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Preface 

This examinnti n guide was prepared by the Federal Aviation Agency 
as advisory circular AC 61-20 to assist npplicnnts who are prepnring for the 
Instrument Flight I 1 strurtor Written Examinntion. It supersedes the Imtru- 
m n t  Flight Inatru or h'xaiiiiiiatioa Ouide issued in 1962. 

This guide out1 ? nes the srope of the basic aeronnuticnl knowledge re- 
quirements for an it/strnment flight instructor; acquaints the applicant with 
source material thntl mny be used to acquire this bnsic knowledge; and pre- 
sents a sample examination with nnswers nnd exglnnntions to the sample test 
items, and many illustrations nsed in the current Instrument Flight In- 
structor Written Examinntion. 
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INSTRUMENT FLIGHT/ INSTRUCTOR WRITTEN EXAMINATION GUIDE 

Introduction 
The flight instructor must he n versatile in- 

dividual. Not only must he be well grounded 
in the fundamentals of neronnutiral knowledge 
for the instructor rating he holds (or for 
which he is a candidate), but hq must also be 
a good teacher. In  this connection, sometimes 
the question is asked : “Which is more impor- 
tant to a flight instructor: knowledge of his 
subject (nnd skill in flying) or the ability to 
tench so that he gets it across to the students?” 
Actually, there is nothing to be gained by de- 
bating such n question. The relntive impor- 
tance of one over the other is beside the 
point; both nre essential and dependent on each 
other. 

What is required to hecome a skilled and 
effective flight instructor? Although some pos- B) sass in a greater degree than others those traits 
desirable in an instructor, no one is born a 
nnturnl instructor. Good flight instructors 
become so through study, experience, and hard 
work. Probably more than any other single 
factor, the new flight instructor’s own attitude 
toward flight instruction determines what kind 
of job he will do. 

After the prospective flight instructor has 
acquired his rating, it is imperative that he 
make a continuous effort to stay current. This 
is extremely important for the prncticing flight 
instructor because aviation is not static, it is 
dynamic and changing, and what holds true 
today mny not necessarily apply tomorrow. 
The practicing flight instructor must keep 
himself informed ahout new techniques, hew 
equipment, new procedures, and regulatory 
changes. 

Knowledge and understanding are seldom 
gained quickly or easily. This is particularly 
true in the diversified field of instrument flight 
instruction. There can be no substitute for 
diligent study to nttnin basic knowledge, un- 
remitting effort to develop competence, and * 1 

continuous review to remain current in the 
many nreas where technological change is the 
rule rnther than the exception. 

The purpose of this guide is to provide 
guidance for the serious student by outlining 
the scope of kno\vledge required. Thus, the 
student is better able to intelligently direct 
his study plan. 

Type of Examination 

The Instrument Flight Instructor Written 
Examination consists of two sections, each of 
which contnins 50 questions. Section 1 deals 
with “Fundnmentals of Flight Instruction”; 
Section 2 deals with “Performance and Analy- 
sis of Instrument Flight Trnining Maneuvers 
and Procedures.’’ A detailed outline of sub- 
ject areas covered in each section appears later 
in this guide. The time required for the ex- 
amination is approximately 4 hours. 

The examination questions are of the ob- 
jective. multiple-choice type, and each can 
be answered by the selection of a single item 
as the correct choice. This method conserves 
the applicant’s time, permits wider covernge 
of subject matter in the examination, saves 
time in scoring, and eliminates the element 
of individunl judgment in determining grades. 

Taking the Exomindon 
Al~vnys benr in mind the following facts 

when you are taking the examination: 
1. There are no ”trick” questions Each 

statement means exactly what it says. Do 
not look for hidden meanings. The statement 
does not concern exceptions to the rule; it re- 
fers to the general rula 

2. Carefully rend the statement or question 
firs$-before you look at the answers listed 
helow it. 13e sure you read the entire question 
carefully. Avoid “skimming” and hasty as- 
sumptions. This can lend to a completely er- 



nnd then select 

hnve considerable 
difficuky with', n pnrticulnr question, do not 
spend too mu(h time 011 it but go on t,o those 
of whirh you1 nre cert,nin. When you hnve 
ronrpleted thd ensier items, go bnrk to the 
questions whidh you linre pnssed orer because 
of their diffi<klt,y. This procedure will en- 
ntde yon to se tho totnl time nrnilnble to 

the best. 

in demonstrnting your 
of the subject. 

roneous nppronch to the problem or fnilure 
to consider vital words. Finally, look through 
the list of nlternnte nnsirers or phrases nnd 
find the one thnt nnswers the question fully 
and correctly. Be sure thnt the one yon select 
nnswers the question completely. 

3. Only one of the nlternnte nnswers given 
is completely correct. The others mny be nn- 
swers thnt result from incorrect procedure (in 
n problem, for exomple) or from wrong inter- 
pretntion of the question, or from misconcep- 
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Study Outline for the Instrument Flight instructor Written Examination 

This study outline covers the bnsic nero- 
nautical knowledge thnt the prospective instru- 
ment flight instructor must know. Every test 
item on the FAA written examination is re- 
lated to topics mentioned in this outline. 

Section 1. Fundamentals of Flight 
Instruction 

Applicant8 should familiarize themelves 
with the folloiuing pertinent chapters of the 
Flight Instructor’s Handbook, AC 61-16. 

1. Fundnmentnls of Teaching nnd Lenrning 
(Chnpter I). 

2. Effective Teaching Methods (Chapter 11). 
3. Aeromedicnl Informntion Important to 

Flight Instructors (Chapter IV) .  
4: The Flight Trnining Syllnbus (Chnpter 

@ “!‘Flight Instructor Responsibilities (Chnp 
ter VII) .  

Section 2. Performance and Analysis of 
Instrument Flight Training Maneuvers 

and Procedures 
I. IXTRODITTIOK T O  IKSTRUMEKT 
FLYIKG. EXPLAINIKG TO THE NEW 
INSTRUMENT STUDENT TIIE FOL- 
LOWING : 
A. Basic Concept of Attitude Instrument F l y  

ing. 
1. Attitude instrument system of aircraft con- 

trol as compared to the earlier “1-2-3” 
(needle-ball-airspeed) system of nirrraft 
control. 

2. Compnrison of instrument flying to visual 
flying. 

B. Sensations of Instrument Flying. 
I. Understnnding of the three primary senses 

which provide signals for mnintnining 
equilibrium nnd orientation. 
n. The motion sensins orenns of the inner 

D r  

em. (The sensntions from the inner 

enr during instrument flying are not 
relinhle nud must be disragnrded.) 

h. The postnrnl senses which include 
touch, pressure, and tension. (These 
senses, like those of the inner ear, are 
unreliable in flight without visual aid.) 

c. The sense of sight. (The only reliable 
sense in instrument flying.) 

2. Vnderstnnding of sensations and conditions 
thnt, induce spntinl disorientat,ion (ver- 
tigo). 

11. EXPL$INING T O  THE STUDENT 

SYSTEMS. 
A. The Gyroscopic Flight Instruments (At t i -  

t t de  Indicator, Turn-and-Bank Indicator, 
and the Ileading Indicato+Direc t id  
Gyro). 

a. Rigidity in spnce. 
1). Precession. 

2. Power syste,ms. 
n. Electric,al system. 
b. Suction system. 

operating limintions of- 
n. Attitude indkntor (gyro-horizon). 
I). Torn-nnd-bnnk indicator. 
r. IIending indicator (directionnl gyro, 

slnved gyro, nnd radio magnetic indi- 
cator (RMI) ). 

H. The Differential Pressure Flight Instru- 
nwnts (Altimeter, Vertical Speed Indi- 
cator, and Airspeed Indicator). 

1 .  The pitot-stntic system. 
a. Impnct pressures. 
b. Static pressures. 

opernt ing limitations. 
n. Altimeter. 

T H E  FLIGHT INSTRLXEKTS AND 

1. The properties of gyroscopic action. 

3. Construction, principles of opernt,ion, and 

2. Construction, principles of operntion, and 

The instrument flight in- 
structor should be able to explain 
thoroughly- 
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(1) Method of rending and interpret- 

(2) Setting of the altimeter. 
(3) Types of altitude. 

(a) Absolute altitude. 
(b) Indicated altitude. 
(c) Pressure altitude. 
(d) Density altitude. 
(e) True altitude. 

ing the altimeter. 

NOT&.-For nddltlonnl lnformntlon, Bee VFR 
Exam-0-Grnma No. 0 nnd 11 In the nppendlx. 

(a) Installation error. 
(b) Effect of nonstandard tamper- 

ature on indications. 
(c) Effects of nonstandnrd pres- 

sure on indications. 
Nm.-For nddltlonnl lnformntlon on nltlmetry. 

see VFR Exam-0-Gmm Xo. 9 nnd IFR Exnm-0- 
Grnm No. 10 In the nppendlx. 
b. The vertical speed indicator-Under- 

stand the lag characteristics to use it 
to the best advantage. 

c. The nirspeed indicator. 
(1) The standard system of airspeed 

indicator markings as specified in 
FAR Part 23. 

(2) Types of airspeed. 
(a) Indicated airspeed. 
(b) Calibrated airspeed. 
(c) Equivalent airspeed (impor- 

(d) True airspeed. 

(a) Installation error. 
(b) Compressibility error (signifi- 

cant only at high airspeeds). 
(c) Air density error. 

(4) Altimeter errors. 

tant only at high airspeeds). 

(3) Airspeed errors. 

C. The Magnetic Compass. 
1. Magnetic variation. 

a. Isogonic lines. 
b. Agonic line. 

a. Deviation. 
b. Magnetic dip errors. 

2. Compass errors. 

(1) Northerly turn error. 
(2) Acceleration error. 

c. Oscillation error. 
Nore.-For addltlonnl lnformntlon on the mnp 

netlc eompnsr;, see VFR Exnm-O-(trnm No. 11 
In the nppendlx. 

111. BASIC I iv STRUMENT MANEUVERS 
AND PROCgDURES. 
A. AerodynaTks Applied to Instrument 

1. Understanding of the three axes of an air- 

2. Understanding of longitudinal and lateral 

3. Understanding of the forces acting upon 

Flight. ~ 

craft. 

stability+-static and dynamic. 

an aircraft. 
a. I n  level flight. 
b. I n  climbing and descending flight. 
c. During turns. Effect of angle of bank 

and true airspeed on rnte of turn and 
radius of turn. 

