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Preface 
The Ground Instructor—Instrument—Written Test Guide is one of a series 

of study aids issued by the Federal Aviation Administration to provide guide­
lines for airmen preparing for written tests required for certification. 

The test guide points out the subject areas covered in the official written test 
for the instrument ground instructor rating and offers an outline for study. 
It suggests to the applicant the phases of aeronautical knowledge in which he 
should be well informed. It lists study materials and tells how to obtain them. 
A sample test together with the correct answers is also presented. 

Issued as F A A Advisory Circular No. 143-2A, this revised edition of the 
guide supersedes the Ground Instructor—Instrument—Examination Guide 
dated 1965. 

POT sale by tbo Superintendent of Documents, U.S. Government Printing Office 
Washington, D.O. 20«2 • Price 66 cents 
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G R O U N D I N S T R U C T O R - I N S T R U M E N T -
W R I T T E N T E S T G U I D E 

Introduction 
This written test guide has been prepared by 

the Flight Standards Service of the Federal 
Aviation Administration ( F A A ) to assist ap­
plicants in studying for the Ground Instruc­
tor—Instrument—Written Test. It outlines the 
scope of aeronautical knowledge covered in the 
test for the instrument ground instructor rating 
and suggests the subject areas in which the ap­
plicant should be well informed. 

This guide is not offered as a quick and easy 
way to gain the knowledge necessary for passing 

the written test. There is no substitute for dili­
gent study to gain knowledge and understand­
ing in so diversified a subject ns aviation ground 
instruction. The purpose of the guide is to help 
the student plan his study by providing an out­
line of the material upon which his efforts 
should bo concentrated and to help him judge 
his ability to work out, quickly and accurately, 
problems like those which he will encounter in 
the written test. 

Requirements for Certificates and Rat ings 
Eligibility requirements for ground instruc­

tor certificates are outlined in Part 143 of 
Federal Aviation Regulations. Ratings are as 
follows: 

Ground Instructor—Basic: Qualifies the 
holder to instruct in a basic pilot ground 
school. 

Ground Instructor—Advanced: Qualifies the 
holder to instruct in a basic or advanced 
pilot ground school. 

Ground Instructor—Instrument: Qualifies 
the holder for ground instruction in an in­
strument flying school, and for the opera­
tion of instrument procedures training 
devices. 

Applicants who do not hold a ground instruc­
tor certificate must take both a written test on 
"Fundamentals of Instructing," and a written 
test for the rating desired.* Holders of a ground 
instructor certificate, with one or more ratings, 
are not required to retake the Fundamentals of 
Instructing test to obtain additional ratings. A n 
applicant who holds a currently effective teacher 
certificate issued by a State, county, or city 
authorizing him to instruct in a junior or senior 
high school, or who is regularly employed as an 
instructor in an accredited college or university, 
shall be relieved of taking the written test on 
the "Fundamentals of Instructing." 

The Written Test 
The Instrument Ground Instructor Written 

Test emphasizes aeronautical knowledge areas 
which the instrument ground instructor should 
be prepared to teach. Test items require a knowl­
edge of air traffic and communications proce­
dures, navigation procedures, operating prin­
ciples of air navigation radio aids, and instru­

ment flight techniques. The applicant plans 
a flight, using information provided, and then 
applies his knowledge of regulations, preflight 
and inflight calculations, current operating pro­
cedures, weather, navigation aids, and naviga­
tion procedures to this simulated cross-country 
flight. The official test booklets include appro-

* For study guidance and reference materials for the test on Fundnmentals of Instructing, the applicant should 
consult the Flight Instructor Examination Guide, Basic-Advanced, AO 143-1B, available from the Government 
Printing Office for $1, 
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priate planning materials similar to those which 
appear in the Appendix of this guide. 

Test items are of the objective, multiple-
choice type like those shown in the sample test 
in this test guide. The applicant marks his an­
swers on a special answer sheet. Directions for 
taking the test and for marking the answers 
should be read carefully and understood by the 
applicant before he begins the test. Incomplete • 
or erroneous personal information on the scor­
ing sheet may delay the scoring process. 

Approximately 5 hours are required to com­
plete the test. 

The applicant is notified of his grade on Air­
man Written Examination Report, A C Form 
8060-37. The report also contains coded indi-

Taking 
The test may be taken at Flight Standards 

District Offices of the F A A and at other desig­
nated places. 

Bear in mind the following points when 
taking the test: 

1. Test items should be answered in accord­
ance with the latest regulations and 
procedures. 

2. Read every question thoroughly. Comments 
received from test applicants indicate that 
unsatisfactory performance on the written 
test is frequently the result of failure to 
read carefully rather than lack of knowl­
edge. Do not try to solve the problem be­
fore understanding the question. 

Reference 
Persons studying for the Instrument Ground 

Instructor Test will find the publications listed 
in this section most helpful. The list identifies 
material essential to preparing for the test but 
does not include all material available in the 
subject areas. Textbooks and reference ma­
terials are available from varipus commercial 
publishers; and many public and institutional 
libraries offer study materials in both the teach­
ing and the aeronautical subject areas. 

It is the responsibility of each applicant to 
obtain study material appropriate to his need. 

AIRMAN'S INFORMATION MANUAL 

This publication presents, in three Parts, in­
formation necessary for the planning and con-

cations of the subject matter involved in the 
items which the applicant missed on the test. 
A Written Examination Subject Matter Out­
line is provided to relate the codes to specific 
topics. The study outline contained in this Guide 
is similar to the Subject Matter Outline the ap­
plicant receives with A C Form 8060-37. An ap­
plicant who receives a failing grade must pre­
sent the A C Form 8060-37 when appearing for 
retesting. 

An applicant may retake the test after 30 
days, or sooner by presenting a statement from 
an appropriately rated ground instructor, cer­
tifying (a) that the applicant has been given 
5 hours o f additional instruction and (b) that 
he is now deemed competent to pass the test. 

the Test 
3. Do not consider a complicated problem a 

"trick" question; each question has a spe­
cific objective. There are no trick questions. 

4. There is only one correct and complete an­
swer for each item. 

5. Do not waste too much time on problems 
that stump you. Go on to the questions that 
you can answer readily, then return to the 
difficult items. 

6. For a computer problem, select the answer 
closest to your own solution. I f you have 
solved the problem correctly, your answer 
will be closer to the correct answer than to 
any of the other choices. The correct an­
swer is an average of solutions obtained by 
using several types of computers. 

Materials 
duct of flights in the U.S. airway system. Be­
sides providing frequently updated airport and 
navaid data, the A I M includes instructional 
and procedural information, and is designed for 
use in the cockpit. Each part is available as a 
separate annual subscription at the prices shown 
below. 

Part 1, Basic Flight Manual and ATC Pro­
cedures. (Issued quarterly) $2.00 

Part 2, Airport Directory. (Issued semiannu­
ally) $2.00 

Part 3, Operational Data and Notices to Air­
men. (Operational data issued every 28 
days; Notices to Airmen issued every 14 
days) $9.00 
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FEDERAL AVIATION REGULATIONS: 

Part 1, Definitions and Abbreviation* 35 
Part 61, Certification: Pilots and Flight In­

structors 00 
Pnrt 01, General Operating and Flight Rules. 70 
Part 95, IFR Altitudes 20 
Purt !>7, Standard Instrument Approaeh Pro-

ccdurcs 20 
Part 135, Air Taxi Operators and Commercial 

Operators of Small Aircraft 30 

HANDBOOKS : 

Flight Instructor's Handbook, A C 61-16 
(60fJ). This handbook has been prepared by the 
Flight Standards Service of the F A A for the 
information and guidance of pilots preparing 
to apply for flight instructor certificates, and 
for use as a reference by certificated ground 
and flight instructors. 

Instrument Flying Handbook, A C 61-27 
($1.75). A basic text for instrument pilots. It 
deals with training considerations, aerodynamic 
factors, physiological factors, flight instruments 
and their use, air navigation aids, communica­
tions, the air traffic system, and flight planning. 

Aviation Weather, A C 00-6 ($2.25). A n ex­
cellent reference treating phases of meteorology 
of interest to the instructor. Aviation weather 
reports and forecasts are also covered with 
respect to format and content. 

STUDY 
This study outline indicates the areas of aero­

nautical knowledge which pertain to the Instru­
ment Ground Instructor Test. It expands the 
general aeronautical knowledge requirements 
set forth in the Federal Aviation Regulations, 
and is based on airman activity for flight under 
Instrument Flight Rules. 
A. FLIGHT PLANNING AND AIRCRAFT 

PERFORMANCE 

1. Estimatedthneenroute ( E T E ) 
2. Fuel requirements—pounds/gallons ( F A R 

91.23) 
3. Fuel—additional permissible/holding capa­

bility 
4. True airspeed 
5. Groundspeed 
6. W i n d correction angle 
7. Headings—true, magnetic, compass 
8. L o a d — m a x i m u m permissible 

Charts 

Instrument Approach Procedure Charts 
(available for Range, A D F , V O R , V O R / D M E , 
and ILS Approach) — (10# per airport set). 
Individual charts give detailed information on 
procedure for specific airports. 

