25°C I -5°C I 15°C 

(1) Continuous Power 
(2) Two Minute Power Rating 

F I 59'F 

At 
35°C 
95'F 

FIGURE 37. Rote of climb chart. 
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APPENDIX F-Bueller Helicopter Company 

Gross 
Weight 
Pounds 

2150 
- 

2500 

2850 

TOTAL LANDING DISTANCE IN FEET OVER 50 FOOT OBSTACLE 
POWER-OFF AT 50 MPH 

Pressure 
Altitude 

Feet 

SL 
2000 
4000 
6000 
8000 

9L 
2000 
4000 
6000 
8000 

SL 
2000 
4000 
6000 
8000 

At 
-25'12 
-13°F 

243 
253 
264 
278 
2 93 

248 
258 
269 
283 
298 

282 
293 
306 
322 
340 

- ~~ 

At 
-5°C 
23" F 

253 
267 
278 
293 
310 

258 
272 
283 
298 
316 

294 
309 
322 
340 
359 

FicunE 38. Landing chnrt. 
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At 
15°C 
59°F 

265 
278 
294 
310 
330 

270 
283 
299 
315 
335 

307 
322 
340 
358 
380 - 

At 
35°C 
95'F 

277 
293 
319 
327 
350 

282 
298 
314 
332 
355 

320 
338 
357 
378 
403 



APPENDIX F-Buetler Helicopter Company 

400 

3 0 0  

ALTITUDE 
FEET 

200 

100 

0 

FicuaE 39. Height.veloci~y diagrwn 
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APPENI)IX G-Wcntbrr Data 

SA21 031900 
MLC SP B 11030@3RW--F @62/62/59/0605/973/TE47 M J V D  NE NO GSTS C I G  kGD 
ADM M38ITF.W-F 63/62/1415/966/TB22 S PIOVG N PK W N D  12/18 2 2  
DAL M 1031585RW-F 7W67/171E 191963 PRESFR 
FTW M170100dD30007 67/63/2713G28/966/RE25 W N D  SHFTD GRDLY+FTW’.9/22 10/6 
10/9 11/26 
GSW 50E20JD70012fRW- 038/63/63/25 11/966/ TE I5 N-E-S NOVG NE OCNL 
LTGICCG PK W N D  24/30 33 E,INOVC PRES UtiSTDY RE83B19 
ACT 25@E4&?12 048/68/58/2614/968/ T E 2 4  N MOVD NE T C U  NE-SE 
PK WND 23/26 15 RE15 WND 220V300 
CLL E 1587 060/74/71/1810/971/R645R~55 PRESFRF/*CLL’.ll/2B 
TPL E25810 63/55/3015/969 
LFK SP E587 072/72/67/ 12 101975 

SA NEAR WEST 031902 
SPS E70lD.25081 0 05 1/60/5 0/26 18/9 70-rSbS* I 112 
HBR SP 15925025pxP12 029/55/>3/2514/964 ’ 
GAG S A5S12R- 072/35/33/0322/974/PK WND 81/22 55/UA 1325 G A G - O K C  
2W35 EG5@ ABV TOPS U N K N  
CDS 5 OD25 a0 12 049/5Z/38/3212G20/969~D~’ .I  I /  1 I 
MAF 45’9250020+ 375/53/20/2818/983+,~AF ’.9/3 12/3 
LBB 170E200C~15 04G/51/33/3513/975-rtE6*11/22 
AMA SP M681085L--S--F 059/36/:4/0117G27/973 
DDC SP M5@3ZR W-F 10 4/32/27/E02 15C 25 1983 
GCK SP A8D5085ZL-F 108/33/30/0215/984/LEZLB45 aDV+GCK’.11/7 
DHT W2X3/16S--BSF 082/31/31/3520630/97d+DHT’. 12/1 
TCC V0X1/4SF 115/32/31/5615625/987 
HOB E4Bm25tXI25 43/18/312ffi30/982 TCU N W - N  

ADM SP 2008 30M37810TRW-- 2614/964/T NE MOVG NE RW+ NE 

FIGURE 40. Aviation weather reporlr 

+NOSUM 03 1928 
E-rFTW 9/22 DFW ARPT CLSD 

E+TW 1016 DFW G P  17L-35R OTS 
E+FTU 10/9 9-27 CLSD 
E-FTW 11/26 F54 16-34 CLSD T I L  12/26 
E-CLL 11/20 ILS BC 16 OTS 

-NOSUM NEAR VEST 031928 
E-SPS 11/2 LAW IS1 1000 35 CLSD 
E-CDS 11 /11  RWY LOTS PPO 
4 A F  9 / 3  E02 16-34 CLSD 
N A F  12/3 LOC-OTS 19-2100 
E-LBB 11/22 THR 8 DSPLCD 550 
E-GCK 1117 LBL THR 21 DSPLCD 1280 
9 H T  1211 G U Y  NDB OTS 

FIGURE 41. NOTAM surnrnnrics. 
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APPENDIX G-Weather Dam 

FT031040 
DAL 031111 CI0@ 16146. 172 CIS63 I81BG30 SLGT CHC CI0@2TRlr'. 192 

C300 ISLES32 OCNL C10fIi2TRW CHC C5X1/21+RW+A 3335660. 062 CFP 
C20@ 33156 CHC Cl0@2TRW. 652 MVFR.. 

C304D 1818632 OCNL CIm2TRW CHC C5XI/2T+RW+A 3535660. 002 CFP 
C2W 33156 CHC CI0@2TRW. 052 MVFR.. 

ACT 031111 C10@7 14150 VRBL CW3F. 172 C18@ 17160 SLGT CHC CIW2TRW. 
192 C250 18160 CHC C6XtTRW+ 3338645. 012 CFP C2563 331SG CHC 

C 12@2TRW. 052 MVFR.. 
CLL 0 3 1 l l f  Cm3F lb12 OCNL C3X1/2F. 162 C12@ 16140. I82 C30@ 18140. 

LFK 931111C6@4F VRBL C3X1/2F. 162 C12@ 1514. 182 C254D 18140 OCNL 

GSW 0 3 l l l l  C10@ 16146. 172 C I S @  1818G36 SLGT CHC C10@2THW. 192 

212 350CI00Q 18143 OCNL C1@@2TRW+. 052 MVFR.. 

Cl0@lTRW+ 3225645. 052 PIVFR.. 

CHC CSXITRW+ 3338050. 052 MVFR.. 

CHC CSXITRW+ 3338650. 052 MVFR.. 

TYR 031111 C t B  1512 OCNL C4@2F. 162 C12@5F 1714. 182 C25@ 18140 

GO0 031111 C6@ 1110 OCNL C4@2F. 162 C12@>F 1714. I82 C2>@ 18143 

N L C  0 3 1 1 1 1  C200 1812622 CHC CIB@ITRW. 022 CFP C15@ 3613 CHC C7@2R-F. 
052 IFR.. 

ADM 0 3 l l l l  C20@ 1812623 CHC C I m I T R W .  002 CFP C1563 3614 CHC C7@2R-F. 
052 IFR.. 

FT NEAR WEST 031043 
SPS 0 3 l l l l  C15@ 17186. 152 C25@ l818G32 OCNL CI0@ITRW+ CHC C>X1/2 

T+RW+A 3435060. 192 CFP Cl8@ 34166 CHC CIm2TRW. 232 C25@ 35156 
CHC C15€+3RW-. 052 MVFR.. 

GAG 031111 C401D 1713023. 132 CFP C15@ 3615625 CHC C7@2R-F. 6 2  IFR.. 
MAF 031111 2500 3012. 182 1000256-0 3218638. 012 250-0 3315. 

052 VFR.. 
LBB 0 3 1 1 1 1  C400 3214 0 V 0  CHC RW-. I62 C300 3315630 CHC RW-. 
212 150C25@ 3618 CHC RW-. 032 C15@ 0213 CHC C1@33R-S-. 052 IFR.. 

AMA 0 3 1 1 1 1  C40@ 3415 CHC RW-. 162 C258 361%30 CHC RW-. 212 C15@ 
0118 OCNL C10@3R-S-. 032 Cl0@5S- 0318 OCNL C5X1/2S-F. 6 2  IFR.. 

DDC 0 3 1 1 1 1  CI0@ 3618628 CHC C5@2R- OR S-. 172 C50a 561502> BRF SW-. 
WZ C500 3615 W0. 

GCK 03I111 C L 2 @  3618028 CHC C5@2S-. 172 C500 3615625 BRF SW-. 