N m - F o r  nddltlonnl Informntlon, see Aerc- 
dynnmlca Useful for Fllght Instruction. Chnpter 
111 of Flight Instnrotor'e Handbook. AC 61-16. 

B. I t e m  Included in the Instrument Cockpit 
Check. 

1. Checking of flight instruments for proper 
operation. 

2. Checking or radio navigntion equipment for 
proper operation. 

3. Checking to see that appropriate flight plan- 
nine documents are aboard (charts, etc.). 
I 

C. Basic Components of Attitude Instrument 
Flying. 

1. Instrument coverage (cross-checking). 
2. Instrument interpretation (interpreting the 

aircraft's attitude by reference to the in- 
strument indications). 

a. Pitch control. 
b. Bank control. 
c. Power control. 
d. Trim control. 

n. Demonstration and Explanation of Imtru- 
ment Mnneuvers. 

1. Straight-and-level flight. 
a. Pitch control in level flight. 
b. Bank control in level flight. 
c. Power control--chnnge of airspeeds 

in level flight. 
(1) Proper use of power during air- 

speed changes. 
(2) Proper use of trim. 

3. Aircraft control. 

2. Constant nirspeed climbs, descents, and level- 

3. Rate climbs and descents. 
4. Stnndard rnte turns-level, climbing, and 

offs. 

descending. 
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a. Using the heading indi ntor to deter- 
mine the lead point to start roll-out. 

b. Using the magnetic co pass to deter- 

Nm.-For addltlonal lnformn Ion on thla sub 
j&, w e  VFR Exnm-0-Qrnm i No. 12 In the 
nppendlx. 

6. Maneuvering at approach sp eds and stalls. 
a. Aircraft configurntiom: (setting of 

genr, flaps, and use of appropriate air- 
speeds for particular aifcraft, etc.). 

k 

4 

5. Turns to headings. 

mine the lend point to 4 start roll-out. 

b. Stall recovery techniquds. 
7. steep t u r n  I 
8. Climbs and descents to predetermined head- 

Q. Recovery from unusual attitydes. 
10. “Partial panel” techniques (controlling the 

aircraft without referenq to the gyro- 
scopic attitude indicator and heading in- 
dicator). 

11. Instrument patterns and procedure turns. 
a. Patterns designad by flight instructor 

to fit the needs of his student. 
b. Holding patternp-standard and non- 

standard methods, entry, and correct- 
ing for drift in holding patterns. 

(1) 40-second type. 
(2) 1-minute typa 
(3) 0Oo-27O0 type (or 80°-2600 type). 
(4) tear-drop type. 

IV. INSTRUCTING STUDENT I N  ALL 
PHASES OF FLIGHT PLANNING. 
A. Checking Destination Airpo~t .  
1. Adeqnacy for instrument fight. 

ings and altitudes. 

c. Procedure turns. 

a. Landing aids (rndio, approach lights, 

b. Communication facilities. 
c. Lighting. 
d. Servicing. 

B. Seleotion of Appropriate Charta, Route, 
and A l t i t u h .  

1. Choice of aimays-preferred routes, depar- 
tures and arrivals. 

2. Termin. 
a. Minimum altitudes. 

and visual glide slope indicator). 

a. Minimum enroute altitude (MEA). 
b. Minimum obstruction clenrnnce alti- 

tude (MOCA). 
c Minimum crossing altitude (MCA). 

6 

d. Minimum reception altitude (MRA). 
No=-For nddltlonnl Iniormntlon. see IFR 

Exam-0-Qmm No. 8 In the nppendix. 

a. Bnsic weather knowledge. 
4. Understanding of weather. 

(1) Winds and general circulation. 
(2) Air mnses. 
(3) Characteristics of fronts. 
(4) Factors affecting visibility. 
(5) Thunderstorms and airplanes in 

flight. 
(6) Icing. 
(7) Turbulence. 

ning. 
(1) Weather forecasts. 

(a) Regional. 
(h) Area. 
(c) Terminal. 
(d) Winds aloft forecasts. 
(e) SIGMETs and AIRMETs. 

(a) Hourly sequence reports and 

(b) Pilot reports (PIREPs). 
(c) Winds aloft reports. 
(d) Radar reports. 

b. Weather information for flight plan- 

(2) Weather reports. 

specials. 

5. Selection of enroute altitude(s). 
6. Selection of an alternate airport. 
7. Understanding of enroute radio aids. 

a. Navigational aids. 
(1) VOR/VORTAC. 
(2) L/MF radio range. 
(3) Location marke-rndio beacons. 
(4) Homing facilities. 
(5) D/F facilities. 
( 6 )  Standard broadcasting stations. 
(7) Radar. 
(8) Distance measuring equipment 

(DME). 
b. Communications. 

C. Naking Flight Log Entries. 
1. Compulsory and noncompulsory reporting 

2. Miles between reporting points. 
3. Estimated number of minutes betwean re- 

4. Estimated groundspeed between reporting 

5. Range, center, and tower frequencies. 
6. Magnetic courses. 
7. Fuel hours. 

points. 

porting points. 

points. 



8. Airways nnd nltitudes. 
9. Other. 
1). Completing and jiling the Instrument 

V. ISSTRLCTIKG STUDEKT IN OP- 

I N  CI<OSS-COUKTI1Y ISSTRUbIEKT 
FLIGHT. 
A. Reviewing All  Applicable Air Traffic Con- 

trol Procedures. 
B. Understanding of hnrozlte n’aaigational 

Procedures. 
1. Dend reckoning. 
2. Rndio nnvigntion. 

Flight Plnn. 

EKATIOS.21~ TECIIKIQIJES CSED 

a. Kndio compnss (ADF nnd mnnunl 
loop). 
(1) Aurnl null. 
(2) Lines of position. 
(3) Benrings. 
(4) Fixes. 
(5) Trncking. 
(6) Drift correction. 
(7) Time and distnnce determinntion. 
(8) 1-se of compass locators and hom- 

ing facilities. 
b. VOR enroute flying. 

down, and Holding Proredures. 

W’ith In-flight Weather. 

C. Understanding of Departure, Climb, Let- 

D. Knowledge and Procedures Associated 

1. Wenther recognition; VFR and IFR. 
2. By rndio--\venther brondcnsts from FAA 

Flight Service Stations. 
3. Hy rndio-in-flight wenther safety service 

provided by US.  Wenther Burenu (SIG- 
METs nnd AIRblETs) concerning po- 
tentionnlly Iinznrdous weather. 

1. By rndio-mnke “PIREPs” uhich describe 
wenther conditions aloft. 

5. Effects of chnnging pressure nnd/or tem- 
perature on altimeter nnd nirspeed indi- 
cntor. 

6. Effect of nenther clmnges on nircrnft per- 
formance. 

7. Procedures to be followed as n result of 
went her chnnges. 

E. Changes Di~ring Flight. 
1. Flight plnn nlterntions. 

a. Devintions in ETA or T A S  if beyond 

b. Chnnging alternate. 
tolerance. 

c. Chnngi g altitude. 
d. Chnng’ng route. 
e. Chnng‘ng destination. 
f. Air Tr ffic Control inst,nictions. 
g. Closin instrument flight plnn. 
NnTE.-Vn ’ nrlditionnl Infornuttion, see IFR 

a. Equip ent failure. 
(1) I n  1 trunient. 
(2)  R dio nnvigntion. 
(3) A’kfrnme or powerplnnt. 

Esnni-0-Grit 11 So. (1 In the npprndls. 

2. Eniergency procedures. 

b. Rndio omniunicntions fnilure proced- 

c. Disorie tntion (lost). 
nres ( k , AR Pnrt 91). 

(1) R J ‘  dnr. 
(2) Ridio bearings from ground st,n- 

F. Understan&ng of Standnrd Instrument 
A pproac? Procedures and Criteria. 

1. VOR procedure nnd missed nppronch pro- 
cedure. 

2. ADF procedure nnd missed npproneh pro- 
cedure. ; 

3. I T 3  proredare nnd niisqed nppronch pro- 
cedure. ’ 

G. TJtilizntion, of Radar on Instrument Ap-  
proachsd and Departure.9. 
XnTE.-RPP IFR Eana~-O-Ornmn So. 1 nnd 4 in 

the nppmdls nnd Part 1 of Airnintr’a Informtiori 
.lfnlluol. 

tiobs. 

H. ~‘ominunications Procedures to be Used. 
1. Ikparture, enroute, nnd nrrirnl frequencies. 
2. Clenrnncas. 
3. Emergencies. 
4. 1-sing proper rndiotelephons phraseology 

when mnking I F R  position reports. 
SnTE.-For further informntinn. see IFR Exnm- 

0-Ornm Xn, 11 in the nppendlx. 

1’1. I-SE OF INF0HM;ZTION SOURCES 
I < Y  PILOTS. 
A. Airn,an?, Information Manual (AtM)-- 

Know how to interpret iuid use the dntn 
rontnined in this importnnt, plnnning pub- 
licntion. The folloiving is n list of nppli- 
cnble subjects included in this mnnunl. 

1. Communicnt ion frequencies  (control  
towers-nppronch control, primnry trnffic 
control, ground control; Flight Service 
Stntions; VHF/DF stnt,ions; communica- 
tions fnilures). 



I 
2. Nnvigntionnl nid frequenciq (VOR stn- 

tions, nondirect ionnl bencon$, niid L/MF 

3. Radar nrnilnhle-how servir is provided 

4. Instrument Lnnding System (11LS)- com- 

5 .  List of preferred routes. 
6. NOTAAls (Notice to Airmen). NOTAM 

code. ! 
7.  Specin1 Notices (lists of Militnry Climb 

Corridors and Oil Burner Fioutes). 
8. Airport dntn (location, runnyy informn- 

tion, nvnilnhility of fuel p d  service, 
availability of Il”COM nnd wenther re- 
porting facilities, etc.). 