Enroutc Charts; Low-Altitude and High-Al­
titude— (25^ each). These charts provide the 
necessary aeronautical information for enroute 
instrument navigation. 

Low-Altitude Area Charts—(25<S each). 
These charts supplement the Enroute Charts by 
providing departure, arrival, and holding pro­
cedures at principal airports. 
How T o Obtain Study Materials 

The study materials listed, except the charts, 
may be obtained by remitting check or money 
order to: 

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

Charts may be obtained at your local airport or 
by sending a check or money order to: 

U.S. Coast and Geodetic Survey 
Washington, D.C. 20235 

To cover foreign mailing, add 25 percent to 
the publication's listed price. Remittances from 
a foreign country may be made by International 
Money Order or draft on a United States bank. 

OUTLINE 
9. Takeoff weight limitations 
10. Landing weight, limitations 
11. Airport/Facility Directory and legend 

(AIM) 
12. Notices to Airmen/Restrictions to NavAids 

(AIM) 
13. Preferred routes (AIM) 
14. SIDs (AIM, Parts I and III) 
15. S C A T A N A (AIM) 
16. A D I Z (AIM) 
17. A T I S (AIM) 
18. Flight plan ( F A R 91.83, A I M ) 
19. Density altitude—determination and use 
20. Performance charts—use 
21. C. G./weight—effect on performance and 

stability 
22. C. G.—determining moment/index units— 

distance from datum 
23. C. G.—using envelope/tables 
24. W a k e turbulence (AIM) 

252-603 O—68 2 3 
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B . AVIATION WEATHER AND PBEFLIOIIT 

WEATHER BRIEFING 

1. Wind—pressure gradient , general circula­
tion, surface friction, etc. 

2. A i r masses—general characteristics 
3. Pressure systems and associated weather 
4. C loud types and characteristics 
5. Frontal systems and associated weather 
6. Stabil i ty 
7. Ic ing—types, effects, condi t ions f o r forma­

tion, prevention and disposal 
8. Freez ing rain 
9. F ros t 

10. F o g 
11. Fac tors affecting visibili ty 
12. Turbulence 
13. F l igh t through turbulence 
14. Thunderstorms—characteristics, avoidance, 

etc. 

15. Inflight weather information ( A I M ) 
16. SAs—interpretation 

17. FAs—interpretation 

18. FTs—interpretat ion 

19. FDs—interpretation 

20. Wea ther Depict ion Charts—interpretation 

21. L o w Level Prognos t ic Charts—interpreta­

t ion 

22. Rada r Summary Charts—interpretation 

23. Constant Pressure Charts—interpretation 

24. W i n d s A l o f t Charts—interpretation 

25. P I R E P S 

C. INTERPRETATION AND USE OF FLIGHT 
INSTRUMENTS 

Airspeed Indica tor 

1. Limitat ion markings 

2. Alternate static pressure source—effect 
3. E r ro r s due to aircraft configuration— 

attitude 

4. Relationships between I A S , C A S , E A S , 
and T A S 

5. Mach number 

Al t imeter 

6. Alternate static pressure source—effect 

7. Alt imeter setting 

8. Al t i tude terms—density, pressure, indi­
cated, absolute, true 

9. Effects o f changes in temperature and pres­
sure 

10. Errors—mechanical / fai lure to reset 

Magnet ic Compass 

11. P rope r use o f magnetic compass 
12. Errors—acceleration, bank, deviation 

Direct ional Indicator 

13. Limi ts 
14. Opera t ing characterist ics/types 
15. Sett ing by use o f magnet ic compass 

At t i tude Ind ica tor 
16. Limi ts 
17. Opera t ing characterist ics/types 

Turn and S l ip Ind ica tor ( T u r n and B a n k ) 

18. Interpret ing needle/ball 
19. A n g l e o f bank—rate o f turn/radius o f turn 
20. T A S — r a t e o f turn/radius o f turn 
21. Cal ibrat ion 

Ver t ica l Speed Indica tor 

22. Calibrat ion 
23. Characteristics and use 

Attitude Flying 
24. Interpret ing at t i tude/performance from in­

struments 

D . AIR NAVIGATION 

Facilities ( A I M ) 
1. R a d i o Beacons /Loca to r s 
2. I L S 
3. R A D A R 
4. L igh t ing systems 
5. V O R / V O R T A C 

Char t Interpretat ion 

6. Enroute L o w / H i g h Al t i tude 
7. L o w Al t i tude A r e a 
8. Standard Instrument Departure ( S I D ) 
9. A p p r o a c h and L a n d i n g ( A / L ) 

Procedures 

10. ADF—Orien t a t i on , t racking, t ime/distance 
11. VOR—Orien t a t i on , tracking, t ime/distance 
12. V O R — r e c e i v e r check ( A I M ) 
13. I L S ( A I M ) 
14. R A D A R — v e c t o r s , transitions, handoffs, 

traffic information ( A I M ) 
15. R A D A R — t r a n s p o n d e r ( A I M ) 
16. R A D A R — a p p r o a c h e s ( A I M ) 
17. V A S I — a p p r o a c h e s ( A I M ) 
18. Speed adjustments ( A I M ) 
19. Emergencies ( A I M ) 
20. Determination o f wind while in flight 

21. D M E ( A I M ) 
22. Determining rate o f c l imb to meet clearance 
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E . REGULATIONS 

F A R 91 
1. Preflight (91.5) 
2. Portable electronic devices (91.19) 
3. V O R equipment check (91.25) 
4. Certificates and limitations, etc. (91.27 

through 91.31) 
5. Equipment requirements (91.33) 
6. Compliance with A T C clearances (91.75) 
7. A T C light signals (91.77) 
8. Altimeter settings (91.81) 
9. Flight Plan: alternate requirements (91.83) 
10. Positive control areas (91.97) 
11. Visual Flight Rules (91.105 and 91.109) 
12. A T C clearance and flight plan required 

(91.115) 
13. Takeoff and landing under I F R (91.117) 
14. Minimum altitudes for I F R operation 

(91.119) 
15. I F R cruising altitude or flight level 

(91.121) 
16. Course to be flown (91.123) 
17. IFR, radio communications (91.125) 
18. I F R operations; two-way radio communi­

cations failure (91.127) 

Sample 
The following items are typical of those in 

the official F A A written test. Answers and ex­
planations or references are given on pages 11 
and 12. 

Note: The sample items, answers, and analyses arc 
based upon procedures and regulation)* in effect at the 
time of preparation of this publication. Regulatory and 
procedural changes subsequent to the date of publica­
tion should be cheeked for their effect on the applicable 
item. 

1. V O R s and V O R T A C s are classified as H , 
L, and T. If a V O R of the T classification is 
used for navigation at altitudes above 18,000 
feet, undependablc navigation signals may be 
received because —-

1—Transmitter signal strength is less than 
that of the H or L ranges. 

2—Course azimuth is not accurate above 
18,000 feet. 

3—Signals from another range may interfere. 
4^-Atmospheric conditions affect the signal. 
2. During flight in instrument conditions, in 

a nonradar environment, the pilot is dependent 
upon the information received from his radio 

19. Operation under I F R in controlled air­
space; malfunction reports (91.129) 

20. Inspection and records (91.169 and 91.173) 
21. Altimeter system tests and inspections 

(91.170) 
F A R 61 

22. Ratings/Certificates (01.35 and 01.43) 
23. Pilot Log (01.39) 
24. Recency of experience (61.47) 
25. Change of address (01.51) 
F . A T C PitooKituitEs AND OTHER ITEMS (AIM) 

1. Aeronautical terms (glossary) 
2. Clearances—taxi, takeoff, enroute and 

amended 
3. Communications—departure, enroute, and 

arrival 
4. Radio and telephone phraseology and tech­

niques 
5. Holding 
6. Climb/descents 
7. Detouring thunderstorms 
8. Emergencies 
9. Medical Facts 
10. V F R operation on I F R flight plan 

Test 
navigation equipment for course guidance. Be­
cause of this fact, a pilot must know the capa­
bility and limitations of his equipment. With 
many present-day N a v C o m systems, unreliable 
course guidance information will be obtained 
during which of the following situations? 

1—During an ILS back course approach. 
2—During reception of voice transmissions. 
3 — W h e n using the N a v C o m transmitter. 
4 — W h e n making an ILS front course ap­

proach with O B S set at some value other 
than the front course inbound bearing. 

3. Which of the statements pertaining to the 
ILS are true? 

A. False glide slope courses may be encoun­
tered above or below the normal glide 
slope. 

B. Normal glide slope elevation is 2.5° to 3°. 
O. Compass locators are required compo­

nents of an ILS. 
D. Removal of the coded identification is an 

indication that maintenance has taken 
over the facility. 
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E . Communica t ion transmissions may be re­
ceived on the localizer frequency. 

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

4. T h e Min imum Enroute Al t i tude ( M E A ) 
between the Truckee and Signal Intersections 
(fig. 9—appendix) is 11,500 feet. W h i c h state­
ment correctly defines the M E A ? 

1—Provides enroute obstruction clearance f o r 
I F R flight. 

2—Assures adequate navigat ion signal cover­
age and obstruction clearance between air­
w a y radio fixes. 

3—Provides enroute obstruction clearance 
and assures navigational signal reception 
within 50 miles o f a V O R . 