TCC 0 3 L l l l  C400. 122 CFP C30@6R- 3620. 132 I0TX2W5S-F 3620 VRBL 
C5XV2S.F. 192 IwDC250 3420 OCNL CI0XLSW-. 232 30(D 3415. a2 0. 

002 C508 3615 W0. 

052 VFR.. 
HOB 031111 C120@. 172 5001200 332ffi30. 022 0. 052 VFR.. 
I N K  0 3 L l l l  2500 3112. 182 250-0 3318630. lo12 2 5 0 9  5315. 4 2  VFR.. 

DAL FT AMD 1 031811 Id152 C12@5RW-F 1815620 CHC C5XI/2T+RW+A 
3335660. 202 CFP C20@ 33156 CHC Cl0@2ThW. 052 tYVFh.. 

GSW FT AND 1 031811 18152 C1255RW-F Id15620 CHC CjX1/2T+RW+A 
335G60. 202 CFP C20@ 3.3156 CHC ClW2THW. k35Z PlVFR.. 

F~GURE 42. Terminal forecasts. 
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APPENDIX (&-'&'rather Data 

FA031240 
GSW F A  031240 
132 MON-072 TUE 
6TLK 072 T U E ~ i S Z  TUE 

NMEX OKLA TEX AND CSTL WTRS 

HOTS AS1. UNLESS NOTED 

SYNS...CDFNT AT 132 NR A GAG-CDS-MOUTH OF PECOS L N  WL MOV EWD 
ABT 15 K T S  TO NR A FSM-TYR-PSX-MFE L N  BY 072. MOIST SLY FLO 
CONTG E OF FNT. 

SIGCLDS AND WX... 
NRN NMEX. 

70 AND ELSW C I G S  L C L Y  BLO I THSD F T  VSBY BLO 3 M I S  I N  SNW 

ERN PTN AFT 00Z. OTLK...VFR. 

SRN H L F  NMEX AND TEX W OF PECOS R V R .  
CLR TO I00 SCT VRBL EKN. OTLK.. .VFR. 

OKLA TEX W OF COFNT EXCP TEX W OF PECOS R V R .  
CLDS 30-50 BKN TO OVC NWRN TEX BCf f i  OCNLY 10 OVC NRN OKLA. 
C IGS LWRG I N  SCT RAIN-SHWRS WITH R A I N  C f f i  TO SNW T H I S  AFTN AND 
ERY TNGT. PTNS OVR SRN TEX SCT CLDS 50 OR HIR.  OTLK...VFR 
SRN PTNS. MVFR TO OCNL I F R  NRN TEX AND OVR OKLA. 

OKLA TEX E OF CDFNT. 
WDSPRD CLDS 10 TO 20 OVC WITH CIGS FQTLY BLO 10 VSBY OCNLY 
EL0 3 M I S  FOG CNTRL AND ERN TEX AND ERN OKLA T I L  182. SCT 
SHWRS AND A FEW TSTMS ALG CSTL PLNS AND ALG AND ABT 150 M I S  
E OF CDFNT WL SPRD OVR ALL OF AREA BY 18Z WITH TSTM ACTWTY 
8cMG MORE I N T N S  DURG AFTN. PSBLY SVR TSTMS NRN TEX AND OKLA 

300 AFT 182. OTLK...IFR. 

70-120 BKN TO OVC WITH SCT SNW SHWRS. MTNS FQTLY OBSCD ABV 

SHWRS AND FOG. TOPS SHWRS 200. CLRG WRN PTN ARND 182 AND 

T H I S  I IFTN AND TNGT. TOPS BLOPS 200-250 ELDG RPDLY TO ABV 

CSTL WTRS. 
SCT CLDS 28-38 WITH SCTD SHWRS AND TSTMS. TSTM TOPS 250-300 
INCRG TO ABV 350 AFT 182. OTLK...MOSTLY MVFR. 

ICG...LGT TO L C L Y  MDT MXD I C G I C I P  A B V  FRZ LVL. FRZ L V L  SFC 
NRN NMEX SLPG 140 SRN TEX. 

FICV~E 43. Ares forecasts. 
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APPENDIX G- V'enthrr Data 

FDUS3 KWBC 301945 
DATA BASED ON 3012002 

VALID 0112002 FOR USE 0900-15002. TEMPS NEG A B V  24000 
FT 3000 6000 9000 12000 18000 24000 30000 34000 39008 

ABI 2016+12 2019+09 2017+04 2016-11 2117-23 222038 232247 242656 
ABQ 2014+12 2224+03 2236-12 2241-24 234340 234550 236258 
ALS 2325+03 2244- 12 2249-24 225340 225650 237359 
AMA 24 I4 2422+ll 2324+05 2126-11 2228-24 222839 222948 233957 
ATL 3013 30l8+11 3020+07 2920+01 2923-13 3027-25 313441 3$13750 304059 
BHM 3009 2914+13 2814+08 2714+02 2814-12 3018-25 312540 312849 293059 aD I512 1816+03 2239+01 2248-04 2260-17 2273-29 238843 239752 730261 
BNA 2710 2820+11 2826+06 2831+00 2835-14 2938-26 304441 304S50 294259 
801 IME++Bl 2127-k?5 2346-11 2165-25 2173-35 218147 219154 219359 
WO 1416 1517+11 1514+06 I5l0+0l 9900-10 2305-22 251237 271946'293557 
CRP 1519 16l9+ll 1615+06 1611+02 9900-10 2308-22 251538 272047 293357 
DAL 1817 2218+12 2116+08 El14+02 1911-11 2211-23 241439 251648 241757 
DEN 2420+11 2539+02 2344- 13 2350-25 23>841 236451 237959 
DRT 1517 1519+11 1619+09 l7l6+04 1913-10 2215-22 241938 252347 273456 
DSM 1225 l619+05 2116+03 2519-01 2839-13 2852-25 296741 297650 298560 
ELP I906 2010+10 2017+04 2121-10 2223-23 232439 242649 244457 
GCK 2518+12 2523+11 2424+05 2328- I I  2332-24 233640 243950 254857 

2010+07 2234-01 2262-15 2270-26 227842 228551 720061 
2518+10 2422+11 2424+04 2428-11 2434-24 244340 254850 265558 

WT 
HLC ___. - _ _  - _ _~ ~.~ 

HOU 1615 1712+10 1710+06 l507+02 9900-11 2505-23 271238 271647 282157 
ICT 2420 2427+12 2429+11 2427+04 2422-11 2526-24 253240 263649 264058 
IND 0412 3012+04 2823+01 2833-04 2951-16 2960-27 307142 307650 307658 
I N  K 19l0+I0 2015+11 2017+05 2020-10 2120-23 222038 232348 253956 
JAN 2406 2206+13 2106+07 l905+02 9900-12 3007-24 321639 301948 272760 

$K 3231 3244-10 3151-12 3059-15 5082-23 7902-33 791846 791651 790054 
J)I 0828 0405+04 2914+00 2829-04 2851-1.6 2960-27 297342 308150 309059 
LIT 2323 2424+13 2420+08 2417+03 25 13-1 1 28 16-24 302339 292649 282859 
LOU 3207 2918+06 2826+02 2835-03 2948-15 2955-27 ,306342 306750 306558 
LRD I419 1521+11 1618+07 1614+02 1987-10 2210-22 241757 262246 293556 
PIEM 2517 2620+13 2620+08 2619+02 2720-12 2923-24 302940 303149 2832S9 ~ ~~~~ ~ ~ .~ ~~ ~ . . 
MIA 8707 0912+10 0810+06 0609+02 3608-10 3116-22 303137 303946 294857 
MKC I918 2224+10 2426+08 2526+02 2730-1 I 2838-24 284840 285249 285659 
MOB 9989 1305+12 1305+07 1306+02 9900-12 3207-24 31 I739 302248 273359 
MSY 1208 1310+11 121W06 1209+01 9900-12 3285-23 311538 292147 273158 

~~ . ~ .  ~~~ ~ .- 
OKC 2218 2425+13 2426+10 2324+04 2119-11 2219-24 242039 242248 242458 
PRC 2231+04 2241-02 2249- 14 2259-26 237142 237751 228061 
SAT 1520 1621+12 1618+07 1714+02 1908-10 2211-22 241738 262147 282856 
SAT 1520 l621+12 1618+07 1714+02 1908-10 2211-22 241738 262147 282856 
SOF 2226 2430+12 25W+08 2526+03 2625-11 2830-24 293840 294149 294259 
SHV 2115 2214+12 2111+07 1909+02 1806-11 2605-23 291239 281548 262059 
SLC I8 I5 1919+02 2246-07 2271-19 2282-30 229344 720253 710961 
STL 1412 2211+10 2520+06 2730+00 2845-13 2951-25 305941 306149 305959 
TLH 0305 9900+l2 9900+07 9900+02 9900-12 3211-24 312139 302848 294059 
TUS 2008+15 2017+07 2 l25+0l 223342 2238-24 234540 234850 225760 

Ficun~  44. Wind9 aloft forecnsl.. 