9. Good opernting prnctires nnd other helpful 
informnt ion. 

10. VASI (Visual Approach Slope Indicator). 
1 1 .  Vertigo. 
12. Communicntions, direct pilot controller, 

13. Flight plnn, IFR.  
14. Airport trnffic control procednres. 
15. Light gun signnls. 
16. Rndiotelephone phraseology nnd tech- 

1 @ rnnge stntions). 

to civil nirrrnft. 

ponents nnd minimums. 1 

departure nnd enronte. 

niques. 

cedures for mnking nccurncy checks. 
* 17. List of VOR receiver checkpoints and pro- 

18. VHF/DF direction-finding dntn nnd pro- 
cedures. 

19. I*.% nirrrnft eniergenry procednres, senrch 
and rescne prorednres .  emergency 
SC.\TER rules (Sernrity Control of Air 
Trnffic nnd Electro-Afnpnetic Rndintions). 

20. Wenther .  h r i e f i n e  nnd brondcnsts.  
PI RE Ps. 

21. VOR/VORTAC/TACAN operntionnl lim- 
itntions. 

22. Run\vny-Rnnwny Visnnl Range (RVR), 
Runivny Visibility (RVV), Runway End 
Identifiers (REIL).  

B. Charts for Instrument Navigation-Under- 
stnnd how to interpret nnd use: 

1 .  Enroute chnrts (lorn altitude). 
2. Instniment nppronch nnd lnnding charts. 
3. Aren chnrts (departure and nrrivnl). 
C. Airplane Flight Manual and Owner’s 

Handbook-Understnnd the menning of 
nnd how to use the mnterinl in these 
manunls which are npplicnble to several 
makes nnd models of present-day nircrnft. 
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1 .  Consult, the weight nnd bnlnnce data and 
determine thnt the nircrnft is properly 
londed. Know how to compute empty 
weight, useful lond, nnd gross weight. 
Nom.-See Chnnters 1 nnd 11 of the FUght 

Tmiiiing Handbook concerning land fnctora and 
welght and balnnce. 

2. Know the grade and quantity of fuel and 

8. Review flight lond fnctor limitations and 

4. Be nble to use performance charts as 1.8- 

oil required. 

nirspeed limitntions. 

qnired for- 
n. Tnkeoff dntn. 
b. Climb dntn. 
c. Lnnding distnnce dntn. 
d. Cruise performance dntn (cruise power 

settings, npproximnte true sirspeeds, 
fuel consumption rate). 

5.  He nhle to use tnbleq such as the- 
n. Stall Speed versus Angle-of-Bank 

b. Airspeed Calibration tnble. 
D. Understand and Be Able to Use other 

Pertinent Charts. 
1. Density Altitude charts. 
2. Dennlt Performnnce Computer (which re- 

3. Lond Fnctor chnrt. 

1’11. FEDERAL AVIATION REGULA- 
TIOSS-THE ISSTRGMENT FLIGHT 
IKSTRITTOR SHOULD BE FAMILIAR 
W I T H  T H E  FOLCOWING FEDERAL 
AVIATIOS REGI’LATIONS AND CIVIL 
AEROK‘II’TICS ROARD REGULATION : 
A. FAR Pnit 1-Definitions and Abbrevia- 

tiom. 
B. FAR Pnrt 23-Air1uorthine.w Standards: 

A’omnal, Utility, and Acrobatic Category 
Airplanes-Sections 23.1545 and 23.1549. 

C. Pnrt 61-Certification: Pilots and Flight 
Instructors-Subpnrts A nnd F. 

I). FAR Pnrt  71-Designation of Federal Air- 
iuayn, Controlled Airspace, and Reporting 
Points. 

E:. FAR Pnrt 91-General Operating and 
FIight Ru7ea. 

F. F A R  Pnrt 95-ZFR Altitudes. 
G.  FAR Pnrt 97-Standard Instrument Ap-  

tnble. 

plnces the ICoch chnrt). 

proach Procedures. 



H. CivilAeronautics Board, Safety Investiga- 
tion Regulations, Part 320-Notijication 
and Reporting of Aircraft Accidents and 
OveTdue Aircraft, Subparts A ,  B, and D. 

VIII. OTHER AREAS OF IMPORTANCE. 
A. Altimeter. 
1. Understand how to apply altimeter settings 

to the altimeter setting wlndow (Kolls- 
man window) of the altimeter. 

2. Be able to interpret the indications of the 
altimeter at all altitudes (including alti- 
tudes above 10,000 feet). 
Nm.-For addition81 information on altimetry, 

see VFR Exam-0-Gram No. 0 in the appendix. 
B. The Airapeed Indicator. 
1. Know the eight airspeed ranges and limita- 

tions that are reflected by the standard 
marking system on the face of the air- 
speed indicator (white, green, and yellow 
arcs, and the red line). 
a. Flap operating range. 
b. Normal operating range. 
c. Caution range. 

d. Poive off stalling speed with the wing 
flaps a d the landing gear in the land- 
ing po ition (VB,,). 

e. Poi\-e -off stalling speed “clean”-wing 
flaps a f d landing gear retracted (V.,)- 
if  ret ctnble gear type. 

f. Maxi 2 um flnp extended speed (Vrn). 
g. Mnxiinum structural cruising speed 

h. Neved-exceed speed (V,,*). 
2. Know and1 understand the reason for other 

pertinenk airspeed limitations such as the 
mnneuvbring speed (Vp). 

( v n d ;  

C. C‘ommun(ration Procedures. 
1. Know the meaning of standard rndio tale- 

phone itords and phrases and the normal 
phrnseology to use on standard transmis- 
sions. 

2. Iinolr when and how to receive regularly 
scheduled broadcasts. 

D. Various Color of Lights Associated With 
An Airport-(Runway, Taxiway, Thres- 
hold, Obstruction, Beacon, etc.). 
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Sample Examination 

The following test items are included for 
one pnrpose--to fanrilinrize you with the type 
of questions yon inny expect to find in the 
exnminntion for the Instrument Flight In- 
strnctor rnting. Yon should keep in mind thnt 
these feiv simple items do not include all of 
the topics 011 which yon will be tested in the 
FAA exnminntion. I t  is for this renson thnt. 
you sliould concentrate yonr study on the snb- 
jec.ts in the section, “Study Outline for the 
Instrument Flight Instructor Written I.:xnmi- 
nntion.” h knowledge of nll of the topic,s 
mentioned in this ont l iucnot ,  jnst the mnstery 
of these siiniple test itenis-should be, used ns  
the criterion for determining tlrnt, yon are 
properly prepnred to tnke the FAA written 
exnminnt ion. 

I n  some snmple test items, reference is ninde 
to certain illnstrntions to be found in the ap- 
pendix of this guide. All 27718trations found 
in the appendiz a?,e repre.w~tative of the illus- 
tration? used with current Imtrument Flight 
Inatrwtor li’vitten, Kzaininationa. 

This snniple exnminntion is divided into sec- 
tions. The first, section tests for bnsic knom- 
ledge in “Fundnmentnls of Flight Instruction” 
nnd the second section tests on the “Perform- 
nnce and Annlysis of Instrument Flight Trnin- 
ing Mnneuvers nnd Procednres.” If the np- 
plicnnt for the Instrument Flight Instructor 
Exnminntion nlrendy possesses n Flight In- 
strurtor certificnte (such ns: Flight Instruc- 
tor-Airplnne, or Flight Instructor-Glider, 
etc.) he will not be required to tnke Section 1 
of the Instrument Flight Instrnctor Exnmina- 
tion. 

Ansivers and explnnntions to the quest,ions 
which follow mny be found on pnges 13 
through 15. 

Section 1. Fundamentals of Flight 
Instruction 

0 

bilities. Insights ns npplied to lenrning- 
1. Conrern the ability of the stndent to dis- 

cover the renson for a procedure or n 
miinenver he hns lenriied. 

2. Concern the nnnlysis of the student by his 
instructor. 

3. Pertnin to the student,% grnsp of theoreti- 
cnl principles taught in ground school. 

4. Involve the grouping of perceptions int,o 
menningfnl ivlioles. 

2. Motivation is probnbly the dominant 
force which governs the student‘s progress nnd 
ithility to lenrn. One of the more effective 
~nenns of properly motivnting n student is to- 

1. Keep him nivare of the progress and 

2. A%-ign him tnsks which are somewhnt be- 

3. Tell him thnt. he will fail if he does not 

4. Iieniinrl him of his find gonl in order to 

3. The nse of lesson plnns or syllabuses of 
instniction offers mnny ndvnntnges and per- 
hnps n feiv disndvnntnges. Some of the state, 
tnents below with regiird to lesson plnns are 
correct ; some lire incorrert. Select the nnsmer 
ivhirli inrludes only the correct stntements. 

A. Any priicticnl flight, training syllnbus 
ninst be flexible, but should never be used 
Iximnrily ns n guide. 

1%. Tenrhing success depends more upon 1s- 
son plnnning thnn it does on presentntion, 
personnlity, flying nbility, or experience. 

C. Lesson plnnning disconrnges the instruc- 
tor who likes to orgnnize his own 
thinking. 

D. A lessou plnn prepnred for one student 
is rnrely npproprinte to another without 
some modificntion. 

prnise his good performnnce. 

yond his ability. 

work. 

keep his interest high. 

1. Evoking “insights” ns  npplied to lenrning 
is one of the flight instructor’s mnjor responsi- 

E. 1,esson plnns cnn be used only by the 
instrnctor who devised them. 
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F. The syllnbus consists of the blocks of 
instruction to be completed in the most 
efficient order. 

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

4. Reviews nre nn integral part of each 
le~son; before the completion of the instruc- 
tion period, the instructor should recnpitulnte 
what has been covered during the lesson, in 
order t- 

1. Identify the blocks of learning which 
constitute the necessnry pnrts of the total 
objective. 

2. Insure thnt the student is awnre of his 
progress. 

3. ICmphnsize the competitive nature of the 
learning situntion. 

4. Improve the student’s grades based upon 
the objectives and gonls of the lesson plan 
nnd syllnbus. 

5. I n  n good instrument flight curriculum, 
the presentation of maneuvers should be nr- 
rnnged- 

1. I n  the order thnt they nppenr in the in- 
strument flight syllnbus. 

2. I n  the order in which they would occur or 
be used in prncticnl everydny instrument 
flying. 

3. So thnt ench tenches an extension of the 
principles lenrned in previous instrument 
mnneuvers. 

4. I n  any expedient order as long as no re- 
quired instrument maneuvers are omitted. 

6. I f  a student shows slow progress in ef- 
fecting recoveries from uuusnal attitudes due 
to a lack of confidence, his flight instructor 
should- 

1. Use praise to a grenter extent after each 
recovery. 

2. Continue the instruction on the recover- 
ies from unnsunl attitudes but in a more 
brisk manner. 

3. Assign him goals which are less difficult. 
4. Point out the student’s errors by exag- 

gerated demonstrations of the errors. 