4—Assures adequate signals to determine spe­
cific V O R fixes. 

5. Y o u are instructing a student in t imed 
c l imbing turns. D u r i n g a turn to the left the 
needle shows the correct rate o f turn, but the 
ball is to the r ight o f center. In this situation, 
the student should— 

1—Apply o r increase r ight rudder pressure 
and shallow out the bank. 

2—Shallow out the bank to center the ball . 
3 — A p p l y o r increase r ight rudder pressure 

and increase the bank. 
4 — A d d right rudder t r im until the ball is 

centered and maintain the same bank. 

6. D u r i n g a per iod in the synthetic trainer, 
you issue the fo l lowing clearance to your 
s tudent: 

A T C C L E A R S F A S T W I N O N E T W O 
X R A Y T O T H E B R A V O R A D I O B E A ­
C O N . T R A C K I N B O U N D O N A M A G ­
N E T I C C O U R S E O F 265°. 

W i t h magnetic heading and A D F indications as 
shown in the illustration be low, which response 

outlines an accepted procedure in compl iance 
wi th this clearance i f a 60° interception angle 
is used? 

1—Turn r ight to magnet ic heading 205°. 
W h e n the relative bearing approaches 
060° , turn to magnet ic heading 265°. 

2—Turn left immediately to magnetic head­
ing 205°. W h e n the relative bearing ap­
proaches 300° , turn to magnetic heading 
265° . 

3—Turn left to magnet ic heading 205°. W h e n 
the relative bear ing approaches 060° , turn 
to magnet ic heading 265°. 

4—Turn left immediately to establish a rela­
tive bear ing o f 0° and then compute an 
interception heading. 

7. F r o m the list be low select the discrepancies 
that must be corrected pr ior to takeoff fo r the 
flight proposed in this test. 

A . Vert ical speed indicator indicates 250 feet 
per minute rate o f descent. 

B . Generator is charg ing be low minimum 
limit. 

C . C lock sweep second hand is inoperative. 

D . D M E is inoperative. 

1—A and D . 
2—B and D . 
3 — A and C . 

and C . 

8. T h e w o r d "unattended," in the recorded 
voice identification o f a V O R range, means 
that— 

1—The range is not monitored. 
2—The range is moni tored solely through the 

use o f automatic equipment. 
3—The V O R range is remotely controlled by 

an F S S . 
4—No t w o way air-ground communicat ions 

faci l i ty is associated with the V O R range. 

9. Y o u advise y o u r students that in the event 
o f inflight fai lure o f the gyrohead ing indicator, 
the magnet ic compass may be the only source o f 
heading information. W i t h reference to the 
magnet ic compass , which statement is true? 
(Assume 15° to 18° bank and a T A S o f 220 
knots o r less.) 

1—The lead required to rol l out o f a turn on 
a heading o f south is the same as the lead 
that is required to roll out o f a turn on a 
heading o f north. 
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2—The amount of turning error in a magnetic 
compass is determined by the latitude at 
which the turn is being made. 

3—Acceleration error on headings of north 
and south is the same as the acceleration 
error on headings of east and west. 

4 — T h e amount of lead required to roll out of 
a turn on a heading of 030° is the same as 
that required to roll out of a turn on a 
heading of 060°. 

10. Select, from the list below, the correct 
statements pertaining to a properly calibrated 
turn and slip instrument. 

A. Higher than normal vacuum on a suction 
driven turn and slip indicator causes the 
deflection of the turn needle to be greater 
than normal. 

B. T o maintain a standard rate of turn, the 
degree of bank must be held constant 
regardless of airspeed change. 

C. The ball indicates whether the aircraft has 
the correct angle of bank for its rate of 
turn. 

D. To maintain a standard rate turn, the 
angle of bank must be increased if the 
aircraft is accelerated. 

E. The turn needle operates on the gyro­
scopic principle of rigidity in space. 

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

11. Which statement correctly applies to 
hypoxia ? 

1 — A pilot will normally be aware of hypoxia 
because of the onset of pain and other 
warning symptoms. 

2—Hypoxia is the complete lack of oxygen 
supply to the tissues. 

3—Hypoxia is the condition resulting from 
insufficient oxygen supply to the tissues. 

4—Hypoxia is accompanied by both decreased 
pulse and respiration. 

12. Select, from the list below, those state­
ments that apply if this I F R flight is made with 
a V F R C O N D I T I O N S O N T O P clearance. 

A. Only Visual Flight Rules apply. 

B. Flight must be conducted 3,000 feet or 
more above the surface and at the appro­
priate V F R altitude for direction of 
flight. 

C. Only Instrument Flight Rules apply. 
D. Both Visual and Instrument Flight Rules 

apply. 
E. M a y be approved for daytime operation 

only. 
F. M a y not be approved for holding. 
G. N o separation is provided by A T C . 

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

Refer to the above diagram in answering Test Item IS. 

13. A flight is made from A to C at an alti­
tude of 4,000 feet above ground level. In order 
to maintain the desired ground track, the pilot 
would have to correct heading to the (refer to 
the surface diagram above) — 

1—Left upon noting a decrease in outside 
air temperature at some point between 
B and C. 

2—Right upon noting a decrease in outside 
air temperature at some point between 
A and B. 

3—Right upon noting an increase in outside 
air temperature at some point between 
A and B. 

4—Left upon noting an increase in outside 
air temperature at some point between 
B and C. 

7'Ae test items which follow are based on the 
planning and execution of an IFR training 
•flight. They cover some of the elements of pre­
flight and- inflight procedures for which your 
students should be well prepared. 
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Aircraft Data and Flight Conditions 

The route for this flight is from Municipal 
Airport, Reno, Nevada, via Sparks Six Depar­
ture, Verdi Transition, V6N, Sacramento 
(SAC) V O R T A C , V6, Oakland ( O A K ) 
V O R T A C direct San Francisco (SFO) 
V O R T A C . 
The route to the alternate is: S F O direct 

O A K V O R T A C V 6 Sacramento (SAC). As­
sume departure 1420 P. 

Note that the distance shown on the F L I G H T 
T I M E A N A L Y S I S from takeoff to Sparks 
radiobeacon is based on circling the airport for 
the required 1,000 feet of altitude. 

The Appendix of this guide contains the data 
required for flight planning. The F L I G H T 
T I M E A N A L Y S I S (Figure 1 in the Appen­
dix) shows major check points, requested 
airways and altitudes, magnetic variation, 
calibrated airspeed, and winds and temperatures 
to be used. (You may wish to remove this page 
from the booklet to complete your calculations.) 
Aircraft data, weather information, and charts 
may be found in the Appendix, Figures 2 
through 14. 

14. The computed flight time from takeoff 
to the S F O V O R T A C is— 

1—1 hour and 6 minutes. 
2—1 hour and 12 minutes. 
3—1 hour and 17 minutes. 
4—1 hour and 22 minutes. 
15. The fuel requirement for this I F R flight 

is approximately— 
1—90 gallons. 
2—96 gallons. 
3—99 gallons. 
4—105 gallons. 
During the preflight planning you pose the 

following weight and balance problem. (Refer 
to aircraft data, Figures 2 and 3 in the 
Appendix.) 

Pounds Moment/1060 
Empty weight 
Oil 7.5 lb./gal 
;"i passengers in seats 1, 2, 3, 4, 5 

(170 lb. each) 
Pilot and 1 passenger in Copilot sent 

(170 11). each) 
Fuel main tanks (max. consistent 

with t/o gross weight) 
Baggage 150 
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16. Under the loading conditions specified 
previously, tho resultant C.G. moment is 
approximately— 

1—1,187 thousand pound inches. 
2—1,186 hundred pound inches. 
3—1,227 thousand pound inches. 
4—1,169 thousand pound inches. 
17. Y o u plan to request 12,000 feet for this 

flight. Which constant pressure chart would you 
check to determine the wind flow affecting your 
operation ? 
1—850 millibar chart. 
2—700 millibar chart. 
3—500 millibar chart. 
4—400 millibar chart. 
18. Which statement correctly interprets por­

tions of the 1845Z S F O Area Forecast? (Refer 
to Figure 14 in the Appendix.) 

1—Freezing level is expected to be 10,000 feet 
over central California. 

2—Scattered rain showers are expected north 
of the front. 

3—Occasional severe turbulence is predicted 
over mountain areas in northern 
California. 

4—Showers and cloudiness are expected to 
intensify over central California by 
Thursday morning. 

19. Which condition is forecast by the F T l 
issued at 1645Z? (Refer to Figure 18 in the 
Appendix.) 

1—RNO—pronounced wind shift associated 
with weak frontal passage. 

2 — S F O — w e a k frontal passage at 0100Z. 
3—SAC—ceiling 14,000 feet scattered after 

1300P. 
4—OAK—increasing cloudiness and lowering 

ceilings after frontal passage. 
20. According to the forecasts, there is a 

possibility of structural icing during this flight. 
With reference to icing, you would be correct 
in pointing out to your students that clear ice 
formation is usually associated with tempera­
tures at freezing or below i n — 

I — A stable air mass containing very small 
water droplets. 

2—Stratus clouds. 
3—Ice clouds. 
4—Convectivetype clouds. 