APPENDIX G W e a t h e r  Dora 

MKG UA 1353 DURGD 3 5  NE MKC HEAVY TO MDT TURBC 100-40. LEAR 
TOPS OF EVERYTHING 170. BE100 

MAF UA I 4 0 0  32N MAF MDT TURBC OCNL GRATER THAN MDT 110 8727 

MLC UA 1700 VCNTY EUFAULA C I G S  10-18AGL CRB ICG C150 

F I W  UA 1705 
6NW GSW LOT-MDT TURBC 2 0  C500 

DAL UA 2024 20E GSW SVR TURBC 330-370 8 7 2 7  

TuL UA 2033 24 SW TUL AND W AND SW R - -  8-12@ AGL 

DAL UUA 2058 TYR MDT TURBC A ALT NISG 6727 

TYR UA 2107 10 S TYR MDT-SVR TURBC HAIL  9 0  CV60 

Ftcunr. 45. Pilot reports. 

NNNNZCZC 
B U S 1  KGSW 031645 
OKLA OKC UA 

TEX AMA UA 1615 OVR AMA $140 HIR NW 
OKC 1615 35W OKC LOT-MDT TURBC SVR WAVE EFFECT 3 7 0  G I 5 9  

AMA UA 1621 DURGC NW BND LOT TURBC 240-260 $260 C500 
BGS PIREP 4 0  W FST 1600 2800VdD WND 2465 LOT-MDT CAT 3 3 0  OVR ELP 
BSM PIREP n0SY BSM 1622 15960 CLR ABV CAT NONE 070 RF4 
FTW UA 
FTW UUA 1615 8s FTW SVR TURBC 5 0  PA31 
FWH PIREP 10s  FWH 1620 SVR TURB 050 NAVAHO 
GLS UA 1624 DURGC NW BND TOPS GLS-HOU 140 ISOLD BLDPS 180-200 
PSX UA 1606 AAP-PSX 12-159 SCTD RW- 
REE PIREP 2sw GTH 1 6 i 8  io IB BLO 1 0 0 ~ 1 5 0  LGT-OCNL MDT TURBC 

NEG I C G  100 02 
NaEX ABQ UA -. . - - -. . 

ABQ UUA 1627 100 W ABQ LGT TO MDT TURBC FL230-260 DC9. 
40E ABQ LGT TO MDT TURBC FL170-200 DC9 
CVS PIREP 50W CVS 1615 $220 F-111 
CVS PIREP OVR CVS 1605 52tBI I0  F - I l l  

FICURE 40. Pilot report summaries. 
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WMS CNCL 
APPENDIX G W r u t h e r  Data 

zczc 
0 KC 
NOT I N  SYS 

170 TWEB 30lU8 GSW-SHV. SCT-BKN CLDS ABV 10 THSD WITH FEW 
PATCHES OF FOG LCLY LWRG VSBY BLO 3 MI T I L  LATE MRNG. CONDS 

CHC OF TSTMS I N  SHV AREA AFTN. 
WL LWR DURG AFTN TO ARND 2-3 THSD SCT-BKN AND WL BCV ovc AFDK. 

FtCUnE 47. TWEB route fortcasts 

MKC AC 0 5 1 5 0 0  
MKC AC 031500 
V A L I D  031500-0412002 

SVR TSIMS...A FEW EXPCD T H I S  AFTN AND E V E  S CNTRL AND ERN 
OKLA WRN ARK CNTRL AND ERN T E X  AND WRN LA.  

GEN TSlMS...RT OF A L N  60E DRT BWD CDS GAG CNU COI C 6 M  PNS. ALSO 
TO T H E  R T  OF L N  OMK L K V  SFD. 
OSTB Y 
RL 1516 

FicvnE 48. Severe weather outlook. 

GSW WA 031950 
03 1950-040200 

AIRMET ECHO 5. F L T  PRCTN. CNTRL AND ERN O K L A  AND NERN T E X  
GENLY E OF E N D - L F K  L N  C I G S  F Q T L Y  B L O  1 THSD F T  VSBYS F Q T L Y  
L O  3 M I .  CONDS I P V G  T E X  P T N  BY 0 0 Z  B U T  C O N K  O K L A  P T N  P A S T  
022. 

FIGURE 49. AIRMET. 

GSW WS 031425 
03 1425-031900 

SIGMET FOXTROT 1. F L T  PRCTN. WRN OKLA WRN T E X  SCTD EMBDD TSTMS. 
ALG AND ABT 100 M I  W O F  E N I D  BROWNWOOD L N  SCTD EMBDD TSTXS. CB 
TOPS TO 300. TSTMS MOVG EWD 20 K T  AND CONTG P A S T  1 9 Z  

FicunE 50. SIGMET. 
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APPENDIX C W e o t h e r  Dam 
MKC .WW 032108 
MKC 032 108 

BULLET IN 

TORNADO WATCH NUMBER 560 
'ISSUED 3.08 PM CST DEC 3 1973 

A....THE NATIONAL WEATHER SERVICE HAS ISSUED A T O R N A D O  WATCH FOR... 

PORTIONS OF EASTERN TEXAS 

THE THREAT OF TORNADOES A N D  SEVERE THUNDERSTORMS WITH L A R G E  HAIL 
AND DAMAGING WINDS WILL EXIST IN THESE AREAS FROM CURRENT UNTIL 
7.00 PM CST THIS MONDAY AFTERNOON AN0 EVENING. 

THE GREATEST THREAT OF TORNADOES A N D  SEVERE THUNDERSTORPIS IS  IN 
AN AREA 70 MILES....60 NAUTICAL EAST A N D  WEST OF A LINE FROa 4 5  

I 

MILES....40 NAUTICAL....NORTH OF TYLER TEXAS TO 25 MILES.s.20 
NAUTICAL...EAST OF COLLEGE STATION TEXAS. 

PERSONS IN OR CLOSE T O  THE T O R N A D O  WATCH AREA ARE ADVISED TO BE 
ON THE WATCH FOR LOCAL WEATHER DEVELOPINENIS A N D  FOR LATER 
STATEMENTS AND WARNINGS. 

C...TORNADOES AND A FEW SVR TSTMS WITH H A I L  SFC AND ALF TO 2 IN. 

EXTRM T I R E C  AND SFC WND GUSTS T O  70K. A FEW CBS W I T H  MAX TOPS TO 550. 

M E A N  WIND VECTOR 21045 

FIGURE 51. Severe westher foreearl. 

SDUS K N K A  831957 
MA 1932 AREASR-S/NC 334/120 &?/I65 2231100 2841122 ELEMENTS 2232 
RT 220 AT 347/72 S WRN HLF AND MSTLY R -  UN HLF 

112 12111 12111 10000 000 0 

OKC 1933 LN10 TRU++/NC 348/100 332150 185180 I0W 2625 CELLS 2035 
MT 320 AT 337/40 
AREA4 TRW+/NC 290/125 120/130 200W CELLS 2035 MT 300 A T  119/53 

1440 0641 k1441S 014421 +22 

HDO 19-& 43  3TRC+/NC 45/210 105/130 66/70 CELLS 2130 M I  280 
AT 611120 MSTLY TRY ' 
ARE& 3R-/NEW 335/95 D55 M I  200 UNIFORM ._ . 

01100 00000 00004 08002 00000 

FIGURE 52. Rndar summaries. 
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FIGURE 53. Surface weather map. 
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FIGURE 54. Weather depiction map. 



FIGURE 55. Radar summary chart 





FIGURE 57. Thirty-rix ond 48 hour prognostic charts. 
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APPENDIX H-Density Altitude C l m t  

Set Altimeter to 29.92 In. Hg. 
When Reading Pressure Altitude 

~- 
OF 0 10 20 30 40 SO 60 70 80 90 100 110 

OUTSIDE AIR TEMPERATURE 

- ~ 

Altitude 
Setting 
in Hg. 