7. From the list of statments below, select 
those ivhich are true when working with slow 
or timid students. 

A. Brisk instruction mny force the slow stu- 
dent to apply himself more diligently. 

B. It is impossible to give a slow student 
too much help and encouragement. 

C. Criticism of his performance may com- 
pletely subdue a timid person. 

D. A slow otudent mny understand the situ- 
ation and know the correct procedures, 
but lack confidence in his capability. 

1. A nnd D only. 
2. A, C, and D only. 
3. B and C only. 
4. C and D only. 

8. I f  n flight instructor is to deal with the 
problem of student airsickness, he should be 
nxvnre that it is primnrily- 

1. Confined to the emotionally unstable and 
is an indication of n weakness that is not 
desirnhle in pilots. 

2. A type of motion sickness which cnn be 
controlled and minimized if the instructor 
is cnreful to nvoid overexposure to the 
disturbing maneuver. 

3. A reaction to fenr and apprehension and 
is nsnally exhibited by the timid student. 

4. Misplnced emplmsis, repetition, nnd a 
complete lack of confidence on the part 
of the student. 

I 

9. I t  is a major responsibility of the instruc- 
tor to organize demonstrntiom and explnna- 
tions so thnt the student will- 

1. Have better opportunities to understand 
the interrelntionships of the many kinds 
of experiences he hns perceived. 

2. Be able to learn through trial and error 
practice of the procedures. 

3. Experience n minimum amount of dif- 

I ficulty in memorizing the steps of a pro- 
cedure. 

4. Be required to memorize the steps of a 
procedure and then practice until the per- 
formnnce becomes nutomatic. 

10. The prnctice of giving written examina- 
tions to flight students nt regular intervals, or 
at stnted points in the flight s y l l n b u s  
1. Will permit ,the instructor to estnblish the 

genernl intelligence level of students, nnd 
on this bnsis, determine what they should 
be cnpnble of nccomplishing. 

2. Will permit the instructor to identify 

I 

the wenk students. 
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3. Is very vnlunble in determining the stu- 
dent‘s ability to nccept and effectively np- 
ply further instruction. 

4. Is nndesirnble with those students in 
which it might produce 1111 nnfnvornhle 
self-image. 

I 

Section 2. Performance and Analyses of 
Instrument Flight Training Maneuvers 

and Procedures 

11. Accelerntion and decelerntion errors of 
the mngnetic compnss will predominnte on 
hendings which are- 

1. Northerly nnd ensterly. 
2. Ensterly and westerly. 
3. Northerly nnd southerly. 
4. Southerly nnd westerly. 

12. I n  introducing your student to the con- 
cept of Attitude Instrument Flying, yon 
should begin by giving him nil explnnntion of 
its principles. Which three of the following 
six statements best explain this concept? 

A. The new instrnment student should for- 
get what he hns previously lenrned from 
visual contnct flying. 

H. Much of the skill and knowledge previ- 
onsly learned dnring visunl contnct flying 
cnn he transferred to instrument flying. 

C. The nnturnl risunl references which are 
used in visual contnct flying-the relntion 
of the nose and wings of the aircraft to 
the true horizon-nre replnced by instru- 
ment references. 

1). The bnsic concept of this method is pre- 
dicted on the “1-2-3” system of nircrnft 
control (the needle-ball-nirspeed system). 

E. The nntnre of instrument flying requires 
control movements nnd pressures to be 
lnrgely mechnnicnl. 

F. The snme smooth control movements and 
pressures desirable during visual contnct 
flying n r e  equally desirnble during in- 
strument flying. 

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

f i  

I 

11 

13. A stndent pilot asks: “Assuming other 
ronditions reinnin the same, will nn incrense 
in  relntire humidity nffect the tnkeoff distnnce 
or climb performnnce of nn nirplnne?” A 
correct reply to this qnestion Tvonld be- 

1. “No, humidity hns no effect on aircraft 
performnnre.” 

2. “Yes, becnnse the presence of ndditional 
nnter vnpor in the nir increases the ef- 
fertive thrust horsepower of the engine 
nnd propeller.” 

3. “Pcq, becnnse the presence of additional 
ivnter vnpor in the air decrenses air den- 
sity; therefore the tnkeoff distnnce will be 
increased nnd the climb performance re- 
duced.” 

4. “Yes, becnnse the presence of additional 
nnter vnpor in the air increases the nir 
density; therefore the tnkeoff distance 
will be derrensed nnd the climb perform- 
nnre improved.” 

14. When using the rndio rompnss, the for- 
mnln for computing the npproximnte distnnce 
from n rndio (homing) stntion is: 

1. 60 x minntes flown between bearings 
degrees o f e n r i n g  chnnge 

2. trne nirspeed x minntes flown between 
betirings 
Xgrees of benring chnnge 

3. true nirspeed x 60 
degrees of benring chnnge 

4. rnte of chnme x time 
degrees of benring chnnge 

15. h pilot tunes his omnireceiver to n VOR 
stntion while flying on n mngnetic heading of 
0-15”. His nirplniie is equipped with n rndio 
mngnetic indicntor (RMI) ,  and the needle of 
this instrument is used in conjunction with his 
omnireceiver instnllntion. By referring to in- 
strnment A indication in figure 21 of the ap- 
pendix, the pilot determines thnt his nircrnft is 
located on whnt rndinl of the VOR station to 
which his equipment is tuned? 

1. 300”. 
2. 1200. 
3. 075O. 
4. 1 6 5 O .  



16. Accident reporting procedur& nre con- 

1. Federal Aviation Itegulationa, Part 61. 
2. Federal Aviation IZegulations, Part 91. 
3. Cicil Aeronautics Ijoard, iSafety Int:esti- 

4.  Federal Aviation, IZegulationa, Par6 6.7. 

17. Heferring to the Enroute I m v  Altitude 
Chnrt (4) (tipire 43) nnd the Cincinnnti ne- 
pnrture (’hnrt, (figure 4(;) in the nppendix, 
determine vhich of the following stntements 
nre true. 

A. The preferred route from Cincinnnti to 
Louisville is vin V5. 

13. The distnnce from Cincinnnti CVG VOR- 
TAC to Louisville LOU VORTAC vin 
V 5  is 68 nnuticnl miles. 

C. The loivest niininmm enroute nltitude 
(MU) on the preferred route between 
Ciucinnati nnd IAouisville is 2,100 feet 
MSL. 

D. When flying northbound flani Louisville 
on V51 tlie Knbb VOR is n compulsory 
reporting point. 

15. There lire no minimuhi ol)strurtion clenr- 
nnce nltitudes (MOCA) listed on the 
Victor Airwnys between Cincinnnti and 
Louisville. 

F. On V 5  between Cincinnnti and Louis- 
ville, the minimum enroute nltitude 
(MEA) chnnges nt W n r s n w  intersection. 

tnined in- 

gation Regidat ionn, Part $20. 

1. A, 13, D. 
2. R, C, E. 
3. B, C, F. 
4. A, D, F. 

18. Which of the following I F R  position 
reports mnde to the Iudinnnpolis Center over 
Louisville VORTAC, while enroute to St. 
Louis, contnins nll of the essentinl informntion 
and is given in the correct sequence? 

NmE.--In the interest of brevity find ConcIBe- 
ness. words Such ns “THIS IS;’ “OVER,” “AT,” 

nnrl ‘~ESTI2IlATISQ” niny be on~itted If no con. 
fi181on or mlninterpr~tiitlon will result from the 
omisalon. 

1. “STIKSON FOVR ONE OXE TWO 
PANIiEE, LO[-ISVILLE ZERO FIVE, 
SIX THOI~SAND, EVANSVILLE 
F I V E  SEVEN, ST. LOITIS.” 

2. “STIKSON FOUR ONE ONE TWO 
YANKEE, SIX TIIOUYANI), LOUIS- 
VILLE %El10 FIVE, IXSTRUMENT 
FLIGHT 1’LhN, ST. I,OUIS, EVANS- 
VII,T,E FIVE SEVEN.” 

3. “STINSOK FOUR ONE ONE TWO 
YANKEE, LOUISVILLE ZERO FIVE, 
SIX niorsmI), IFR ST. LOUIS, 
I+: V X i  SV I LLE F I V E  SEVEN.” 

4. ‘bSTIXSOK FOUR ONE ONE TWO 
YAKKEE, I,O~ISVII,T,E NOW, IN- 
STIII’MENT FLIGHT RI7IA:S, SIX 
THOI‘SAKD, EVANSVILLE FIVE 
SEVEN, ST. LOl7IS.” 

19. With the omnibenring selector set to 270°, 
selert tlie sequence of VOR receiver indicntions 
tlint \vonld orcur ns the sweptwing jet in fig- 
ure 20 proceeds nlong its depicted course. 

1. A, n, c, I. 
2. F, E, D, G. 
3. I), E, F, I. 
4. I), E, F, H. 

20. In  introducing your student to ILS np- 
pronches, you begin by comparing the nngulnr 
width of n locnlizer course to thnt of any 
selected VOR course in t e r m  of a full scnle 
deflection of the course devintion indicntor 
(LEFT-RIGHT) needle. Yon explnin thnt 
the nngulnr width of the ILS locnlizer 
~:ouise-from full scnle left to full scale right 
on the CDI-is npproximntely- 

1. The same ns  a \‘OR course. 
2. Twice ns wide ns n VOR course. 
3. One-hnlf ns wide ns n VOR course. 
4. One-qnnrter ns wide ns n VOR course. 
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Answers ond Explonotions to Somple Test Items 

Section 1. Fundamentals of Flight 
Instruction 

1 4 This topic is covered on page 6 of 
the FAA Flight Instructor’s Hand- 
book (AC 61-16). Instruction speeds 
the learning process by tenching the 
relationship of perceptions as they 
occur, and so promoting the devel- 
opment of insight by the student. 
The mental relnting nnd grouping of 
nssocinted perceptions is cnlled in- 
sight. 