21. Assume you will cross the airport at the 
minimum specified altitude and will make good 
an average ground speed of 110 knots during 
the climb to S P A R K S . To cross S P A R K S 
initially at 9,000 feet, your aircraft must climb 
at a rate nearest to: (Refer to S ID Chart, 
Figure 7, and RNO Approach Chart, Figure 11 
in the Appendix.) 

1—800 feet per minute. 
2—700 feet per minute. 
3—600 feet per minute. 
4—500 feet per minute. 

22. Based on the climb requirement estab­
lished in Test Item 21 (assuming RNO pressure 
altitude of 5000 feet and temperature reported 
in the 2200Z S A ) the aircraft is (see Figures 5 
and 6 ) — 

1—Capable o f meeting the requirement in 
both single and multiengine configuration. 

2—Capable of meeting the requirement in 
multiengine configuration only. 

3—Not capable of meeting the requirement. 
4—Capable of meeting the requirement in 

single engine configuration to a pressure 
altitude of 7500 feet. 

23. Though not required to do so by regula­
tions, the competent instrument pilot should 
make a sensitivity check on his V O R navigation 
receivers at the same time he makes the required 
accuracy check. With respect to an accuracy and 
sensitivity check utilizing a V O T , which of the 
following is correct? (Nonautomatic indicating 
type receiver)— 

OBStttQl To/From CDI Recommended tenslHvity 
1—0* (±4°) From.. Centered-. 10°OBSchange togroduce R or L full scale CDI deflection. 2—(("(±6°) To Centered... 5°OB8 change to produce R or L full scale CDI deflection. 3—180" ( ± 4 ° ) . . . . From.. Centered... 6° OB8 change to produce R or L full scale CDl deflection. 
4—180» (±6°)---- To Centered— ICOBBchanjtetoproducc R or L full scale CDI deflection. 

When flight planning is complete and the stu­
dent is ready for takeoff on runway if?, RNO 
Tower issues the following clearance: 

A T C C L E A R S N8712X T O T H E OAK­
L A N D V O R T A C V I A V6N SACRA­
MENTO ( S A C ) V O R T A C , V6, OAK­
L A N D ( O A K ) V O R T A C , M A I N T A I N 
ONE T W O T H O U S A N D . S P A R K S S I X 
D E P A R T U R E , V E R D I TRANSITION. 

D E P A R T S P A R K S R A D I O B E A C O N A T 
ONE T W O T H O U S A N D . 

24. During the climb to Sparks, the heading, 
A D F , and V O R indications are as shown 
below: 

113.2 
OBS-200 
"TO" 

The student should know from these indica­
tions that he is to the— 

1—Left of course, approaching the 020 radial 
of L T A . 

2—Left of course, and has passed the 020 
radial of L T A . 

3—Right of course, approaching the 020 ra­
dial of L T A . 

4—Right of course, and has passed the 020 
radial of L T A . 

25. After leaving S P A R K S Radio Beacon, 
RNO Approach Control transmits the follow­
ing instructions: 8712XRAY, CONTACT 
O A K L A N D CENTER 128 POINT 8 NOW. 
I f the student is unable to contact O A K L A N D 
Center on 128.8, he is expected to follow a pre­
scribed procedure to reestablish communications 
with A T C . From the list below, select the cor­
rect order of procedures. 

A. Contact any FSS. 
B. Recontact the transferring facility. 
C. Contact any facility on the International 

Emergency frequency 121.5 MHz. 
1—A, B, C 
2—C, B, A 
3—C,A,B 
4^-B, A , C 

282-601 0—6&- 9 



26. Assume the student arrives at S P A R K S 
R B N at 8,500 feet on a compass heading of 327°. 
To comply with the S P A R K S Six S I D he— 

1—May proceed on the Verdi transition with­
out holding. 

2—Should enter a holding pattern utilizing a 
teardrop entry and climb to 10,500 feet 
before proceeding to Verdi. 

3—Should enter a holding pattern utilizing a 
parallel or teardrop entry and climb to 
9,000 feet before proceeding to Verdi. 

4—Should enter a holding pattern utilizing a 
teardrop entry and climb to 12,000 feet 
before proceeding to Verdi. 

27. You would be correct in advising the 
student that the climb to the assigned altitude 
should be made— 

1—As rapidly as practicable to 12,000 feet. 
2—At any rate to 12,000 feet. 
3—As rapidly as practicable to 11,000 feet 

then at 500 feet per minute to 12,000 feet. 
4—At a maximum rate of 1,000 feet per 

minute to 12,000 feet. 

28. You advise the student that it is a good 
procedure to determine actual winds at cruising 
altitude in order to be able to give more accu­
rate estimates to A T C . Assume the following: 

Time over Verdi Intersection—2242Z. 
Time over Signal Intersection—2254Z. 
True Airspeed—197 knots. 
Compass heading to maintain course on this 

leg—243°. 
(See Figure 2 in the Appendix for compass 

deviation.) 

The student should determine the wind to be 
approximately— 

1—295° at 22 knots. 
2—215° at 23 knots. 
3—240° at 23 knots. 
4^-200° at 21 knots. 

29. After passing the Sacramento V O R T A C 
the student makes a position report to Oakland 
Center. Which represents the proper reporting 
procedure for this flight? (Assume initial con­
tact has been made.) 

1 — F A S T W I N O N E T W O X R A Y S A C R A ­
M E N T O O N E F O U R , B A Y P O I N T 
T W O S I X O A K L A N D . 

2 — F A S T W I N O N E T W O X R A Y S A C R A -

M E N T O O N E F O U R , I F R R E N O T O 
S A N F R A N C I S C O . 

3 — F A S T W I N O N E T W O X R A Y S A C R A ­
M E N T O O N E F O U R , E I G H T T H O U ­
S A N D , B A Y P O I N T T W O S I X , O A K ­
L A N D . 

4 — F A S T W I N O N E T W O X R A Y S A C R A ­
M E N T O O N E F O U R , E I G H T T H O U ­
S A N D , I F R , S A N F R A N C I S C O . 

30. To avoid excessive radar vectors in 
establishing approach sequence, the student 
may be requested to make airspeed adjustments. 
Which statement is correct? 

1—The main purpose of speed adjustment 
procedures is to reduce speeds of all 
arriving aircraft. 

2—All requests for speed adjustments are 
expressed in terms of knots, predicated 
on T A S . 

3—When approach clearance is received, the 
pilot is expected to effect his own speed 
adjustments. 

4—The pilot is required to accept the speed 
adjustments assigned his flight. 

31. I f S F O is below landing minimums on 
arrival, how long may the student hold before 
proceeding to the alternated (Assume arrival 
at calculated E T A . ) 

1—18 minutes. 
2—36 minutes. 
3—1 hour and 03 minutes. 
4—45 minutes. 

32. You advise the student that he is to plan 
for an I L S approach at San Francisco Inter­
national Airport. Which of the statements are 
correct with regard to the aircraft used for this 
simulated flight? (See Appendix, Figure 12.) 

A . The minimum altitude in the holding 
pattern at the L O M is 1,700 feet. 

B. The distance from the L O M to the thres­
hold of runway 28R is 5.7 miles. 

C. The time from the L O M to the M M at a 
groundspeed of 90 knots is 2 minutes and 
4 seconds. 

D . Minimum descent altitude for R28R is 
211 feet M S L . 

E . When approaching from O A K V O R T A C 
contact Approach Control on 120.5 MHz . 

F. Visual Approach (Glide) Slope Indicator 
available for runway 19L only. 
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1—A, R, D . 
2—B, D, F. 
3—C, D , E . 
4—B, C, D . 

33. A pilot making an I L S approach uses the 
visual display of his glide slope and localizer 
receiver to keep his aircraft within the pre­
scribed approach zone. With reference to the 
glide slope indicator, what is the recommended 
maximum allowable "fly up" indication from 
the middle marker inbound to the landing area ? 

1—One-quarter scale. 
2—Zero. 
3—One-half scale. 
4—Three-quarter scale. 

34. I f weather conditions are below V F R 
minimums on arrival at S F O , the I L S approach 
will be monitored by Precision Approach Ra­
dar ( P A R ) and advisories will be furnished. 
The advisories will include— 

A . Passing the final approach fix. 
B. Distance above or below the prescribed 

glide path if aircraft elevation exceeds 
the "safety zone." 

Analysis of Answers 
Item Answer 

1 3 The H , L , and T Classifications are 
not related to transmitter power. Since 
the frequency of an L V O R is not pro­
tected above 18,000 feet, another V O R 
on the same frequency may be close 
enough to produce signal interference 
which would result in undependable or 
inadequate indication in the aircraft. 

2 3 Since many NavCom transceivers uti­
lize part of the receiver circuitry when 
the transmitter is operating, unreliable 
C D I indication may be obtained while 
transmitting. 

3 2 A . Al l false courses are encountered 
above the normal glide slope. 

B. Airman's Information Manual 
( P a r t i ) . 

C. F A R 91.117. A compass locator 
may be used, but it is not a required 
component. 

D . Airman's Information Manual 
(Part. I ) . 