28.0 
28.1 
28.2 
28.3 
28.4 
28.5 
28.6 
28.7 
28.8 
28.9 
29.0 
29.1 
29.2 
29.3 
29.4 
29.5 
29.6 
29.7 

29.9 
29.92 
30.0 
30.1 
30.2 
30.3 
30.4 
30.5 
30.6 
30.7 
30.8 
30.9 
31 .O 

29.8 

Altitude 
Correct ion 

1,825 
1,725 
1,630 
1,535 
1,435 
1,340 
1,245 
1,150 
1,050 

955 
865 
770 
675 
580 
485 
390 
300 
205 
110 
20 
0 

-7 5 
-165 
-225 
-350 
-440 
-530 
-620 
-71 0 
-805 
-895 
-965 

FIGURE 60. Density olti~ude. 
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APPENDIX I-Airman’s Information Manual Exccrpl~ 

The Airman’s Information Manual has been designed primarily &s a pilot’s operational and in- 
formation manual for use in the Nationnl Airspace System of the United States (unless otherwise 
indicited) ., I t  is divided into four basic parts, each of which may be purchased separately. Fre- 
quenc o issuance, area of coverage, annual subscription costs and highhghts of the contents of each 
part ollow. 

Part 1-Basic Flight Manual and ATC Procedures 
Issued: Quarterly (Feb., May, Aug., Nov). Coverage; Entire US. unless otherwise indicated. 
This art  contains the basic fundamentals required to fly in the US. National Airspace S stem. 

Facts of interest to pilots; ATC information affecting rules, re tlations and procedures; a Glossary 

and Emergency Procedures. 
Annua2 Subswiption: $7.00 for U.S., Canada and Mexico, plus $1.75 for other fomign mailing. 

Issued: Semiannually (Mar. and Se t.). Coverage: Conterminous U.S., Puerto Rico and Vir- 

&3c Chart Supplement, respectively-See Special Notice Section, Part  3 for nvailability.) 
Part 2 contains a Directory of all airports, seaplane bases, and heliports available for civil use. 

It includes all their services, ezcept communications, in codified form. (Those airports with com- 
munications are also listed in Par t  3.) A list of new and permanently closed airports which updates 
Part 2 is contained in Part  3. Also included in Par t  2 are US.  Entry and Departure Procedures? 
including Airports of Entry and Landing Rights Airports; and a listing of Flight Service Station 
and National Weather Service Telephone Numbers. 

Annual Subsoription: $7.00 for US., Canada and Mexico, plus $1.75 for other foreign mailing. 

Issued: Part  3, every 56 days and Part  3A, eyery 14 days (between issues of Part  3). Coverage: 
Part 3, Conterminous U.S., Puerto Rico and Vir n Islands (Note : Similar information for Alaska 
and Hawaii appears in Alaska Supplement angPacific Chart Supplement, respective1 (For sale 
by National Ocean Surrey, Distribution Division, C44, Riverdnle, 31d. 20840). Part 3 2 7 0 ~ e m p  is 
the same as Part  3 exce t that Notice-to-Airmen data for Puorto Rico and Virgin Islands appears in 

Part 3 contains an Airport-Fncilitv Director,y of all mnjor nirDorts with control towers and/or 
instrument landing systems; a tabulation of Air Navigation Radio Aids; Special, General, A m  
Notices; Notices to Airmen and FDC NOTAMS; a tabulation of New and Permanently Closed 
Aimorts (which uodates Par t  2). and sumlemental data to Part  4. 

j 
I 

Among ot R er data it also contains adverse factors affecting Safety of Flight; Health and A T edlcnl 

of Aeronautical terms; Air Defense Identification Zones (AD1 F ) ; Designated Mountainous Areas; 

‘n Islands (Note: similar information P or Alaska and Hawaii appears in Alaska Supplement and 

Part 2-Airport Directory 
. 

Parts 3 and 3A-Operational Data and Notices to Airmen 

the International NOT d: MS publication). 

_. 
*Part 8A contains currant N o k ~ s  to Airmen considered essential to the safety of flight, and FDC 

NOTAMS as well as suDDlementnl data to Parts 3 and 4. 
Annud Subscrzptim: $22.00 for U.S., Canada and Mexico, plus $5.60 for other foreign mailing. 

Part 4-Graphic Notices and Supplemental Data 
Iesued: Quarterly (Jan., April, July, Oct.). Cowera e: Conterminous U.S., Puerto Rico nnd Vir- 

‘n Islands (Note: similar information for Alnstn aniHawnii  aopenrs in Alaska Supplement and 
gacific Chart Supplement, respectively-(For sale by National Ocean Survey, Distribution Divi- 
sion, C44, Riverdale, Md. 20840). 

Part 4 contains a list of abbreviations used in the AIM; a tabulation of Parachute Jnmp Areas; 
locations of VOR Receiver Check Points (both Ground and Airliorne) : Restrictions to Enronte Nav- 
igation Aids; Preferred Routes; Area Navi tionRoutes; Special Notice-Area Graphics; Terminal 
Area Graphics: Olive Branch Routes and otl% data not requiring frequent change. 

Annual Subscription: $9.50 for US., Canada and Mexico, plus $2.50 for other foreign mailing. 
Where to Purchase AIM 

The four basic parts described above are available from the superintendent of Docnments, Gov- 
ernment Printing Office, Washington, D.C. 20402. Orders Phould be accompanied by check or money 
order made payable to the Superintendent of Documents. 

Errors, Omissions, or Changes 
Errors, omissions, or suggested changes should be forwarded to the Federal Aviation Admin- 

istrntion, Flight Services Division, AAT-430, Washington, D.C. 20591. 
For sale by the Superintendent of Documents, U.S. Government Printing Ofllce, Washington, D.C. 20402 

FIGURE 61. General information. 
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APPENDIX !-Airman's Information Manual Excorpt. 

hoe io tcd  
IFR Airpon Locotion Flight SOrViCe Slotion 

I INM born Cily) \ 

No. of 

Loml Phon. 
Lomllon 
Idantiler 

Dim1 Line 

Longail Runwol 
Surloa ond length 

NOTAM S e n i n  
Provided \ Cly NtME 

6 AIRPO T NAME (AIM) IFR 3NE AOE FSS>NAM; (LC 481-5867) lDtl sn,cinp 
Aiiporl 

Elemlion \ !  I I 
l U 3 1  H55/8-26(3) (S-lW, 0-200.DT-400) BL6.8,10,11 SS 

UNICOM U-2 VASI: Rwy 8 REIL: Rwy 26 R W  Rw)nj 18/15 RVR: Rwy 36 \ - 
R u m y  Ramrks: Fee. No turns unlil reaching 

T o m  Volw Call 118.1 122.51) 278T 

Runway End excp on prior request. 
Identifier tights 

Pre.Toxi CIaomnco-- 
Pmndun Avail. * Clrnc Dd 127.7 Viiibilily Volua 

-ATIS ARR 112.7 DEP 124.2 
APPROACH CONTROL SECTORS 

'M8'426' I 
Slags Ow Con I Clc 126.2 App Con 25 mi OUI on 125.6 [*...-:x1z;..t. J 

'117'-307' 119.5 l"*lWrnO"I VFR Adrlw Ctc App Con 
tonding S p l m  

\ l l S  109.9 I-MGM R Y 2 I  BC unusable LOM 326/PH 

(H) BVORTAC 115.6/PHP/122.1R IZ.4T 256' 5.3 NM to Rd. 

NDB K S A B  3267/PH 264' 1.5 NM to Rd. 

VHF/DF Clc twr/FSS 

Ramarb: W7'-307' '308"-126" LOM is H-SAB. VOT: 108.2. 

ALL EEAIINGSlRADIALS ARE MAONETIC. 