2 1 The reference is found in the FAA 
Flight Instructor’s Handbook on 
pnge 7, which states: “In group in- 
struction, prnising nnd giving credit 
to students who have performed well 
not only encournges those praised, 
but nlso motivates others in the 
group to grenter efforts.” Negntive 
motivntions in the form of reproof 
nnd threats should be nvoided with 
all but the most overconfident and 
impulsive students. 

3 2 Any prncticnl flight trnining sylln- 
bus must be flexihle, nnd should be 
used primnrily as n guide. Lesson 
plnnning should not discourage the 
instructor, since it is prepnred for 
the instructor’s own benefit, and 
should he done by him in the form 
most useful to him. It is recbm- 
mended thnt each flight instructor 
prepare nnd mnintnin a complete set 
of flight instruction breakdowns 
covering enrh mnneuver nnd proce- 
dure. The instruction brenkdowns 
should be prepnred for insertion in 
looselenf binders, so thnt they may be 
ensily corrected or nmended. Refer- 
ence cnn he found in FAA Flight 
Instructor’s Handbook, pnges 2528 .  

Item ilII8U)CI 

1s 

Item aI1Jvcr 

4 2 Review and evnluntion are integral 
parts of each lesson. Before the 
completion of the instruction period, 
the instructor should recapitulate 
whnt has been covered during the 
lasson, and require the student to 
demonstrnte the extent to which he 
hns met the lesson objectives. The 
student should be anare of his prog- 
ress nnd the ndvnnces and deficiencies 
noted nt the conclusion of the lesson. 
Reference: pnge 2.4 of the FAA 
Flight Imtructor’a Handbook. 

5 3 Using the “building block” principle 
of teaching dictntes thnt the presen- 
tntion of maneuvers must be made in 
n sequence and nt  n stnga of training 
where their nssocintion by the stu- 
dent with other mnneuvers already 
lenrned will be assembled to form 
correct insights and provide mastery 
of advnnced skills. k maneuver 
which incorporntes the elements used 
in the preceeding mnneuvers and ex- 
tends their application, or associate8 
them with other flight elements, pro- 
vides much more effective training 
thnn does n maneuver which is com- 
pletely foreign to the preceeding ma- 
neuver. Reference on page 77 of the 
FAA Flight Imtructor’e Handbook. 

6 3 Reference cnn be found on pnge 22 
of FAA Flight Instruotor’e Hand- 
book which stntes, “A student whose 
slow progress is due to discourage- 
ment nnd n lnck of confidence should 
he nssigned ‘suhgonls’ which can be 
nttnined more ensily thnn the normnl 
learning gods. For this purpose, 
complex flight mnneuvers cnn be sep- 
nrnted into their elements, nnd each 
element prncticed until nn ncceptnble 
performnnre is nchieved before the 



7 2  

8 2  

0 1  

10 3 

whole mnneuver or opernt,ion is nt- 
tempted.” 
The slow &dent requires inst,ruc- 
tionnl methods which combine tact, 
keen perception, nnd delicnte hnn- 
dling. If he receives too much help 
nnd encourngement, he may develop 
n feeling of incompetence. Too much 
criticism of his performance mny 
completely subdue n timid person, 
wherens brisk instruction mny force 
him to npply himself more dili- 
gently. Self-concept, how n person 
pictnres himself, is one of the most 
powerful determinnte-s in learning. 
Kegatire self concepts may inhibit, 
the nbility to properly implement 
thnt which is perceived. Referencs: 
pnges 4 and 22, FAA Flight Imtruc- 
tor’s Handbook. 
Rough air and une~xpected nbrupt 
mnneuvers tend to incrense the 
chnnces of nirsickness. ’ All nttempts 
nt, further instruction should be dis- 
continued ns soon as t.he student E- 
ports thnt he is experiencing nirsick- 
nes. Reference: pnges 9 and 10, 
FAA Flight Inntrnctor‘s Handbook. 
It is esentinl to keep enrh student 
constnntly receptive to new experi- 
ences, and to help him realize the 
may thnt each piece relntes to all 
other pieces of the totnl pnttern of 
t,he tnsk t,o be lenrned. It is n major 
responsibility of the inst,ructor to 
organize his demonstrntions nnd ex- 
plnuntions, and the directed student. 
practirs, so thnt the lenrner hnn 
better opportunities to understand 
the interrelationships of the many 
kinds of experiences he hns per- 
ceived. Reference: pnge 6 of the 
FAA Flight Imtructor’s Handbook. 
The conduct of written exnminntions 
for flight students at r e p l n r  inter- 
vals, or at stated points in the flight. 
syllnbus, is very vnlunble for evnlu- 
nting the stude.nt’s understnnding of 
t,he training provided, nnd his ability 
to nccept and effectively npply fur- 

ther instruction. Reference: pnge 39 
o f  the FAA Flight Inatructor’e 
Handbook. 

Section 2. Performance and Analysis of 
hstrument Flight Training Maneuvers 

and Procedures 
I t rm OIIWICI’ 

11 2 

12 4 

13 3 

14 2 

15 1 

When you nre flying on nn eaaterly 
or westerly heading, it is importnnt 
thnt ti constnut nilspeed be mnin- 
tnined in order to get nn nccurnte 
reading on the mngtletic compnss. 
If you incrense the nirspeed, al- 
though you nre holding the aircraft 
strnight nhend, the compnss cnrd 
erroneously indicates n turn toward 
north. If you decrenae the nirspeed 
the compnss will give an erroneous 
indication of a turn toivnrd south. 
Reference : VFR Exnm-0-Gram No. 
12 in the nppendix. 
See “Explnnntion of Attitude In- 
strument Flying” in the nppendix. 
See VFR Exnm-0-Grnm No. 11 in 
the nppendix which deals with this 
subject. 
Tlrr correct formula for npproximnte 
distance to the station is: 
true nirsnerd x minutes flown be- 

~- tween bearin@ 
degrees of bearing change 
(Groundspeed should be substituted 

- 

for TAS if known.) 
The rotnting conipnss cnrd of the 
RMI is nctunted by the aircraft’s 
mnster compnss system. The com- 
pnss cnrd rotntes ns  the nircraft 
turns so thnt the magnetic heading 
of the nircrnft is under the index at 
the top of the instrument. The nee- 
dles give the ninguetic bearing (120”) 
from the nircrnft to the omnirnnge 
stntion to which the receiver is tuned. 
Therefore, the stntion to aircrnft 
henring is the reciprocal of 12O0 or 
30Oo, which cnn be read from the tnil 
end of the RMI needle. Some RMI 
instruments incorporate two needles 
iyhich rnn be used in conjunction 
with n rndio rompnss or dual omui- 
receiver instnllntion. 
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I ltem a,,awer 

16 3 

17 2 

18 1 

19 3 

See C i d  Aeronautien Board, Safety 
In i*estiqation Itegulationn, Part 380. 
All flight instructors should be fn- 
milinr with rules pertnining to nir- 
crnft ncridents, in-flight hnznrds, 
overdue nircrnft, nnd snfety investi- 
gnt ion. 
Refer to the legend of the Cincinnati 
Depnrture Chnrt, figure 46, to find n 
listing of the preferred routes. The 
Enronte Low Altitude Chnrt and 
legend, figures 39 nnd 43 in the np- 
pendix, explain the meaning of all 
symholfi nnd other informntion neces- 
snry for rending the chnrts. 
The type of flight plnn is not re- 
quired in I F R  position reports made 
direct to ARTC centem or approach 
control. Reference: see Pnrt 1 of 
the Airnian’x Information Manual. 
For nnyone who finds it difficult to 
risunlize the omni indicntions in this 
problem, we suggest thnt you np- 
pronch it in the following mnnner: 

I fem anetDer 

At ench position assume thnt you 
turn the aircraft parallel to the 
course you hnve selected (270O). In 
the first position the CDI  needle is 
deflected to the left with a “TO” in- 
dicntion; in the second position the 
CDI needle is centered with n “TO” 
indicntion; in the third position the 
CDI needle is deflected to the right 
with a “TO” indication; and in the 
fourth position the CDI needle is 
deflected to the right with a neutral 
indicntion in the “TO-FROM” win- 
don, since you nre on n line that 
pnsses through the station and this 
line is perpendicular to the course 
you hnre selected. 

20 4 The ILS course width is 2.5O on ench 
side of the centerline or 5O in width. 
The VOR course from full scale left 
to full scale right deflection is 200 
in width or loo on ench side of the 
selected radial. Reference : Ainnan’e 
Information Manual, Part 1. 
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Recommended 

The applicant for the Instrument Flight 
Instructor Written Exnminntion will find the 
following list of publicntions useful in his 
prepamtion for the exnminntion. I n  addition, 
there nre many other excellent commercially 
prepnred textbooks, andiovisunl training aids, 
nnd other instruction mnterinls which may be 
helpful in prepnring for the exnminntion. 

1. Flight Inntmctor’.~ Handbook, AC 61-16 
($30). This handbook wns prepnred by the 
Federal Avintion Agency for the information 
and guidnnce of pilots prepnring to apply for 
flight instructor certificntes, and for use ns a 
reference by certificated flight instructors. It 
has h n  prepnred for use in conjunction with 
the Flight Training Handbook, AC 61-21. 

2. Air Traffic Control procedures, A T  P 
7110.1H ($4.00 for bnsic mnnunl with supple- 
ments as issued). An FAA publicntion pre- 
scribing procedures nnd stnndnrd phraseology 
to be used by personnel of nll fncilities pro- 
viding nir trnffic control service. Although 
written for the nir trnffic controller, the text is 
excellent for the study of stnndnrd communi- 
cntions procedures by others who need to be 
familiar with them. 

3. Airman’s Information Manual. This 
publication presents, in three Parts, informn- 
tion necassary for the planning nnd conduct of 
flights in the US. ainvny system. Besides 
providing frequently updated nirport and nnv- 
nid data, the AIM includes instructional and 
proceduml informntion, and is designed for 
use in the cockpit. 

The new formnt, effective with the Mny 26, 
1966 h e ,  mnkes each Pnrt nvnilable on a 
separate nnnunl mbscription to better serve 
the needs of the individual pilot. 

Pnrt 1. Basic FZight Manual and ATC 
Procedures. Mag 26, 1966. ($2.00 domestic; 
$2.50 foreign-GPO) : combines the former 
Sections I and I1 nnd will be issued quarterly. 