E. Airman's Information Manual 
(Part I ) . 

C. Distance right or left of the prescribed 
final approach course if aircraft azimuth 
exceeds the "safety zone." 

D . Any situation which, in the judgment of 
the controller, is likely to affect the safety 
of the flight. 

1—A and C only. 
2—A, C, and D only. 
3—C and D only. 
4 — A , B , C , a n d D . 

35. One of the newer landing aids is the 
Visual Approach Slope Indicator ( V A S I ) 
which provides a visual glide path within the 
approach zone. The lights at the 600-foot mark 
from the threshold are known as the downwind 
bars, and the lights at the 1,300-foot mark are 
known as the upwind bars. When approaching 
on the proper glide slope, the pilot will see— 

1—The upwind lights red and the downwind 
lights white. 

2—Both upwind and downwind lights white. 
3—Both upwind and downwind lights pink. 
4—The upwind lights white and the down­

wind lights red. 

to Sample Test Items 
Item Answer 

4 2 Airman's Information Manual (Part 
I ) Glossary. The M E A provides both 
navigation signal coverage and ob­
struction clearance between radio fixes. 

5 3 To coordinate the skidding turn, the 
student should apply or increase right 
rudder pressure and increase the bank 
to maintain correct rate of turn. 

6 1 The aircraft is east-northeast of the 
station, on a magnetic bearing of 255° 
to the station. A n accepted procedure 
is to turn right (the shortest distance) 
to magnetic heading 205° (60° less than 
the desired track inbound), then turn 
to magnetic heading 265° when the re­
lative bearing approaches 60°. 

7 4 F A R 91.33(d). 
8 4 I f no air/ground communications fa­

cility is associated with the omnirange, 
"(n a m e) U N A T T E N D E D V O R 
( V O R T A C ) " will be heard. Airman's 
Information Manual (Part I ) . 

9 2 Under the airspeed and bank condi­
tions stated in this item, the amount of 

11 



Item Answer 
turn error is predictable. Turn error is 
approximately equal to the latitude at 
which you are flying. 

10 3 A . Correct as stated. 
B. The angle of bank required to 

maintain a standard rate of turn 
varies directly with T A S . 

C. Correct as stated. 
D. Correct as stated. 
E. The turn needle utilizes the prin­

ciple of precession for its indica­
tions. 

11 3 Airman's Information Manual (Part 
I ) . 

12 4 See Exam-O-Gram No. 6 in the Ap­
pendix. 

13 3 The cold front at the surface is in ad­
vance of the cold front aloft. There­
fore, warm air will be encountered at 
some point between A and B and the 
wind shift will produce a crosswind 
from the right. 

14 3 201 miles, ground speeds ranging from 
152 knots to 175 knots. 

15 2 51.4 gal. to SFO, 14.7 gal. to alter­
nate, 30.0 gal. reserve. 

Pound* Moment It COO 
16 1 Empty weight 4,940 854.8 

Oil 7.5 lb./gal 75 15.0 
5 passengers in 1, 2, 3, 4, 

5 (170 lb. each) 850 181.0 
Pilot and 1 passenger in 

copilot seat (170 lb. 
each) 840 82 .0 

Fuel main tanks (maxi­
mum consistent with 
T O G W ) — 645 124.3 

Baggage 150 30 .0 

7,000 1,187.1 

17 2 The 700 millibar chart represents ap­
proximately the 10,000 foot level. 

18 1 Correct as stated. 
19 2 Correct as stated. 
20 4 Clear ice is most likely to form from 

the large droplets of water contained 
in convective type clouds. 

21 3 Distance from the airport to Sparks 
radiobeacon is 11.2 miles (8.9 and 2.3 
miles). 3,600 feet to climb in 6 minutes. 

22 2 The aircraft is capable of climbing at 
a rate of slightly more than 350 fpm 
in single-engine configuration at a 
pressure altitude of 5,000 feet. 

Item Answer 

23 1 From full scale left to full scale right 
covers approximately 20° (10° R or L 
of center). Airman's Information 
Manual (Part I ) . 

24 2 The magnetic bearing to Sparks radio 
beacon from the aircraft is 027°. The 
pilot has selected the 200 OBS setting 
because he will track to Verdi on that 
course. 

25 4 Airman's Information Manual (Part 
I ) , "Frequency Utilization Plan." 

26 4 The clearance requires that climb to 
assigned altitude be made in a standard 
holding pattern if altitude is not at­
tained on initial arrival at Sparks. 
The type of entry is determined by the 
aircraft heading on arrival at the hold­
ing fix. (In this case, a teardrop entry 
would be recommended.) 

27 3 Airman's Information Manual (Part 
I ) . The climb should be made as 
rapidly as practicable to 1,000 feet be­
low the assigned altitude, and then at 
the rate of 500 fpm. 

28 1 The information needed to solve this 
problem is as follows: 
MC 2 S 0 ° + 1 8 0 E V A R = T C - 2 5 7 ° 
CH 243° + 0 ° D E V + 1 8 0 E V A R = T H - 2 6 1 ° 
TAS 197 knots. 
OS 180 knots. 
The resultant wind is approximately 205° 

.at 22 knots. 

29 3 Airman's Information Manual, Part I, 
"Radiotelephone Phraseology and 
Techniques." 

30 3 Airman's Information Manual, Part I, 
"Speed Adjustment of Arriving Air­
craft." 

31 1 Assuming arrival at calculated E T A , 
approximately 12.1 gallons of fuel in 
excess of required fuel will remain. 
At 40 gph this will be equivalent to 
approximately 18 minutes. 

32 2 See SFO ILS Approach Chart. 
33 2 Airman's Information Manual, Part I, 

"Instrument Landing System." 
34 4 Airman's Information Manual, Part I, 

"Radar Controlled Approaches." 
35 1 Airman's Information Manual^ Part I, 

"Visual Approach Slope Indicator 
( V A S I ) . " 
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A P P E N D I X 
This section contains supplementary data for 
use with the sample test and additional material 
of value to the applicant for the Instrument 
Ground Instructor Rating. 



FLIGHT TIME ANALYSIS 
CHECK POINTS ROUTE 

CRUISE 
ALT./FLT. 

LEVEL 

TRUE 
COURSE 

AIRSPEED-KTS. 

C A S 

WINDS ALOFT 
DIRECTION 
VELOCITY 

TEMPERATURE 

DRIFT 
CORB 

ANCLE 

GROUND 
SPEED 

H5TANCI 
TIME 

LEG TOTAL 

FUEL 
CONSUMPTION 

CALS. 

TOTAL 

T. 0. S p a r k s J9_ 

S p a r k s V e r d i 165 265/50/-1 

V e r d i S i g n a l 26?/?0/-l 

S i g n a l S A C 

S A C R I O 260/25/+6 

R I O B a y F t , 260/25/+8 

B a y P t , O A K 26o/20/+8 

O A K S F O 10.0 3 ^ 

ALTERNATE DATA FUEL SUMMARY 

O A K ^ ^ • c i i t f r T 10.0 
O A K S A C 165 260/20/+10 

F o r t h i s f l i g h t u s e 18° e a s t v a r i a t i o n . 

TIME CALS. 

ENROUTE 

ALTERNATE 

RESERVE 

EXTRA 

TOTAL 

FIGURE l. Flight log. 



Data on F A S T W I N 8712X 
The aircraft is a five-to seven-plnce twin-engine "Fastwin" typical of various light twins 

currently in use. 

I t is appropriately equipped for instrument flight and has the following radio installotions: 
One automatic direction finder ( A D F ) . 
Dual V H F receivers (both with frequency range 108.0-126.9 M H z ) with omni visual dis­

play of the three element type (course selector, course deviation indicator, and "TO-
F R O M " indicator) and instrument landing equipment (ILS—localizer and glide slope). 

One marker beacon receiver. 
Two 360 channel transceivers range (118.0-135.9 M H z ) . 

Empty Weight: 
A s equipped, 4,940 pounds. 

Maximum Allowable Gross Weight: 
7,000 pounds. 

Oil Capacity: 
10 gallons (5 gal./engine). 

Usable Fuel: 
Main—156 gallons. 
Aux.—67 gallons (37.5 gal. in each of 2 aux.). 

Fuel Consumption: 
40 gal./hr. (20 gal/hr./engine). 

Baggage Compartment: 
See weight and balance information. 

Calibrated Airspeeds: 
BeBt Climb 110 knots Approach. lOOknots 
Cruise _ 165 knota Stall 70 knots 

Altitudes: 
All flight altitudes will be in terms of M E A N SEA L E V E L (MSL) unless otherwise specified. 

Radio Call: 
Fastwin 8712X 

De-Icing Equipment: 
Aircraft is equipped with propeller anti-icing; wing, vertical and horizontal stabilizer de-icers. 