LRCO or RCO 
--< Rodio Aids 

Tmnreribed Weother/ 
Bmadcorh ITWEB1 

-VOR Terl Signal 

Frcunz 63. Airport/facility directory sample. 
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APPENDIX I-Airman's Information Mnnunl Excerpts 

NEW JERSEY-Continued 
ATLANTIC CITY NAFEC-IConUnusdI 

Radar S W V ~ O I :  
Al lml l r  Clly App Con 124.6 108.67 
A l l m l k  Ctly Dap Con 119.55 
Slag. II Ctc opch cII within 2ONM 

lLS 109.9 I-PMN R y  4 
Atlanllr Clty 111 VORIAC 108.6 ACY on Rd 

--. ~~~ 

VHFIDF Clc App Con 
FSS: TfTfRBORO BERGEN NDB MHW 24II8UQ 

CHATHAM NDE MHW 254ICAT FSS: TETERBORO 
COLTS NECK 111 VORTAC iis.qcoi FSS: TfTE&ORO 

FSS: MllLVlLlE COYLE IHI BVORTAC IIJ.4ICYN/I22.IR 

LAKEHURST NDB HW 396/N€l- FSS: PHI LADf GH I A 

__ 
. - -~ ~ _. 

~ __ 
_ _ ~  

__ _ ~ 

~ 

FSS: PHILADELPHIA -~ ~~ 

ZGUlRE -IT1 ~~VOR-llO.6lWRl 
MlLLVlLLE FSS 121.5 122.lR 121.2 122.7 123.6 .___ - - 
MlLLVlllE Ill BVORTAC IIS.?/MIV FSS, MILLVILLE - .~ 
8 MORRISTOWN MUNl lMMUl IFR 3f FSS: TfTERBORO ILC JE8-21961 

187 H6015-23121 15-301 8LS.6.11 55 F12.18.30 U2 RElL: Rnwy 5 
Remerks: Allsndcd 07W2300 Id lime Mon-Ffi, 0800-2200 Sol, 

Sun and holidoyi. Fee. Turbojet opcrni prohibled mwy 12; 
tvrboiet l k d  prohib led my 30. No touch 6 go lndg or 
intemction 11.1 pcrminrd rwy 30. Arpt clrd to jel acll 2IW 
0700 IcI Mon.Sol. 2100-13W Sot, Sun ond 150&0700 IcI on Sun 
and Mon 1k1 limo. 

Morrlilown Tower 118.1 Gnd Con 121.7 
Rodor Sewker: 

GWT of Nf 2030' 01 rwy 5-23 is 0-80. 

Newark App Con 126.7 1090-269'1 127.6 1270-089'I 
Nwmrk 0.p Con 119.2 127.6 

115 110.3 I-MMU R y  23 LOM: 212IMM 
R m o r k r :  Twr operi 0630-2230. No voice on 11s. LOC ~ n -  

vroble bslow 500' MSL ond below 2SW' beyond I7NM; EC 
unuroble below 2003' MSL beyond ISNM. end lLS unmonitorod 

. -. ~ -~ 230C-0700 Id. -~ 
S NEWARK IN71 IEWRI IFR 35 LRA FSS: rmwouo1DL) 

18 H98/4R-22L(31 10-350. DT-6501 8L6.7A,8.10.11.I4,I5 I 5  Fl2.18, 
34 REIL: Rw 22R. 29 VASI: Rw 22R. 29 RVI: Rw 41. 4s. 
221 
Rsmmrks: Coded tranrpondor required lor IFR. R y  4R Ihmhold 

d.splorod 1200'. R y  221 threshold displace 1600'. R y  4L- 
22R grooved lull length. Rwy mtrlinc lglr moy opor reduced 
intens'ty; increased upon rdquc't. VASl iy 22R TCH 64' RRP 
1212'. Jet ocfl prior opvl 

Nework Tower 118.3 Gnd C m  121.8 

ATIS: IArr1 l I 5 . A  IDopl 110.07 
Rod=, Servlres: 

App Con 127.6 1270489DI 126.7 I05S269') 125.5 125.85 127.3 
128.55 

0-m Can 119~7 

VASl rvy 29 TCH 6Sf, RRP 1272'. 
only. 

t Clrnr Del 118.85 

-_I - - .. . . . .. 
TCA Gmup 1 : See NOS TCA chort 

ILS 108.7 I-EWR Rwy 41 BC unuroble LOM: 24IIEW 
108.7 I-LSQ R y  221 LOM: 241lEUQ 
108.7 I-ELA R y  4R LOM: 2041EZ 

Newark NDE H-SAE 379.1fWR 058' LONM lo (Id. 
VHFIDF Clc lwr. 
bmorki: Rwy 221 LOM rwy 221 i s  Bogen NOB. VOTi 110.0. 

FSS: NfWYORK PALISADES PARK NDB MHW 233lPAD 
PATERSON N D B X W  347lPNJ FSS: TETERBORO 

FSS: MlLlVlLLE RAINBOW NDE SEH M31RN8 
ROEEINSVILLE IHI BVORTAC 113.8/RBV/l22.lR FSS: N. PHILADELPHIA 

FSS: MlLLVlLlf SEA ISLE IHl BVORTAC ll4.8ISIfll22.lR 
SOLEERG 111 B v O j K C  112.9/SBJ/122.lR FSS: TETERBORO 

. _ _  .__ 
- 

.- .~ .- 

__ 
SPARTA (HI BVORTAC 115.7/5*1: RS: TETERBORO 

NEW JERSEY-Continued 
.- - -. 

STILLWATER .nl 0VORTAC IO9.6/STW/I22.IR FSS: TEIfRBORO 

IETERBORO FSS 121.5 122.0 122.2 122.7 

8 TETERBORO lTEEl IF11 ISW LRA FSS: TETfRBORO on Fld 

Remtlrks: Fee. P . l h  NE. R y  1 thrsrhold dirploced 770'. 
Jch follow published noiie obalsmant procedures oroilobls on 
req. All ocll avmd hoipitol 1.7 mi N 01 wy 1-19, Clrd lo 
molorlm oclt and vnclld o d t  octivity ercopl by prier permir. 
tion. Touch and go lndg prohibited Mon.Fri 0900-2100 Id 
ond Sol 1200-1900 IcI. helicopters excluded. 