Part  2. Airport Directory. May 26,1966. 
($2.00 domestic; $2.50 foreign-GPO) : This 

Study Materials 

is n revised version of former Section I V  ex- 
pnnded to include the physical description of 
those airports formerly shown only in Section 
IV-A. Will be issued semiannually. 

Part 3. Operational Data and Noticea to 
Ainnen. Mny 26, 1966. ($9.00 domestic; 
$11.25 foreign-GPO) : presents former Sec- 
tions 111,111-A and IV-A every 28 days, sup- 
plemented by Section 111-A (Noticea to Air- 
inen) every 14 days midway of the 28-day 
cycle. 

4. Aviation Weather, AC 00-6 ($2.25). This 
new publicntion replaces the Pi2ot’s Weather 
Handbook, CAA Technical Mnnunl No. 104. 
I t  contnins wenther phenomena for pilots and 
other flight operntions personnel whose interest 
in meteorology is primnrily in its application 
to flying. 

5. C i d  Aeronautic8 Board, Safety Inueati- 
gation Regulationa, Part 380 ($.05). 

6. Federal Azdation Regulationa: 
Pnrt 1, Definitions nnd Abbreviations $0.25 
Pnr t  23, Ainvorthiness Standards: 

Normnl, Utility, and Acrobatic Cnte- 
gory Airplnnes _____-----__________ -65 

Pnrt 61, Certificntion: Pilots and 
Flight Instructors _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .60 

Pnr t  71, Designation of Federnl Air- 
ways, Controlled Airspnce, nnd Re- 
porting Points . . . . . . . . . . . . . . . . . . . . .  .20 

Pnrt 91, General Operating and Flight 
Rules _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .KO 

Part 95, I F R  Altitudes _ _ _ _ _ _ _ _ _ _ _ _ _  .20 
Pnrt 97, Stnndnrd Instrument Ap- 

pronch Procedures _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .20 
7. Chnrts for instrument nnvigntion: 
(a) Enroute Low Altitude charts and En- 

route High Altitude Chart8 ($.25 each). 
These chnrts provide the necessary in- 
formation for enroute instrument nnvi- 
gntion ( IFR)  nt  established altitude 
levels. 

(b) In8trument Appronch Procedure Charts 
(nvnilnble for range, ADF, VOR, and 
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ILS nppronch). ($.lo per airport.) 
These charts portray the neronnuticnl 
dntn which is required to execute in- 
strument nppronches to nirports. 

( c )  Low Altitude Area Charts ($.lo each). 
These chnrts supplement the Instrument 
Enroute Charts by giving departure, 
nrrivnl, nnd holding procedures at prin- 
cipnl airports. 

(d) Local Aeronautid Charts ($.30 each). 
The Inrge-scnle locnl chnrts provide n 
detniled depiction of highly congested 
metropolitan nrens. 

(e) World Aeronautical Charts ($.25 each). 
They provide n stnndnrd series of nero- 
nautical chnrts, covering lnnd nreas of 
the world, at n scnle convenient for nnvi- 
gntion by moderate speed aircraft. 

8. Imtrunwnt Pilot Examination Guide, 
AC 61-8 ($.40). This publicntion wns pre- 
pared by the Federnl Aviation Agency to 85- 
sist applicants who are prepnring for the 
Instrument Pilot Written Exnminntion. 

9. Flight Teat Guide-Instrument Pilot Air- 
plane, AC 61-17 ($.lo). This is n Federal 
Aviation Agency publicntion designed to assist 
the instrument pilot npplicnnt in prepnring for 
the Instrument Rating Flight Test. The in- 
strument flight instructor should find this guide 

helpful in prepnring his students for the In- 
strument Rnting Flight Test. 

10. Plight Training Handbook, AC 61-21 
($.70). This is n Federnl Aviation Agency 
publicntion thnt contnins some informntion 
which is npplicnble to instrument flying; for 
exnmple, Chapter I covers the subject of load 
fnctors, Chnpter I1 contnins rnnterinl concarn- 
ing xeight and bnlnnce nnd spntial disorientn- 
tion-vertigo, nnd Chapter V contnins nn in- 
strument indoctrination course for private and 
student pilots. 

Nom.--Keferenw listed were nvailnble at the 
tlnip this publicntion went to press. 

How to Obtain Study Materials 
The listed study materials, except the chnrts, 

may he obtained by remitting check or money 
order to : 

Superintendent of Documents 
ITS. Government Printing Office 
Wnshington, D.C. 20402 

Chnrts may be procured at  your locnl nir- 
port or by sending n check or money order to: 

I T S .  Const nnd Geodetic Survey 
Environmentnl Science Services Admin- 

U.S. Depnrtment of Commerce 
Wnshington, D.C. 20235 

dellvery add 29 percent. 

istrntion 

Son.-Domratlc prlcea are phen: for forelgn 
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APPENDIX I 

This section contains supplementnry dntn 
for use with the snmple exnminntion. 

The Exnm-0-Grams presented in this Ap- 
pendix nre of vnlne to the student prepnring 
for the Instrnnient Flight Instructor Written 
Exnminntion. These particular study aids have 

been selected becnuse the informntion they con- 
tain is especinlly pertinent to this exnminntion. 

I t  should be noted that I<xnm-O-Grnms nre 
nondirective in  nnture, and are issued solely 
ns i i n  infornn~tion service to individuals in- 
terested in ninnnn written exnminntions. 

Explanation of Attitude Instrument Flying 

Attitude instrument flying menns controlling 
the nttitnde of nn nircrnft through reference 
to flight instrnments. 

Attitude instrument flying is like visunl fly- 
ing in  thnt both use reference points to de- 
termine the nttitude of the nircrnft. While 
flying by visunl reference to the enrth’s sur- 
fare. the pilot determines the nttitude of the 
aircrnft by observing the relntioii between the 
nose nnd wings of the nircrnft and the nnturnl 
horizon. While flying by reference to flight 

instniments, he determines the nttitude of the 
nircrnft by observing indications on the instru- 
ments which give him essentinlly the anme in- 
forinntion thnt he gets by visual reference to 
the enrth’s surfnce. 

Ahother  similarity between nttitude instru- 
ment flying nnd visunl flying is the mny in 
which the nircrnft is controlled. Exnctly the 
snme control terhniques nre used while flying 
by reference to instruments ns are used in 
visual flying. 
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VFR Exam-0-Gram No. 9 
Altimetry 

Your altimeter is a vitally importnnt instru- 
You will ngree that flight without this 

reference to your altimeter. What do r e y l a -  
tions require concerning the setting (or ad- ment. 

I 

instrument tvould indeed be n hnphnznrd un- 
dertnking-yet' 

3. If you are flying in very cold air (colder KNOW' YOUI' ALTIMETER? Tnke this thnn standnrd you should Bx- 
short quiz on nltimetry; grnde yourself by 
checking the answers nnd explanations which 

justment) of your altimeter? 

pect your altimeter to rend- 

follow. a. higher than your actual altitude above 
1. Check your ability to quickly interpret 

your altitude by jotting down the readings of 
the folloxing 6 nltimeters. AZZm yourself 1 
minute. 

sen level. 

sea level. 
b. lower than your actual altitude above 

2. FAR requires that you mnintnin your 
cruising altitudes (VFR as well 85 IFR) by 

c. the ~ a m e  ns your nctunl altimeter above 
sen level. 



4. Here are 4 altitudes with which you 
should be familiar. Briefly give the meaning 
of each. (1) Zndicafed df i tude .  (2) Pres- 
sure altitude. (3) Density altitude. (4) True 
altitude. 

5. Assume that your proposed route crosses 
mountains with peaks extending t o  10,900 feet 
above sen level. Prior to crossing this range, 
you adjust the altimeter setting window of 
your altimeter to the current altimeter setting 
reported by a Flight Service Station located in 
a valley near the base of this mountain range. 
If you maintain an indicated altitude of 11,500 
feet by your altimeter, can you be msured of at 
least 500 feet vertical clearance of these rnoun- 
tain peaks? 

Answers to Questions on Altimetry 
1. (1) 7,500 ft. (2) 7,880 ft. (3) 1,380 ft. 

(4) 6,600 ft. (5) 12,420 ft. (6) 860 ft. 
I f  your altimeter is the three-pointer type 

sensitive altimeter such as those pictured on 
page 21, an orderly approach to rending your 
altitude is to first glance at the smallest hand 
(10,000-ft. hand) ; next rend the middle hand 
(1,000-ft. hand) ; and last, rend the large hand 
(100-ft. hand). For the two-pointer altim- 
eter, simply rend the small hand first and the 
large hand next. 

2. Your altimeter should be set to the 
cuwent reported altimeter setting of n station 
along the route of flight (Flight Service Sta- 
tions, Control Towers, etc.). If your aircraft 
is not equipped with n radio, you should obtain 
an altimeter setting prior to departure if one 
is available, or you should &just your alti- 
m t e r  to the elevation of the airport of de- 
parture. 
3. If yon are flying in cold air, you should ex- 
pect your altimeter to indicate higher than you 
actually are. There is an old saying-ne well 
worth remembering-that goes something 
like this: WHEN FLYING FROM A HIGH 
TO A LOW OR HOT TO COLD, LOOK 
OUT BELOW! I n  other words, if you are 
flying from a high pressure area to a low pres- 
sure area or into colder air, you had better be 

careful because you probably aren’t as high 
as you think-assuming, of course, that no 
compensations are made for these atmospheric 
conditions. 

4. (1) Indicated altitude - That altitude 
read directly from the altimeter (uncorrected). 

(2) Pressure altitude-The altitude rend 
from the altimeter when the altimeter setting 
window is adjusted to 29.92. (This altitude is 
used for computer solutions for density alti- 
tude, true altit,ude, true airspeed, etc.) 

( 3 )  Density dt i tude - This altitude is 
pressure alt,it,ude corrected for nonstnndnrd 
te,mpernture rarintions. (It .‘is an important 
altitude as this altitude is directly related to 
the aircraft’s takeoff and climb performance.) 

(4) True altitude-The true height of the 
aircraft above sea level-the actual altitude. 
(Often you will see n true altitude expressed 
in this manner: “10,000 ft. MSL”-the MSL 
stnnding for MEAN SE.4 LEVEL. Remem- 
ber that airport,, terrain, and obstacle eleva- 
tions found on charts and maps are true 
altitudes.) 