Compass Correction Card: 
F O R (MH) 0 30 60 90 120 150 180 210 240 270 300 330 
S T E E R (CH) 1 30 58 90 122 153 179 210 240 272 300 330 

Weight and Balance Data: 
Pound* MomaallOQO Poumli MtmMllOOO 

Empty weight 4 ,940 854 .8 Fuel—Mains 
Oil 7.5 lb./gal 75 15 .0 Fuel—Auxiliary -
Passengers 170 lb. each . - Baggage. - -
Pilot and Copilot 170 lb. each.._ - - -

16 FIOUBE 2. Aircraft data (Faattcin S112X). 



PASSENGERS 

S E A T 
NCX WEIGHT M O M E N T / 1 0 0 0 

C o - P 170 16 
4 170 22 
5 170 22 
1 170 29 
2 170 29 
3 170 29 

F U E L 
G A L S . WEIGHT M O M E N T / 1000 
10 60 12 
20 120 24 
30 180 36 
40 240 48 
50 300 59 
60 360 71 
70 420 83 
80 480 94 
90 540 105 
100 600 116 
110 660 127 
120 720 138 
130 780 148 
140 840 159 
150 900 169 
156 936 175 

L & R O U T B O A R D F U E L S Y S T E M 
G A L S . WEIGHT M O M E N T / 1 0 0 0 
10 60 11 
20 120 21 
30 180 32 
40 240 43 
50 300 53 
60 360 64 
67 402 72 

B A G G A G E 
WEIGHT M O M E N T / 1000 
25 5 
50 10 
75 15 
100 20 
125 25 
150 30 
175 35 
200 40 
225 45 

WEIGHTS A N D M O M E N T S T O 
D E T E R M I N E A L L O W A B L E LIMITS 

167. 40 Min. T o 1 7 4 . 4 0 Max . 
(Stay Within Min. and M a x . L i m i t s ) 

M i n i m u m M a x i m u m 
Weight M o m e n t / 1 0 0 0 M o m e n t / 1 0 0 0 
5500 921 959 
5550 929 968 

5600 937 977 
5650 946 985 

5700 954 994 
5750 963 1003 

5800 971 1012 
5850 979 1020 

5900 988 1029 
5950 996 1038 

6000 1004 1046 
6050 1013 1055 

6100 1021 1064 
6150 1030 1073 

6200 1038 1081 
6250 1046 1090 

6300 1055 1099 
6350 1063 1107 

6400 1071 1116 
6450 1080 1125 

6500 1088 H 3 4 
6550 1096 1142 

6600 1105 1151 
6650 1113 1160 

6700 1122 1168 
6750 1130 1177 

6800 1138 1186 
6850 1147 1195 

6900 1155 1203 
6950 1163 1212 

7000 1172 1221 

F IGURE 3. Weight and moment data. 
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S.L. 2 4 6 8 10 
FIELD ELEVATION (PRESS. ALT.) 
THOUSANDS OF FEET 

1000 1500 
TAKEOUT DISTANCE - FEET 

2000 

FIOUBE 4. Short-field takeoff distances over 50-foot obstaele (20 mph headvyind). 



R A T E OF CLIMB - F T / M I N . 

FIOUBB 5. Rate of climb (7,000-pound gross weight). 
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0 100 200 300 400 500 600 
RATE O F CLIMB - FT/MTK. 

FIG IT BE 6. SINGLE-ENGINE RATE OF CLIMB (7,000-POUND GROXS WEIGHT). 
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A/6 VOICE <FSS) COMMUNICATIONS 
& AERODROME DATA 

Civil Aerodrome* with terminal control A/Q voice communications are listed below. Atrodromfi 
ItCitsd ultNn tin limit* at (•• til AMI Cbirtt irt listed win tt« IHCIRC Am Ckirt. Frequencies transmit and 
receive unless otherwise noted. An asterisk (•> follows those tower frequencies also used for 
approach control- Values defining sectors are outbound radlals from the facility. Chart panel 
identification letter is shown to right of listing. For additional communications data, refer to 
appropriate supplemental publications. 

UHTAHOE A RENO toOM-llfU 117.9T 351T 
Tw-119.0 1Z2.5B SadCf-mj Tar-llW™2W(l 27BT Ssd CM-121.S 
MOOEeTO cJtt-W — IACRAMEKTO Tw-119.5 U2.5R* 
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L E G E N D 
AERODROMES 

Aerodromes/Seadromes shown in BLUE have an approved Low Attitude Instrument Approach 
Procedure published. The OOP FLIP Terminal contains only those shown in DARK BLUE. 
Aerodromes/Seadromes shown in BROWN do not have a published Instrument Approach 
Procedure — 

LAND SEA 

<J 0 Chril <]> <J> 

Q Jelnt Crvlt-Mlfltary < ^ £ , 

Q Q Military O O 

(fl) © Heliport 

RELATED f ACUITIES 
Pilot to FereceMer Service (PFSV) 

e-e Continuous Operation 

x La** Than Continuous 

Weetner Radar (WJtR) 

dH» PFSV and WXR Combined 

ILS Availability 

I. Paranthesi* around aerodrome 
nam* Indfcetee military lending 
right* not avail a 61 a 

I, Aerodrome elevation given in feet 
above or below main aaa level. 

3. Length ot Ionian runway given 
to nearest 100 teat with 70 feat 
• i the dividing point (Add 00) 

a. Aerodrome symbol may t>* off­
set for anrouta navigation eld*. 

9. PvtPrlvate •**. not available to 
general public. 

Runway Lighting Capa­
bility. &ur Indicate* 
lighting on prior reauett 

Aerodrome / 
Elev 

Redar 
Service* 

Availability 

ATIS I 0 8 . s \ 
Congest 
Landing 
Runway 
Length 

.V«ANonia^- / 

> " / ASR/PAR V 

Automatic Terminal 
Information Service 
and Frequency 

* ( N o m e / 

" ° ] I n d l e e i e e 

RADIO AIDS TO NAVIGATION AND COMMUNICATION BOXES 

RADIO AIDS TO NAVIGATION 
VHF/UHF Aid* are depleted In BLUE 
LF/MF Aid* are depicted In BROWN 

COMPASS ROSE 
Oriented to 

Magnetic North 

O V 
VOR TACAN VORTAC 

LF/MF Range with •Imurte-
naou» Voice Signal Capability 
(Sofia tip (n *'N" Quadrant) 

LF/MF Range without timui. 
uneov* Voice Signal Capability 

IIIIIIIIIIIIIHIIIIIlliiiii" 
LF/MF Range Course 
Feathered tide Indicate* 
"A" Quadrant 

LF/MF Mon-dlrectlonal 
nsfi ftadtobeaccn or Marine 
&v Rediobaecen 

UHF Non4lractlonal 
m RMtobaacon 

CompaH Locator Beacon 

Conteian Station 

Merkar Beacon 

Fan (FM> Bone AM) 

I LB LocalUer Course with ATC 
Function. Feathered tide 
indkatM Blue Sector 

RADIO AIDS TO NAVIGATION 
DATA BOXES 

Abnormal Statu* Underprlnt for 
Affected Data. TO BE CMSN. 
SMUT DOWN, MAY BE CMSN. ate. 

n m smut 
DME Chan 

NAME 
NAM K . 000.0 (T) 

MN sr 000 
VOR with 
TACAN 
compatible 
DME 

Combined VHF/UHF 
and LF/MF data 

'usable range at 12,000'-25 NM 

NAME/ 1 

NAM Si. *QPj 

• Operate* i**e 
/ than contlnuou* 
^ or On Be Que* t 

Underline 
Indicate* 
No Voice 
Transmitted 
On thit 
frequency 

TACAN channel* are without 
vole* but ere not underlined 

u . H „ t i , ° - 8 - Weather 
Norfolk _ Station «W> WMiftf* fftfta ° voice 

* Communlcaflan 

1DENT« Commercial 
000 BnMdea«t Station 

AIR/GROUND COMMUNICATION 
BOXES 

Shadow 601 Indicate* Standard FSS 
A/O, Vole* Communication* freq* 
inn, 1211R. 126.7,113.6 and 2SV4 
era available at ell altitude* without 
terrain Interference. 

Plain boi, with freq/*. Indicate* all 
Standard FSS freq* are not available, 
or are not available at all altitude*, 
due to tlrrain Intarlerence. 

126.7-

WASHJfJGTON 
Controlling FSS 
name 

Hfrf 379T 

•Thttit the bait traq 
to u»e in the 
immediate vicinity 
ol thi* arte Insuring 
recaption at low 
altitude* Other 
fr*a* are eveiiabH 
from the Controlling 
FSS named, 
however, attitude 
may detertn tie their 
reception. 

All Standard FSS 
Iraq* except the 
crossed out 136.7 
ere available al thai 
location. 
S79T i* other fSS 
frequency aval lab I* 

Plain box, without frequencies 
indicate* no Standard FSS 
frequencie* avaliebie. 

Q FlijTn: Service Station (FSS) 
Remote Communication* Outlet (RCO) 

Umltad Remote CommunloMlom 
OutMrtaRCOl 

THE U.S- FEDERAL GOVERNMENT 
DISCLAIMS RESPONSIBILITY FOR 
NONFEDERAL NAVIGATIONAL 
FACILITIES 

FIGURE 8a. A/O voice communications and aerodrome data. 