Tohtboro Tower 119.5 Gnd Con 121.9 
Radar S.wlr.r: 

~~~ ~ ~ .. 

~. ~ ~ ~ -~ ~ ~ 

9 n 7 o i i - 1 ~ 1 ~ 1  IS-so. 0-801 8~6.12 55 FIZ.IS.Y 0 x 1  u-2 

Nswork App Con 126.7 127.6 127.3 128.55 
N.work Dep Con 119.2 127.6 

lLS 108.9 I-TEE R y  6 BC unvrobla LOM: 2I9/TE 

TRENTON 
8 MERCER COUNTY lRNl IFR SNW FSS: PHILADELPHIA 

ILC. BB2-15WI 
213 n~)/t-24[31 is-32. 0-561 ~ ~ s . 6 . i i . i ~  s5 F I Z I ~ . J O  uz 
RElLr Rw 6 
Remarks: Foe. P4no r y  6. 920' dirplocsd threshold r y  6. 
Trenlon Tower 120.7 Gnd Cos 121.9 
h d o r  S.NIC.S: 

Philadolphb App Con 120.15 I270-089'1 123.8 109.3T 
Phlladalphlo Dep Con 119.0 128.55 (09&269'I 

ILS 111.3 I-TlN R y  6 EC vnurable LOM: 2491TT 
~ - - ~  
WHIIMAN NDB MHW 12lIPDP FSS: PWLADSLPHIA 

FSS: MIlLVILLf WOODSIOWN Ill BVORIAC 112.81000 
.- - - . . . . - . . . . . . . . . - .- __ . .- . -. 

- . . . - . -. . . . . . . . -. - - 

NEW MEXICO 

ALBUCIUEROUE FSS 121.5 1Z.lR 122.2 In.3 

I AUUCIUERCIUE INTL IAEOI IFR 3SE LRA 

~ -~ 
- ~ . _ ~ ~ ~ 

FSS: ALBUQUERQUE on Fld 
5352 HIYIB-26141 IS-100. 0-200. DT-3501 EL5.6.8.10 55 
Fl2.18.34.40 Oxl.2.3.4 U-2 VASI: Rwy 8 RVR: Rwy 3s 
Pemerkc Rnwy 8 threshold diiplocod 599'. Tkolt m y  3 pro- 

h biled except lor cmgcy condilionr on fld. Tkeb m y  35 
limited to conienfion od l  no larger lhon DC-3; others moy re. 
quest r y  3s tkofs lrom ABQ Twr. J.bm ond &gee, w-p &26 
ond 17-35, Arreshng cablei vwy 35 1500' Imm Inrcihold, ny 
17 1007' from thrcihold, wq 26 1053' Iron Ihrcdold, rwy 8 
200' from dlsplocsd threshold. VASl rw.8 ICH SO', RRP 1150'. 

Albuquerque Towet 118.3 lY2.5R 119.2 Ond Can 121.9 
Clrnt 0.1 119.2 

ATIS: 110.3 
Rodor Services: 

Albvqvsrqua App Con 124.4 Ion or North V-121 121.1 ISoulh 

Albuquerque Dep b n  124.4 (on or Nonh V-121 111.1 ISovth 
V-121 122.SR 134.1 113.27 

V-12) 121.511 
lRSA Soc graphic in AIM Port 4 

ILS 110.7 I-ABQ R y  35 LOM: 2AIAB 
Albwqwerqw IHIBVORTAC 113.2/AEQ 077' 9.6 NM lo M. 
Albuquerque NDB SAEH 230.IABQ 355' 2.6NM 10 Rd. 
Remark* VOT unrslioblo 011 D ~ C D I  01 orpt sicepl wnvp ornos 

ANTON CHIC0 111 EVORTAC IIO.O/ACH/l22.lR FSS: US VfGAS 

ARTESIA NDB MHW 414/ATS FSS: CARLSBAD 

for rwy 8. VOT: 111.0. 

FIGURE 64. Airport/facility directory 
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APPENDIX I-Airman’s Inlormotion Manual Excerpts 

NOTICES TO AIRMEN 

This parc is issued every 14 days, It contains appropriate notices from the daily NOTAM Sum- 

mary, and other items considered esrentlal to flight safety. 

TUSKEQEGMOTON FIELD ARPT: Conor In promsa. . . - .- . . . . 
Arpt rlsd 111 aprr ls  l l n y  1074. (:%-is1 

ALASKA 
SPECIAL NOTICE: Pllots flylng nlrcraft eqnlpped with 

SCR-7l8 nltlmeters wlll assure that the nltlmeter Is 
turned OK wlthln 200 NM of Clear, Alnskn and Thule. 
Qreenlnnd. 
k r  romplale Infommllon on Almrko ronrull Iho A b r b  

Supplem.nl. 

ARIZONA 
BISBEE NUN1 ARPT: Rwy lgta 2-20 bop. 
GRAND CANYON NATIONAL PARK ARPT: ATCT 

deactlvnted untll nprxly 1 June 54. 
QRAND C m O N  NATIONAL PARK: All pilots are  

requested to avold flying below the cnnyon rlni and 
to malntnln a distance 1900’ nhove and horizontnlly 
from nll scenic overlooks. pnrks, trnile and Qrand 
Canyon Village. 

(8-79) 

PRESCOTT MUNl ARPT: Olmtm 30’ AGL lctd ‘k NJI 
SSW of TDZ m y  3 unlgtd. First 1450‘ r(vy 11 CIsd. 

ARKANSAS 
EL DORADO. QOODWIN FLD: Threshold rwy 22 dls- 

FORDYCE MUNI ARPT: R a y  04 t h r  dsPlCd loo’. 
placed 413’. (8-73) 

( R a I  .- .-, 
#HOPE, nlUNI ARPT: For fuel nt lint cnll 501-777- -_ oooo. 

CALIFORNIA 
SPECIAL NOTICE: Do not mlstnke dlrt strip on large 

Island, Lnke Rerryessa. lctd lnt 58-34 Long 122-13 for 
nlrport. Strip Is  unauthorlzed nnd unsafe. 

AN0 NUEVO ISLAND: Avoid low flying in the vicinity 
nod over island. Blologlcnl resenrch of wild llfe In 
progress. 

RIG Ill3AIl CITY A l l W :  Arpt 11c.n la hop.  (r2-73) 
IIISMOI’ 1tDO: von ident “ B I H  OTS. (11-n) 
BLYTIIE ARFT: Intensive alrllne jet acft trnlnlng In 

progress 24 hrs dally. Inbound nclt report 20 mlles 
out on 123.6 M d  guard 123.6 lor nrpt ndvlsory service, 
UI.”. Use other freqs for other pimposes. Unlcom la 
not for nrpt advlsory use. 

.I(.IIISO AItPT: Right Vrnmc rwya 3 and 8. 

CtllXO AItPT: Constr on nrpt ti1 nprxly J a n  1074. 
*( ‘ i I ISO:  Control zone h r j  cont. 

rlll~:SSO AIR TEIIUISAL: UnlCtd 230’ AGL crnne 
1ml .i S W  of nrpt tll nprx Jnii 1075. 

I>IIWi~IhI,  RDO: VOR shutdo\vn OsMtl7W .Inn 7- 
.Inn I t ,  1074. 

lIAIIYS\’II.I.IS-YUHA W. AItI’T: AT(:T freq chiiiigr 
, l ~ I : i y c ~ l  ti1 nln’xly Fell i4. 

LOS APIGELES INTL ARPT: ILS/OM “I-LAX” serv- 
Ing rvy  23L shutdown. (1-74) 

~ I 0 l I l ~ : S T O  CITY-COUSTY ARPT: Ilwy lOll-%I. clad 
to tieft over 1?..500 Ihs GWT. Turliojeta requested to 
dI:continue operntions ?4o(M.500 Irl nnd park S slde 
of nrpt. (12-i31 

*( ) h I ~ l , ; \ S ~ - U ~ I 1 O P O L I T A S  0 A I< 1, A S  D ISTI. 
AIWT: ATIS freq io8:i e h n ~ ~ g t ~ i  to 128.5. 

*OSTAltIO l S T L  AIt1.T: Tower freq 12.5.0 chnngeil 

~. -. ~~~~ ~~~ 

~~~ ~~~ 

~~ ~ .- __ __ 
(1-i4) 

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

_ _  

~ ~ 

11, 121~,li. 

REDDING. SKY RANCH ARPT: 4’ drop oft SE end 
ray 12-30 not mnrkea or Igtd. (1&i3) 

SAISSAS AIUNI ARPT: Const on fld. Rwy 15-31 clsd 
ti1 nprxly Feh 74. Check NOTAMS for current info. 
(0-53) 

SAN CLEMENTE FLIQHT RESTRICTION: FAR S e e  
tlon 01.99 prohlblts ncft operns below 4000’ MSL 
wlthln n one mlle rndlus of the Snn Mnteo POlnt Lornn 
Statlon/Oceanside VORTAC 300 rndinl 125 NM. 

SA1,INAS MUNI ARPT: ILS ldent “I-SNS shutdown 
t i1  nprxly 1 Mar i4. (11-73) 

FIGURE 65. Airman’s Information Manual-Part 3A. 
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NEW IERSEY - CONTINUED 
RlQ8iFliLQ PAR#. LAMBROS AD1 S 4 0 3 1 4 5 "  

1471 '45"  
nwmam 53 112. 15 
RIYUU. ARVT AllENOiO OMCT NIGHTS 8V PRIOR RE0 

NEW MEXICO 

HELIPORT DIRECTORY 1 OKLAHOMA 

NEW YORK 

EUIFALO. PRIOR AVUTION St 4I56'49' J8V4 '05"  
690HJ5XJ5 EL4 $4 112. 18, 30 U-2 
RIYUKS: LANDING f i i .  

i61 3 4 ~ ~  smiii see iiw vosi  
iOISON Sas UCRUtf 
URQiI ClIV. I S M 0  I N i  4P44'30' J?36'15" 

I00H351XI25 s5 118. 30 u 3  
R I I A R U .  LRPl A l l i N O i O  MON fRI  1 1 0 1  2411 U T S U N  ME0 1711 WOlNC I E L  

WILTOH 2SW43'16'09'' J J W ' 5 5 '  
330 H50X2I 112. 18 
RIYUKS; ARPl A l l i N Q i O  OAYLICHT 

ISWO 1.8 SUD~N cm 

MITROWAT EAST 601H STREEl Sae 111 V O R I  
I11 1011 i6T 34TH STRiil 4P44'33" J3'58'21" 

I0 
R I Y U I S :  LRPl UNAll iNQiO W O l N C  1ff LCTO 5NE 01 

OIMiNSIONS U I O  SIC UNKNOWN 
NfW VDRL MflROPORl EliST WTH SlRifT MI i 

4P15'36" 73 '5J26 '  

fSS: TiTiRBORO 

f l S :  ALBUOUiROUi 

f l S :  i l  VASO 

FsS: B U f f N O  

fD: ISLIP 

FSS: BUfRLO 

rSL WUGHKiKIi 

m: TiTiRBORO 

! UCUARQU ARPl. 

f l S :  TiTiRBORO 

NllRTH DAKlllA 

11QCA HUN1 I S  48'21'00'' 11P54'80' 
2261 S5 fl2, 18 
RfYARU. ARPl A l l i N Q i O  1808 OAYLlCHT 