5. NO, you are not assured of 500 feet verti- 
cal clearance with these mountains. As a mat- 
ter of fact, with certain atmospheric condi- 
t,ions, yon might very well be 500 feet BELOW 
the peaks with this indicat,ed altitude. (To 
begin with, 500 feot is hardly an adequate 
sepnrnt,ion margin to allow on flights over 
mountainous terrain-1,500 to 2,000 feet is 
recommended in order to allow for possible 
altitude errors and downdrafts.) A majority 
of pilots confidently expect. that the current 
altimeter setting will compensate for irregu- 
larities in atmospheric pressure. Unfortu- 
nately, this in not always true. Remember that 
the altimeter setting broadcast by ground stn- 
tions is the station preanure corrected to Mean 
Sea Lecel. I t  does not reflect distortion at  
higher levels, particularly the effect of non- 
standard temperatures. 

When flying over mountainous country, 
allow yourself a generous margin for terrain 
and obstacle clearances. 

KNOW YOUR ALTIMETER 
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VFR Exam-0-Gram No. 11 
Density Altitude and Its Effect on Aircraft Performance 

A report of a recent accident was stated in 
the following words: “Takeoff was attempted 
on a 1,600-foot strip; the airplane cleared the 
fences but sank back and struck a ditch.” The 
pilot states that he failed to consider the effect 
of the grassy, rough field, the 90° temperature, 
heavy load . .  of fuel and pnssengers, and the 

HAVE ON AIRCRAFT TAKEOFF PER-  
FORMANCE ? 

A. Engine horsepower decreases (unless 
it is a supercharged engine). 

B. The propeller loses some of its effi- 
ciency as i t  will not take as much of a 
bite out of the thinner air. 

C. Takeoff distance is increased and rnte 
of climb is decreased because of the 
loss of engine uorer  and uroueller 

calm wind. 
This Exam-0-Gram discusses the effect that 

high temperature and other factors had on 
this takeoff. 

1. WHAT IS DENSITY ALTITUDE? It 
is a measure of air density. Under nonstand- 
ard conditions, density altitude mill differ from 
the elevation. As the air density decreases 
(i.e., air becomes thinner), density altitude in- 
creases, and vice versa. Lozo atmospheric p e a -  
wre ,  high temperature, and high humidity all 
result in a decrease in air density and an 
increme in density altitude. (Contrary to pre- 
vailing opinion, m i n t  air is less dense than dry  
air. Water vapor actually weighs less than 
dry air-approximately as much.) 

CREASE I N  DENSITY ALTITUDE 

/ 

2. WHAT E F F E C T  DOES AN IN- 

23 

L - -  
efficiency, and the higher true air- 
speed necessary to obtain the required 
lift in the thinner air. ( In  other 
words, if the density altitude is 8,000 
feet at an elevation of 5,000 feet, the 
aircraft flies as though it mere st 8,000 
feet.) 

3. I’NDER WHAT CONDITIONS IS A 
H I G H  “DENSITY ALTITUDE” MOST 
HAZARDOUS? When it is present with 
other factois that tend to increase the takeoff 
distnnce or require that this distance be limited 
such as: heavy load; calm wind conditions; 
short runway; obstructions at  or near the end 
of the runway; and unfavorable runway con- 



THE KOCH CHART FOR 
ALTITUDE AND TEMPERATURE EFFECTS 

TO FIND THE EFFECT OF ALTITUDE AND TEMPERATURE 
CONNECT THE TEMPERATURE AND AIRPORT ALTITUDE 
BY A STRAIGHT LINE. 

READ THE INCREASE IN TAKEOFF DISTANCE AND THE 
DECREASE IN RATE OF CLIMB FROM STANDARD SEA 
- 

\ 
90] \ VALUES HERE 

80 

:1 -so 

-40 

EXAMPLE The dlagonal line shows that 230% m w l  
be added lor D temperature 01 10Qand pr~ssura  
altitvda 01 6.000 lest. Therelore. it your standard 
t e m p e r ~ t ~ m  sea lave1 taka-oll dlsmnce. In Order lo 
climb 10 50 m t .  normany requires 1.ooo toot 01 
runvsy. it would become 3.300 lee1 under the con- 
dilionl shown. In add11100. the  rate Of c l h 8  would 
be decreased 76%. Also. If your normel sea level 
rate 01 climb IS 500 (oat per min~to. it would become 
120 lset per minute. 

This chart indicates typical representative value. for "personal" airplane. 
For exact values conmlt your airplane flight manual. 
The chart may be mnservative for airplanes with supercharged engines. 
Also remember that long pas. sand. mud or deep mow ean easily double 
your takwff distmoe. 

2 

0 i -2 
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I ditions (rough, tall grass, soft, snow, upgrade, 
~~ 

etc.) 
4. HOW MUCH~ CAN THE DENSITY 

ALTITUDE VARY AT A GIVEN 
’ 

AIRPORT DURING SEASONAL EX- 
TREMES? This depends mostly on the ex- 
tremes in tempemture variation. From a den- 
sity altitude chart, it can be determined that, 
at an elevation of 5,000 feet, tempemture 
- 6 O  F., the density altitude would be approxi- 
mately 2,200 feet ; at a tempemture of 1040 F., 
the density altitude would be approximately 
8,900 feet. These figures do not include the in- 
crease due to a high relative humidity on the 
104O day. Do not kt the performance of your 
airplane on a cold zointer day l& you into a 
881288 of seozlrlty when t & h g  off on a hot, 
humid m m m r  day. (Note the pilot’s remarks 
in the cartoon.) 

5. If an airplane requires a distance of 1,200 
feet for takeoff at wa level (to clear a 50-foot 
obstacle) under standard conditions, what dis- 
tance is required at (a) an elevation of 6,000 
feet, temperature - 6 O  F.; (b) an elevation of 

5,000 feet, temperature 104O F.? Refer to the 
Koch Chart on page 24. (Assum that pres- 
sure altitude and elevation are equal.) 
Problem A 

The line joining 5,000 feet and -6” F. shows 
an increase in takeoff distance 20 percent. 
Increase in 
T.O. distunce=.20 x 1,200’=240‘ 
Total T.O. distance= 1,200’+240’= 1,440’ 

The line joining 5,000 feet and 104O F. shows 
an increase in takeoff distance of 190 percent. 
Incrense in 
T.O. distance= 1.9 x 1,200’=2,280’ 
Total T.O. distance= 1,200’+2,280’=3,480’ 
(Difference in takeoff distance 

Under the above conditions presented in 
item 5, Problems A and B, it can be seen that 
the takeoff distance on the hot summer day in- 
creased more than 2,000 feet over that required 
on the cold winter day at the same airport. 
BEWARE OF HIGH, HOT, AND HUMID 
CONDITIONS 

Problem B 

=3,480’-1,440’=2,040’ 
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VFR Exam-0-Gram No. 12 
The Magnetic Compass 



I. The magnetic compass, in terms of its errors, 
limitations, and in-flight characteristics, is one 
of those aeronautical subjects in which con- 
sistently large numbers of pilots fare poorly on 
FAA written examinations. There is evidence 
that this veteran instrumenbit  was one of the 
first to be installed in an aircraft- is one of 
the least understood instruments in the cock- 
pit of today’s modern general aviation air- 
craft. Many pilots seem to operate on the 
premise that it is easier to ignore this instru- 
ment’s errors rather than learn them. How- 
ever, it should be remembered that (1) this is 
the only directional seeking instrument in the 
cockpit of most general aviation aircraft, and 
(2) it is mechanically a simple, self-contained 
unit (independent of external suction or elec- 
trical power for its operation) that is likely to 
remain reliable a t  all timesreliable, that is, 
if the pilot understands its inherent errors. 

WHAT ARE SOME OF THE COMPASS 
ERRORS THAT THE PILOT SHOULD 
UNDERSTAND? The pilot should under- 
stand : 

I. VARIATION-This is the angular dif- 
ference between true north and magnetic north 
which is plotted on charts in degree8 east or 
west. The pilot should understand perfectly 
which to add and which to mbtrmt when con- 
verting from true headings or courses to m a g  
netic headings or courses and vice versa. 
(Many pilots find such memory aids as “east 
is least and west is best” helpful in remember- 
ing that east is mbtracted and weat is added 
when going from true to magnet&.) 

11. DEVIATION-This is the deflection of 
the compass needle from a position of magnetic 
north as a result of local magnetic disturb- 
ances in the aircraft. To reduce this devia- 
tion, the compass has a compensating device 
consisting of small adjustable magnets. The 
compass should he checked and compensated 
periodically. The errors remaining after 
“swinging” the compass should be recorded on 
a compass correction card which should be 
installed in the cockpit within the view of the 
pilot. 

Nm.-Avold plnclng metnlllc objects wch as 
metal eompnters. flnshllghta, etc. on top of the 
Instrument panel near the magnetic compnR8 as 
thls prnctlce may Induce large amounts of devla- 
tlon and 8erlously affect the Instrument’s nc- 
mrncy. 

I n  addition to these errors, the pilot should 
have a working knmkdge of the following 
in-flight errors: 

111. OSCILLATION ERROR-The erratic 
swinging of the compass card which may be 
the result of turbulence or rough pilot tech- 
nique. 

IV. MAGNETIC DIP-The tendency of 
the magnetic compass to point down as well as 
north in certain latitudes. This tendency is 
responsible for : 

A. Northerly Turn Error-This errm is the 
most pronmnced of the in-fEight error8. 
It is most apparent when turning to or 
from headings of north and south. 

B. Acceleration Error-An error that can 
occur during airspeed changes. It is 
most apparent on headings of east and 
west. 

As a quick refresher on this instrument’s 
in-flight dip error, we invite you to nccompany 
us on a simulated demonstration flight around 
the compass rose. Unless otherwise noted, we 
will limit our bank during turns to a gentle 
bank. Also, we will assume that we are in the 
northern hemisphere because the characteris- 
tics which we will observe would not be pres- 
ent at  the magnetic equator, and would be 
reversed in the southern hemisphere. 