AIR TRAFFIC SERVICES ANO AIRSPACE INFORMATION 
AIRWAY A N D ROUTE DATA 

VMF/UHF Dim I * depicted In BLUE. LF/MF depleted M GROWN 

<AlfA ROUTE> 

VHF/UHF Oceanic Rout* I tftntr heathen 
LF/MF Oceanic Rout* Identification Oceanic flout* (Controlled) 

• Military Route 

o-o-o-o-o-o-

Sme~o6ojE> 

Subttrtute Routa Structure (tea NOT*Mi for facility outage*! 
Unutable or Cloiad Segment 

Facility Locator uled with Radial Llna in lh* forma tion of a Reporting Point 
-<AMF 000 ) 

Facility Locator ueed with Bearing Lina in the forma tlon ot • Reporting Point 

Oil 
Radial Outbound from a UHF/VHF Radio AM 

036-
Total Mileage between Compuleory Reporting Polnti and'c Radio 
Aid* Mileage between ottiar Reporting Polnti Radio Aid*, end/or Milaaga Breakdown VOR Changeover Point Civ ma ml fane* to Radio Aidi (Not thown at mid-point location*) 

MHaaia Breakdown < (All mileage* ar« Nautical to the naaraat full mlla) 
Oenotei DME tin (Dutance aama ai routa mileage) 

Denote* DME In (Encircled milaaga *hown whan not otherwiaeobvloul) 
MA* (MmmuTi MAA-15500 Authortied Altitude) 

3500 3500 MEA (Minimum Enrouta Altitude) 
• 3000 MOCA {Minimum Obitruc •3000 tion Claaranca Altitudai 

Direction ot Flight 
. MEA, MAA and/or MOCA -H ™1 Change at other than fladic Aida to Navigation 

MRA (Minimum Recaption 
MCA (Minimum Creating Altituda) 

EXAMPLE OF GROUPING 
Akwey ftetlrtelion lire tee AtaKMca) 

REPORTING POtNTS 
*T* Compulwy Reporting Point f\ Non Compultory Reporting Point Offiat Arrow* Indicate A Fac.llty Forming a Pa port — ing Point. Toward LF/MF. Away From VMF/UHF 

BOUNDARIES 
Altimeter Selling Change 

•nan not other 

AflTCC Remoter) Site* 
Flight Information Region (FIR) 

Combined FIR and ADI7 
" Oceanic Control Area (CTA) 

Control Zona Intnl Boundary it. mined amen coincident with ARTCC or FIR) 
Ansa of Enlargement (Contain* only data tor through flight!) See Area Chart a for complete data 

Official Time lone 
AIRSPACE INFORMATION Open area (white) Indicate* controlled •Irapace Shaded *>a> (brown) Indlcetea un controlled alrepece up to le.SOO". THE BASE OF THE CONTINENTAL CONTROL AREA IS le.SOO FT MSL EXCLUDING THE AIRSPACE LESS THAN 1.000 FT ABOVE THE TER RAIN. PROHIBITED AREAS AND CERTAIN RESTRICTED AREAS 

MISCELLANEOUS 

Within the U S.. mm Federal owned/ operated radio aide to navigation are annotated tl Indicate whether oDer-•ted by Stale. City. County. Private, ate. 
ALL MILEAGES ARE NAUTICAL 
EXCEPT AS NOTED 
ALL ft*DIALS AND BEARINGS ARE 
MAGNETIC ALL ALTITUDES ARE MSL EXCEPT AS NOTED ALL TIME IS ORCENW1CH MEAN 
STANOARD) TIME tOMT) EXCEPT NOTED ALL STATES ON DAYLIGHT SAVING TIME EXCEPT KENTUCKY AND MICHIGAN 

SPECIAL USE AIRSPACE RESTRICTED AREA/MILITARY CLIMB CORRIDOR PROFILE [SEA LEVEL AEflOOROMEl 

B 0600-tSOOZ U MON-FRI Q) 
X IFR © 
I FS* © 

P • Prohibited Area R - Reetrieled Area W. Warning Area D Danger Area C • Caution Area Intanilve Student Jet Training Area 
SPECIAL USE AIRSPACE WILL INCLUDE 1 Aree Idenlldcation In Canada area ident n preceded by the latter C (CANADA) followed by e number (PROVINCE) 

2 Eflective Altitude ot eiripace le ehown up to but not including 11.000' When the alrtpeca en com pet tat all altitude* In th* low altitud* itructur*, no ero tude will be ehown 

C A U T I O N i ALTITUDES A N O MILEAGES VARY 
WITH EACH CLIMB C O R R I D O R , C O N T A C T APPROPRIATE C O N T R O L For VFR fii|M tniougri Mihtery Climb Corridor*, civil tirca't con ltd approach control on \ 2J S or tthi frequency ittown within the area on the face of (he chut Military i.rcrilt con lull FLIP Enroute Supplement lor treouenciei and FLIP Planning section II for procedure*. ) Opareting Time When contlnu-oui no time le ehown Day* Sunnee to Suntet' Night Suneet to Sunrtie Hour*: Given In OMT. 06O0-1300Z MonFri: Indicate* eraa doe* not •eilt an Sat. or Sun. 1 Mar 19 June Indicate* anil In ua* only through date* given 

4 Weather Condition* during which the era* la In bp *< ell on When contlnuou* no weather I* ehown VFR; Ul*d only during VFR Condition* IFR Uied only during IFR Cond I tlon* 5 Voice Cill of Controlling Agency for enroute Clearance through •ree No A/0 unlet* Indicated 11ndicate* complete information In tabulation on front panel 

FIGURE 8b. A/G VOICE COMMUNICATIONS AND AERODROME DATA. 



TERMINAL FORECAST 

FT1 2216I4.5 
17Z WED-05Z THU 

SFO 01537 214.15. 1830Z ci8o> 2318G. 2100Z 20O 2I4-I8G 
OCNLY C20®. 0100Z WK FROPA 25CDCll|0® 2920G. O5OOZ 
2508OCDC1I(.CXD) 3020G 

RNO II4XXD 3015. 2000Z 6CXDCII1.O© 2820G. 0100Z WK FROPA 
C55<B> J025G. Olj-OOZ 5OCDC8O© 3318G FEW SW- VCNTY 

SAC O 2115. 2100Z II4.O® 2ij£0G. 0200Z WK FROPA 60CDC120© 
21+18. 0800Z J4.5OCI2O® 3315. lij.OOZ Ii.5CDClJ4.CKO 3320G 

OAK cises 2315. 1900Z C18D> 2 M 8 G . 2100Z 20CD 2I4.I8G 
OCNLY C20®. 0100Z WK FROPA 250C114-OCD) 2918, 0600Z 
25O80CDCli(.0tQ) 3015. 1600Z 25O80CD1J+OCD 3020G 

WINDS ALOFT FORECAST 

FD3 WBC 221755 
I8-2I4.Z WED 

LVI 3000 5000 FT IOOOOFT 15000FT 20000FT 25OOOFT 

FAT 21|18 2520+09 2730+03 28^5-09 2760-16 27l|.5-31 
SFO 2520 2620+10 2625+05 27IJJO-IO 2760-17 3014-0-32 
RNO 26^0+01 2760-OU 2950-1k 2850-29 

SCHEDULED HOURLY AVIATION WEATHER REPORTS 

03k S A 3 K 2 2 2 2 0 0 
RBL 350800)30 0L4-9/6^/22/3027G35/967/HVY CU OVR MTNS N AND SE 

-*RBL 
SAC /-®8 080/67A6 / 2221+ .G31/976 /ACSL W FEW CU 
RNO M70D1500)35 001/58/20/2215+31/958BD ALQDS NOT AM FLWS SAC 

035 SA35222200 
SFO M20®/(Q)15+ 135/56A5/2518G25/992+SF0 ̂ 3/6 

FIOUBE 1 3 . Terminal Forecast. 
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A R E A F O R E C A S T 

F A S F O 22181+5 
11P-23P W E D 
19Z WED-07Z T H U 
N R N A N D C N T R L C A L I F C S T L W A T E R S W R N N E V 

C L D S A N D W X . WK C O L D F R O N T N E A R L A K E V I E W A N D SWWD A C R S N R N 
C A L I F W I L L MOV T O N E A R A U S T J N - F R E S N O L I N E SWWD I N T O P A C B Y 
07Z. S F C LOW R P D L Y D V L P G N E R N N E V . 

N R N C A L I F A S L 50-70©-e L Y R S O V R M T N S N R N C A L I F N E A R A N D N O F 
F R O N T A N D SWD A L G S L O P E S T O L A K E T A H O E A R E A . W I D E L Y S C T D SNW 
OR R A I N C H G G T O SNW S H W R S N E A R A N D N O F F R O N T , C L D N S A N D 
S H W R S S P R D G SWD O V R W S L O P E S M O S T O F S I E R N E V S D U R G A F T N A N D 
E V E . A F E W S H W R S P R B L S A C R A M E N T O V L Y I N A F T N A N D E V E . A L S O 
A FEW S H R S C S T L S E C S N O F S A N T A R O S A M O S T L Y N E A R F R O N T . LWR 
A S L 10-200-0 C S T A N D C S T L V L Y S M O S T O F N R N A N D C N T R L C A L I F B U T 
L C L Y C L R M O R E I N L A N D S E C S C S T L V L Y S A N D BCMG O C N L Y S C T D M O S T 
C S T L V L Y S E R Y A F T N . C L O N S B C M G M O S T L Y 20-30® T O O C N L Y 
B R K N C S T L S E C S N R N C A L I F L A T E A F T N A N D E V E A N D L C L Y N O F 
F R O N T C N T R L C A L I F C S T B Y 07Z. H I R A S L 120-ll*0©-e L Y R S 
D V L P G N R N C A L I F A N D S P R D G O V R M O S T O F C N T R L C A L I F A S A S L 
1IL0-1600M5 A F D K . S O M E A S L LL0-60CD-© I N S A C R A M E N T O V L Y D U R G 
A F T N M O S T L Y I N S H W R S I N F O O T H I L L A R E A S . T O P S T O 230 M S L . 