OHIO 

BROWNIES LiBANON S w  Li8AYOH 

BURK UXiiROM Sea C L N f U I D  

1% MINOT 

CA~OOX. STARK COUNfy E H i R I R  IE"50'25' 81'18'31' ISS: CLiY iUNO 
I I ~ Z H ~ ~ ~ X B I  

C L M U I Q .  WRKI U X l l R O N l  'MI N 41"31'82" IS$: C L i V E W O  
8IWW" 

585 H60X60 8 
R I M A R E  U N Q l f f i  1ii LNOG f i i  B 6 i O  ON WilGHT Of 4Cfl 

J92H50X50 B 
RiYARU: LANDING Fit 

150 H201X200 VL.4  El 118.30 
RiJlAE10 A R P l  A l l i N O i O  MON~iRl0800 1160 

C L i Y i U H Q  HORINS INTL IBSW 4144'3J" 81"51'56" 1% CLiV iUNO 

QAWOH 39'45'56" 8 4 W W '  rss: runon 

HOLIDAY WIN L a  W l I S V l U i  
L i w n .  8 R o w n i i s  m m o n  3s ~ r m w  rSS OAVlON 

81'12'31' 
8J9H31X31 IS.31 1'4 S5 112. 18 
RiYARU: LRVl A l l i N O f 0  QMCT. FOR RWV LGTS PHONE 513~933.1816 

YUSILLOI HiLlVORl #8 Lo1 H 4P4JW' 8P31'42" FSS: C L f V i U M )  
935 HIEX50 
RlYARU: ARPl U M l l l N Q t O  

OKLAHOMA 

ARQYQRI OWMOWN IS[ 11'99'10" 9 1 7 8 ' 0 0 '  W: HC ALiSliR 
840H80XB0 B 112 18 
RUARU. ARPl A l l i N O I O  MON Y1 QAWN DUSK OViRHiAO LGTS OPiRAl i  

FIGURE 66. Heliport directory. 
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PARACHUTE JUMPING AREAS 

The f o l l o w i n g  tabulation lists all repor ted parachute  j u m p i n g  r i tes in the U n i t e d  
States. Unless otherwise indicated, all act ivi t ies a re  conducted during daylight hours 
and u n d e r  VFR conditions. The busiest per iods of act iv i ty  a re  n o r m a l l y  on weekends 
and holidays, but jumps can be expected a t  a n y t i m e  d u r i n g  the  w e e k  at the  locations 
l isted. Activi t ies conducted on military faci l i t ies a r e  not inc luded in th is  list. 

All t imes are  local and al t i tudes MSL unless otherwise specified. 

Refer to Federal Aid Regulat ions 105 for requ i red  procedures re la t ing  to parachute 

Note: (cl ind icates Parachute Jump A r e a  i s  charted. 

jumping.  

DISTANCE AND RADIAL 
LOCATION FROM NEAREST VOR/VORTAC 

ALABAMA 
l::~yo!t 1.:) li:+trr, l l ny  Arl,l .............. 12 SN: 2 l i "  Iirooklq' .......... 
(c)Clnnton. Grngg FLd ................... 23 SII ; 3:W ~lnx!r.rll ............ 

lTnrrrs1 ............................. 0 S J I :  2 ! P  I lsntsvi l le ...... 
I l ~ ! i d l : ~ n d  A l w i  Arpr ................... X S J I ;  UiO" Dolhnr. .............. 

\Vnrrior ................................. 11 S J I ;  350° I~irrninptinm 

ARIZONA 

(c)Cnsii Grnnde Muni Arpt .............. 12 V N ;  0.li' Cnnn Grniide ........ 
snfford n i t l t l i  ............................ 40.4 SAI: :HYO s m  siiiioii ........ 

Sports Centre ............................ 23 NJI: 318' I'hoenix ............ 
Y:,,n;l, I.ncllllil . \AF ................ 10 S A I ;  023' YUI,,,, .............. 

ARKANSAS 
(':iiq, Ik l t iusm .......................... 15.5 N J I ;  931' Li t t le  novk ...... 
Texnrk:im ............................... 0 S3l : I I iO '  T ~ x ; i r l i n n n  .......... 

CALIFORNIA 
(c)AriIloch Arpt ......................... 13 S J I :  102' Conmrd ............ 
I ' r e w ~ t I  l ' i ty  Aq, t  ..................... O.!, A'JI : 001' ('rescent ........... 

(cIKlrinore. Skylnrl i Fld ..-.. ~ _____._._.. ?2 S>l: 130" Ontnrio 

Lnwnster, I lnwki i is Arpt ................. 8.7 9 3 1  ; 030' I'nlmrlnle .......... 

(c)I.irerniore ............................ 22 sir: n i t -  nnklniid ............ 
(c!l.incoln ............................... 20 NJI:  359' Sncriiniento ........ 
(cl l 'err ls Vnlley Arpt .................... 18 X J l :  1 0 7 O  Ontnrlo ............ 

16 NAl: 121' Riverside .......... 
( e )  I'opc Vnllcy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 NN: O.-,G" S m t n  ltosn ........ 
Rivr~d:~ lc .  Vsl West Para Venter .......... 24 SV: li0' F'resno ............ 

MAXIMUM 
ALTITUDE REMARKS 

12.T03 
I2,XQ Weekends and holl- 

dnys 
13.500 
l.i.000 Weelcdnys 12oO-SS : 

Snt-Sun, au4 holl- 
dnss SII-SS. 

12.500 

13.500 AGL Sll-2400 
1 4 . m  Weeliends, orrnslonnl 

15.000 
n'eekilnys on fld 

1.7.tKK) IWdnys only 

!!.5Do AGI. Jlun-IW G8800-2300 
15.000 AGL 084lWSS Icl rreek- 

ends and occn- 
slonnl weekdnss 

12,XKI Dnlly. 
35.w \ V C ~ ~ W ~ R  nnd holl- 

14,OW 1 SlI rndlus-0800- 

",000 Dnslpt hrs. Arpt clsd 

dnys SIt-SS 

SS dally 

durlng drops 

15,000 SH-SS dally 
9 . m  

12,500 
12,m 

FIGURE 67. Parachute jumping m m r .  
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ROUE LEGEND FOR 
INDIVIDUAL GRAPHICS -- - C I U  oul lucus ---- fWtV mcIs - M W  RUN CfNltRLlNf v//& M W I N V E R  AREA ff 

/. M ) u M  RUNS 
Bow M C O I R I r n  

uf.MIIR mas 
C WSlllCUS WSIFIED IN la1 

F$& VfR ALI lNCfS 

~ 

VOW all. S MI VlSl 
VrR 6 CONTOUR NlWCfS 
IJMX) Q1L.l w VB) 

h 

L INDEX LEGEND 
VORIVORTAC Enlv Poinh OIII 
Olive Branch Router - I  .n rolgct 

Haultan 

Palacia 

RCURE 68. Index of olive branch routes. 
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GULF OF MEXICO 
.a . ,.' 

n o  3 

Prowrod by Iha Noliond Ocean Survey 
a1 the dimaion of Ih. 

FEDERAL AVIATION ADMINOTRAT(0N O C &  n 

FICURE 68. Index of olive branch route-odd. 
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APPENDIX I-Airman's Information Manual Excerpts 

Pmpaied by the Nattonsl Ocean Survey 
at the diiectmn 01 the DALLAS-FT WORTH TERMINAL 

CONTROL AREA (GROUP 1 )  FEDERAL AVIATION ADMINISTRATION 

Effective date: 0901 GMT JAN.13, 1974 
CEILING 8000' MSL 

80--Ceiling of TCA in hundreds of feel MSL 

50 --Floor of TCA in hundreds 01 leet MSL 
- 
Iff VFR TERMIWAL I R f A  CHAR1 fOR 
ADOITIOWAL VfR CHfCl VOIHTS U I D  
CONlROL ZONE IWTORMAlIOH 

IONAL PURPOSES.IJre instead the Oallar Ft 
Worth VFR Terminal fire8 Chart avatlabla llOm 
avthnwed NOS 8 c r o n a ~ t 1 c ~ I  chart agents 
0 1  from the Oiitrlbulion Divllion(C14L 
Nahonal Ocean Survey Riverdale. Md x1810 



APPENDIX I-Airman’s Inlorination Manual Excerpts 

TAHOE VALLEY AIRPORT TERMINAL AREA-GRAPHIC NOTICE 

R 

FIGURE 71. Terminal area graphic notice. 
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TOLEDO, OHIO, TOLEDO EXPRESS ARPT 
FIELD ELEV. 6 8 4  MSL 

m 124.7 

SUIFACf TO 8000'MSl 

rnpond b* m. NO~~MOI  omn SUMI 
01 (h. dinOim 01 )(I. 

f fDfIA1 AVIAIION ADHINISTU~ON 

FIGURE 72. Terminal radar service area. 
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APPENDIX J-Pilot Exom.O-Cmrns 

DEPARTMENT OF TRANSPORTATION 

Federsl Avintian Administration 

VFR PILOT EXAM-OGRAMS 

1/74 

Exam-0-Grams a r e  brief and timely explanatlona of important aeronautical knowledge items. These Items 
include concepts and procedures that are crltical to aviation safety, common misconceptions among 
airman applicants, and areas which cause general difficulty in written tests. 
Exam-0-Grams are developed on a continuing basls, only as needs arise.  and not on a regularly scheduled 
basis. They are distributed f r ee  (one copy per request) to airman applicants, pilots, ground and flight 
Instructors, educational institutions, airman training centers. flying clubs, and other Interested groups and 
indlvlduals. Exam-0-Grams may be reproduced without further permission from FAA. 

VFR EXAM-0-GRAMS 
No. Title and Revision Date No. Title and R w l s i o n x e  

2 VFR Cruislng Altitudes - 10/71 35 UNICOM Frequencies and Uses - 11/67 

4 Preflight Planning for a VFR Cross-Country 
Flight (Series 1) - 1/74 

5 Preflight Planning for a VFR Cross-Country 
FHght (Series 2) - 10/71 

6 Preflight Plannlng for a VFR Cross-Country 
Flight (Series 3) - 3/71 

15 How to Use VOR (Series 1) - 8/64 

16 How to Use VOR (Series 2) - 8/64 
17 Common Misconceptions (Series 1) - 10/71 
18 Lost Procedures - -  Pilotage - 9/64 

19 Emergency or  Lost Procedures (Radio) - 1/74 

20 Ceiling and Vlsibiliiy ~ 1/74 

21 Flying into Unfavorable Weather - 7/69 

22 Potential Midair Collisions - 1/74 

23 Interpreting Sectional Charts (Ser. 1) - 11/70 

26 Common Misconceptions (Series 2) - 1/74 

27 The Effect of Wind on an Airplane - 1/74 

28 Factors Affecting Stall Speed - 9/65 
29 Potential Midair Collisions (Series 2) - 1174 

33 Use of Performance Charts - 4/66 
34 How to Obtain Proper Weather Briefing - 1/74 

36 

37 

38 Mixture Control -- Fuel/& Ratio - 11/66 

39 Simple ADF for VFR Navigation - 8/67 

40 Visual Approach Slope Indicator (VASI) - 1/74 

41 Controlled Airspace (Series 1) - 10/71 

42 Controlled Airspace (Series 2) - 10/71 

43 

44 How High the Clouds? - 1/74 

Commonly Misunderstood Areas of Aeronautical 

Commonly Misunderstood Areas of Aeronautical 
Knowledge (Series 1) - 1/72 

Knowledge (Series 2) - 1/72 

ATE (Automatic Terminal Information Service) 
- 7/70 

45 Airspeeds and Airspeed Indicator Markings 
(Series 2) - 1/69 

46 Aviation Weather Reports -- Remark:: - 1/74 

47 Ground Effect - 1/74 

48 Midair Collisions (Series 3) - 1/74 

49 

50 Interpreting Sectional Charts (Series 2) - 1/74 
51 Interpreting Sectional Charts (Series 3) - 4/71 
52. sky Cover and Ceiling - 4/72 

Use of Oxygen in General Aviation Aircraft-1/71 

In th i s  set  of Exam-0-Grams the following issues have been deleted: Nos. 1, 3, 7, 8, 9, 10, 11. 12, 13, 
14, 24, 25, 30, 31, and 32. They have been discontmed since the subject areas which they cover are 
now adequately treated in one or  more of the following FAA publications: 

Order from: 
Superintendent of Documents 
U. S. Government Prlntlng Office 1 Washington, D. C. 20402 

Pilot's Handbook of Aero. Knowledge,AC 61-23A 
Aviation Weather - AC 00-6 
Airman's Informatlon Manual (annual subscription) 
Other pertinent FAA Advlsory Circulars 

The Advisory Circular Checklist and certain f ree  Advlsory Circulars may be obtained from: 
FIGURE 73. Lirt of VFR exam.o.gmms. 
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DEPARTMENT OF TRANSPORTATION 

IFR PILOT EXAM-O-GRAMS 
Federal Aviation Administration 

4/73 

Exam-0-Grams are b r i e f  and t ime ly  explanations of important aeronautical knowledge items. These 
items include concepts and procedures t h a t  are c r i t i c a l  t o  av ia t i on  safety, comnon misconceptions 
among ainman applicants, and areas which cause general d i f f i c u l t y  i n  w r i t t e n  tests .  

Exam-0-Grams are developed on a cont inuing basis, on l y  as needs ar ise,  and not  on a regu la r l y  
scheduled basis. They are d i s t r i b u t e d  f r e e  (one copy per request) t o  airman appl icants,  p i l o t s ,  
ground and f l i g h t  inst ructors ,  educational i n s t i t u t i o n s ,  airman t r a i n i n g  centers, f l y i n g  clubs, 
and other in terested groups and ind iv iduals .  
o r  i n  part ,  wi thout f u r t h e r  permission from the  Federal Av ia t i on  Administrat ion.  

Exam-0-Grams may be reproduced i n  t h e i r  e n t i r e t y  

IFR EXAM-0-GRAMS 

No. T i t l e  and Revision Date No. T i t l e  and Revision Date 

2 
5 

6 

7 
8 

10 
11 

14 
15 

16 
17 
18 
19 
21 

22 
23 
24 

Use and Abuse o f  Radar - 2/71 25 
Av ia t i on  Weather Reports and 26 

Forecasts - 2/71 77 
VFR Operations on an Instrument 

F l i g h t  Plan - 9/69 
C D I  I n te rp re ta t i on  - 9/69 
Minimum IFR A l t i t udes  - 2/71 
A l t ime t ry  - 12/67 
Comnunications Procedures f o r  

P i l o t s  on Instrument F l i g h t  
Plans - 2/71 

VOR Quiz - 6/65 
The Weather Depict ion Chart i s  

for  You - 2/71 

-. 

28 
29 

30 
31 

32 
33 

34 
The Low Level Prognostic Chart - 4/73 35 

36 

37 

The Radar S u m r y  Chart - 2/71 
Rate o f  Turn - 1/67 
Telephone Weather B r i e f i n g  - 6/71 

38 
IFR Weight and Balance Computations - 

9/67 

39 
VOR Receiver Accuracy Check - 9-68 
Fundamental AOF Procedures - 1/71 
The A t t i t u d e  Ind i ca to r  - 5/70 

The ATC Transponder - 2/71 
Runway Marking - 10/71 
A i r p o r t  Surve i l  lance Radar (ASR) 

Approaches - 4/73 
Category I 1  Taxiway Holding Lines - 7/69 
When an Al ternate A i r p o r t  i s  Not 

VORTAC Area Navigation - 5/70 
Required - 3/70 

I s  Your Instrument F l i g h t  Real ly  
Legal? - 10/70 

A i r c r a f t  Performance Charts - 3/71 
Runway and Displaced Threshold 

IFR Departure Clearances - 9/71 
Clearance Oel ivery Procedures - 1/72 
Lost  Comnunications Procedures - 

A l t i t u d e  Requirements - 1/72 
Lost  Comnunications Procedures - 

Route Requirements - 9/72 
Los t  Comunications Procedures - 

Approach Requirements - 3/73 
Enroute Chart Information - 4/73 

L igh t i ng  - 1/72 

Exam-0-Grams Nos. 1 ,  3, 4, 9, 12. 13, and 20 have been deleted since the subject  areas are 
adequately t reated i n  other FAA publ icat ions.  The mater ia l  i n  Exam-0-Gram No. 1 i s  covered i n  
AC 90-1A. This Advisory C i r cu la r ,  and c e r t a i n  other  f ree Advisory Ci rcu lars ,  and the Advisory 
C i r cu la r  Checkl is t  may be obtained from: 

F,CURE 14 List of IFR exnm-o.groms. 
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