WRN N E V A S L 8O-1OOD-0 W I T H S C T D SNW S H W R S M T N S A N D R A I N 
C H G G T O SNW S H W R S V L Y S N E A R A N D N O F F R O N T NWRN N E V A R E A 
S P R D G SWD O V R M T N S S W R N N E V D U R G L A T E A F T N A N D E V E A S F R O N T 
R C H S T H O S E A R E A S . H I R A S L 1LLO-16O(0>-© L Y R S NWRN N E V BCMG 
G E N S W R N N E V B Y E V E . C L D N S BCMG O C N L Y S C T D N W R N N E V V L Y S A 
FEW H R S F L W G F R O P A . T O P S T O 250 M S L . L C L BLWG D U S T WRN 
N E V . 

I C G . O C N L M O T I C G I N S H W R S A B V F R Z G L V L . F R Z G L V L 100 M S L 
C N T R L C A L I F LWRG T O SFC-50 M S L N E A R O R E G B R D R N E A R A N D N 
O F F R O N T . 

T U R B C , O C N L M O T T U R B C O V R M T N S A N D L C L Y I N G U S T Y W T O NW 
S F C W N D S N R N C A L I F NWRN N E V S P R D G SWD O V R S W R N N E V S I E R N E V S 
D U R G A F T N A N D E V E . P S B L B R F S V R T U R B C I N S T A N D I N G W V S E S L O P E S 
S P R D G SWD O V R C N T R L C A L I F S W R N N E V B Y 07Zo 

O T L K 07Z-19Z T H U 0 S C T D S H W R S C O N T G M T N S B U T C L D N S BCMG 
M O S T L Y S C T D V L Y S E C S WRN N E V N R N A N D C N T R L C A L I F I N C L G C S T L 
A R E A S B Y M R N G . S O M E JLO-^OOWO) N E A R M T N S S A N J O A Q U I N V L Y A R E A 
A F T M I D N , 

FlQUBE 14, Area Forecast. 
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FEDERAL AVIATION AGENCY 
INSTRUMENT PILOT EXAM-O-GRAM • No. 6 

VFR OPERATIONS on an INSTRUMENT FLIGHT PLAN 

Analyses of answers to Instrument Pilot Written Examinations indicate that 
many applicants do not understand certain aspects of VFR and "VFR CONDI­
TIONS ON TOP" operations while on IFR clearances. Applicants for the 
Instrument Rating should be able to answer the following questions relating 
to these operations. Answers and explanations follow. 

* * * * * * * * * * * * * * * * * * 
1. Why request a f f VFR CONDITIONS ON TOP" clearance? 
2. When would a pilot request a clearance to "VFR CONDITIONS ON 

TOP"? 
3. What restrictions apply to the pilot's choice of altitude while operat­

ing on an IFR clearance with provision to "MAINTAIN VFR CONDI­
TIONS ON TOP"? 

4. When can a "VFR CONDITIONS ON TOP" request be approved by 
ATC? 

5. What separation from other aircraft is provided to a "VFR CONDI­
TIONS ON TOP" flight? 

6. What is the recommended position reporting procedure for "VFR 
CONDITIONS ON TOP" operation? 

7. A pilot is flying on an IFR clearance, with an altitude assignment of 
"VFR CONDITIONS ON TOP". He anticipates that he will be unable 
to maintain flight in VFR conditions because of reduced visibility or 
increasing height of the tops. What should he do? 

8. When may a pilot deviate from his route of flight while operating 
IFR with a "VFR CONDITIONS ON TOP" clearance? 

9. Why would a pilot request a VFR climb or descent while on an IFR 
flight? 

10. What are the procedures for radio communications failure during a 
"VFR CONDITIONS ON TOP" operation? 

•Eara-0-Grirn« are non-direclive In nature and are 
Isued solely as an Information service to Individual* 
Interested In Airman Written Examinations. 
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EXPLANATIONS (numbers correspond to questions): 

1. In preparation for IFR flight above an overcast, or in an area of 
generally unlimited ceilings and visibility, pilots may request 
"VFR CONDITIONS ON TOP" to permit them to select an altitude, 
or altitudes of their choice, rather than specific ATC assigned 
altitudes. If during flight "in the clear" at a specific assigned 
altitude, turbulence or unfavorable ground speeds are encountered, 
or if icing in clouds ahead is expected, a "VFR CONDITIONS ON 
TOP" clearance may allow the pilot a greater choice of operating 
altitudes. 

2. Departing instrument-rated pilots who wish an IFR clearance only 
to climb through a layer of overcast or reduced visibility, and then 
continue flight VFR, may request ATC clearance "TO VFR CONDI­
TIONS ON TOP". - This request may be made through a Flight 
Service Station, by telephone to ATC, or by request to the Tower 
before taxiing out. The clearance, which authorizes IFR flight 
through the cloud layer, will contain a near-by clearance limit, 
routing, and a request to report reaching "VFR CONDITIONS ON 
TOP". When the pilot reaches "VFR CONDITIONS ON TOP" and 
desires to cancel the IFR portion of his flight, he should so state. 
This type of operation can be combined with a VFR Flight Plan to 
destination. 

3. The pilot may fly at an altitude of his choice, provided the altitude 
is 

a. at or above the MEA, or MOCA if appropriate, and 
b. at least 1000 feet above the existing meteorological 

condition (cloud layer, smog, haze, etc.) if any, and 
c. at an altitude appropriate for the direction of flight 

(odd or even thousand, plus 500 feet) if operating at 
3000 feet or more above the surface. 

Pilots should be especially alert for head-on traffic when climbing 
or descending on the airway centerline. 

4. "VFR CONDITIONS ON TOP" may be approved by ATC when 
specifically requested by the pilot in flight provided pilot reports 
have not indicated that conditions are unsuitable. 
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4. (continued) 

"VFR CONDITIONS ON TOP" may be approved by ATC when 
specifically requested by the pilot prior to departure, provided 

a. pilot reports have not indicated that conditions are 
unsuitable, and 

b. the pilot is advised of the height of the tops, or that 
height of tops is unreported, and 

c. if height of the tops is unreported, alternate altitude 
provisions are included in the clearance. 

EXCEPTIONS: 

ATC will not approve "VFR CONDITIONS ON TOP" 
operations 

a. to provide separation between aircraft holding 
at night, or 

b. to aircraft operating in Positive Controlled 
Airspace. 

5. No separation is provided. However, the pilot may expect to receive 
traffic information on known IFR traffic. Any time a pilot is flying 
"in the clear", whether at a specific assigned altitude or at an 
altitude assignment of "VFR CONDITIONS ON TOP", collision avoid-
ance is the pilot's responsibility. 

6. Regardless of the altitude being flown, pilots on IFR Flight Plans 
report those fixes designated as compulsory reporting points for 
all altitudes, and additional position reports as requested by A T C . 
A pilot operating on an IFR Flight Plan with an altitude assignment 
of "VFR CONDITIONS ON TOP" would report in the following manner: 

SKYTWIN FOUR ONE ALPHA OVER OKLAHOMA CITY ONE 
EIGHT, VFR CONDITIONS ON TOP AT EIGHT THOUSAND 
FIVE HUNDRED, ESTIMATING SAYRE FOUR EIGHT, 
AMARILLO. 

If position reports are made to a Flight Service Station for relay 
to the controlling facility (center or approach control), pilots 
should state that the flight is on an Instrument Flight Plan. 

7. Pilots flying with a VFR restriction must not enter IFR weather 
conditions. In such situations, pilots must request a specific altitude 
assignment and maintain flight in VFR conditions until an appropriate 
amended clearance is obtained. 
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8. Remember that when flying on an IFR clearance with a VFR 
restriction, a pilot must comply with Instrument Flight Rules 
plus applicable Visual Flight Rules. A pilot operating "VFR 
CONDITIONS ON TOP" is expected to remain on the centerline 
of airways or routes described by his ATC clearance unless 

9. If, at the start of an IFR flight, a pilot wishes to climb in VFR 
conditions, or if, while flying at a specific assigned altitude, he 
wishes to climb or descend in VFR conditions, he may request to 
do so (except in Positive Controlled Airspace). Sometimes such a 
procedure is considered a practical method of avoiding delay due 
to other traffic. 

10. The procedures are the same as for operation at a specific 
assigned altitude. Pilot action in compliance with regulations 
is determined by existing weather conditions (VFR or IFR), as 
outlined in the Flight Information Manual. 

References: 

Airman's Information Manual, "Air Traffic Control Procedures. 

a. 
b. 

c. 

otherwise authorized by ATC, or 
maneuvering as necessary to clear the intended 
flight path, or 
the pilot exercises emergency authority. 

FAR 91 
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