DEMONSTRATION NO. 1 (Heading- 
North; Error-Northerly Turn Error) As we 
start a turn in either direction from this head- 
ing, we notice that momentarily the compass 
given an indication of a turn oppogite the 
direction of the actud turn. (While the com- 
pass card is in a banked attitude, the vertical 
component of the earth’s magnetic field causes 
the north-seeking end of the cornpass to dip 
to the low side of the turn, giving the pilot an 
erroneous turn indication.) If we continue 
the turn toward east or west, the compass card 
will begin to indicate a turn in the correct 
direction, but will lag behind the mtud turn- 
at a diminishing rate-until we are within a 
few degrees of east or west. One additional 
demonstration which we will cover before 
leaving north is the Slow Turn Error. If, 
while holding a compass indication of north, 
we sneak into a very grndual and shallow 
banked turn-sny ao or 4 O  of bank-it is possi- 
ble to change the actual heading of the aimraft 



by 20° or more whzZe eti2l maintaining an indi- 
cation of north by  ths cmpas8.  

DEMONSTRATION NO. 2 (Heading- 
East ; Error-Awleration Error) The North- 
erly Turn Error that we previously experi- 
enced is not apparent on this heading (or on a 
west heading). However, let’s see what hap- 
pens when we accelerate and decelerate by 
changing the airspeed. With the wings level, 
we will increase the airspeed by increasing the 
power setting or by lowering the nos-r 
both. Result: although we are holding the 
nose of the aircraft straight ahead, our com- 

pass card erroneously indicatas a turn toward 
north. On the other hand, if we &creme the 
airspeed by reducing the power setting or 
raising the n o s  of the a i r c r a h r  both, the 
compass will give an erroneous indication of a 
turn toward south. (Because of the pendulous- 
type mounting, the end of the compass card 
which the pilot see5 is tilted upward while 
accelerating, and downward while decelerating 
during changes of airspeed. This momentary 
deflection of the compass card from the hori- 
zontal, results in an error that is most ap- 
parent on headings of east and west.) 

DEMONSTRATION NO. 3 (Heading- actually being turned. As we continue our 
South; Error-Northerly Turn Error) Again 
we are presented with the Northerly Turn 
Error problem that we encounter in DEMON- 
STRATION NO. 1. Although the same set 
of forces that caused the erroneous indication 
when we banked the aircraft while on a north 
heading will likewise be working against us on 
this heading, the compass indications will a p  
pear quite different. For example, as we roll 
into a turn in either direction, the compass 
gives us nn indication of a turn in the correct 
direction but at a much faster rate than ia 

turn toward west, or east, the cornpass indica- 
t.ions will continue to precede the actual turn- 
but at a diminishing rate-until we are within 
a few degrees of west or east. ( I t  might be 
noted thnt the Awlerntion Error is not ap- 
parent on this heading or on a north heading.) 

DEMONSTRATION NO. 4 (Heading- 
West ; Error-Awlemtion Error) On this 
heading we encounter the exact anme errors 
thnt we have previously covered on a heading 
of east in DEMONSTRATION NO. 2. If we 
increase the airspeed, we will get an erroneous 
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indication of a turn toward north. I f  we 
decrease the airspeed, we will get an erroneous 
indication of a turn toward south. (A memory 
aid that might m i s t  you in recalling this 
relationship between airspeed change and di- 
rection of the error is the word “ANDS”- 
Accelerate-North, DecelerateASouth.) 

WHAT ARE THE MAIN POINTS 
THAT SHOULD BE REMEMBERED 

STRATIONSP The points we are trying to 
get wmss are these: (1) WHEN TAKING 
READINGS FROM THE MAGNETIC 
COMPASS WHILE ON A NORTHERLY 
OR SOUTHERLY HEADING (for estab- 
lishing u course, setting the gyro-driven head- 
ing indicator, etc.) , REMEMBER THAT IT 
IS ESSENTIAL TO HAVE THE WINGS 
PERFECTLY LEVEL FOR SEVERAL 
SECONDS PRIOR TO TAKING THE 
READING. (2) IF YOU ARE ON AN 

IT IS IMPORTANT THAT THE AIR- 
SPEED IS CONSTANT IN ORDER TO 
GET AN ACCURATE READING. (3) ON 
AN INTERMEDIATE HEADING, BOTH 
OF THE ABOVE CONDITIONS SHOULD 

* 
CONCERNING THESE FOUR DEMON- 

EASTERLY OR WESTERLY HEADING, 

0 BEMET. 
No~e.--If yonr alrcraft la equipped wlth a 

gyro-drlven heading lndlcator. check It frequently 
wlth yonr magnetic oompnea. 

Turns to Headings by Reference to the 
Magnetic Compass 

For the pilot who would like a general set 
of rules for determining his lead point for 
making turns hy reference to the magnetic 
compass, the following is submitted : 

In order to minlmlee dlp error. 
Nm-The angle of bank should not exceed 15’ 

1. W h e h  turning to a heading of north you 
mwt allow, in addition to your n o d  lead, a 
number of degrees approximately spud  to the 
latitude at which you are flying. Example: 
You are making a left turn to a heading of 
north in a locality where the latitude is 30° N. 
You have previously determined your normal 
lead to he approximately 5O for this particular 
angle of bank. In this case, you should start 
your rollout when the compass reads approxi- 

2. W h e n  turning to a heading of aouth, you 
must turn past your n o d  lead point by  a 
number of degrees approximately equd to t h  
latitude at which you are flying. Example: 
You are making a right turn to a heading of 
south in a locality where the latitude is 30° N. 
You have previously determined your normal 
lend to be approximntely 5 O  for this particular 
angle of bank. In this case, you should turn 
past your normal lead point of 1 7 5 O  (18Oo-5O)  
by 30°, and start your rollout when the com- 
p w  reads approximately 205O. 

3. The error is negligible when turning to 
eaat or west; therefore, use the normal amount 
of lead when turning to  an east or went 
heading. 

4. For i n t e m d i a t e  headings that lie be- 
tween the cardinal headinga, m e  an approxi- 
mation based on the heading’a proximity to 
north cr south, the direction of the turn, and 
your knowledge of the compass’s lead and h g  
characteristic8 in theae areas. In  other words, 
us8 an ‘‘educated guesstimate.” 

We won’t guarantee that the above method 
will roll you out on the exact heading every 
time-at hest, it is an approximate method. 
But it will get you reasonably close to your 
desired heading, and this beats having no 
method at all. 

KNOW YOUR MAGNETIC COMPASS 

mately 350. 



Instrument Pilot Exam-0-Gram No. 1 
Reports from controllers and operations in- 

spectors indicate the need for more thorough 
understanding of approach and landing pro- 
cedures by applicants for the Instrument Pilot 
Rating. Where radar is available, the pilot 
can become especially negligent about his own 
responsibilities. How would you cope with 
the following situation 1 

You are flying a light twin on an IFR flight 
plan to Lambert-St. Louis Airport, Missouri. 
Your radio equipment includes two VHF 
transceivers (108-126.9), two VOR receivers 
(no glide slope needle), an ADF receiver, and 
a marker beacon receiver. Prior to arrival a t  
your clearance limit (STL VORTAC), you 
receive the St. Louis weather and clenrance for 
an ILS approach to runway 24 at Lambert- 
St. Louis Airport. Weather at Lambert is 
500-1, wind 2200/10 knots. Approach control 
vectors you from the VORTAC to the localizer 
course for a straight-in approach to runway 24 
(see Approach and Landing Charts on page 
31). Approaching the Outer Compass Locator 
inbound, you are advised that the Lambert 
weather is now 400-1, wind 140°/20 knots, and 
the active runway is being changed to 12. Ap- 
proach Control requests your intentions. 

TIONS FIRST REPORTED, WERE YOU 
EQUIPPED FOR AN ILS APPROACH TO 
RUNWAY 244p Yes. With either VOR re- 
ceiver you can utilize the localizer course. 

2. WHAT ARE YOUR MINIMUMS FOR 
AN ILS APPROACH TO RUNWAY 24? 
Straight in minimums (200-1h) and RVR 

I.UNDER THE WEATHER CONDI- 

minimums (2600 feet) do not apply to you 
since you are not equipped with a glide-slope 
receiver (see notes under MINIMA). Your 
minimums are 400-1 for a straight-in np- 
pronch. 

BNCE TO LAND ON RUNWAY 24P You 
may, though the controller will add “at pilot’s 
discretion” to the landing clearance if he con- 
siders landing on 24 inadvisable under existing 
wind conditions. 

CLING APPROACH TO RUNWAY 129 
No, the ceiling is 100 feet below circling mini- 
mums (500-1). 

5. IS THE CEILING AND VISIBILITY 
AT OR ABOVE THE MINIMUMS FOR 
LANDING RUNWAY 12P Yes, with two 
VOR receivers, your straight-in minimums are 
400-1 (see note under MINIMA). Approach 
control will expect to vector you from your 
present position onto the final approach course 
for runway 12. 

6. DOES THE ACCEPTANCE OF A 
RADAR VECTOR AFFECT THE PRE- 
SCRIBED MINIMUMS? No. It is the 
pilot’s responsibility to determine whether ap- 
proach and landing are authorized under ex- 
isting weather conditions. You are informed 
of local weather conditions whenever the ceil- 
ing and visibility are at or below the highest 
circling minimums for the airport. If YOU 

violate the authorized minimums, the responsi- 
bility is your own. 

3. SHOULD YOU REQIJEST CLEAR- 

4. SHOULD YOU REQUEST A CIR- 

ao 
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Instrument Pilot Exam-0-Gram No. 4 
“ATC Clears . . . 99  

Unexpected clenrances-nnd unpredictnble 
renctions to them--are n familiar problem to 
the pilot preparing for his instrument rnting. 
Take the following situntion for example: 

During your FAA flight check, you are 
tnxiing out to the runup area nt n busy nir- 
port. Everything is in order--ornl exnmi- 
nntion is sntisfnctory, I F R  flight plnn filed, 
route familinr, ground operations completed 
except for instrument cockpit check, runup, 
nnd copying the clearance. As you check 
your flight instruments, Ground Control 
(obviously busy and hurried) calls you: 

“FLYBIRD 22 CHARLIE, 
ATC CLEARANCE.” 

Don’t pnnic-this presents no problem. You 
nre in no position to copy a clenrnnce while 
you are busy tnxiing, performing instrument 
checks, and mtching for other trnffic. Simply 
advise the controller thnt you nre unable to 
copy and mill request clearance n t  the runup 
a m .  

However simple this situntion, instructors 
cnn r e d l  a variety of other student renctions 
to an unexpected call from the controller, in- 
cluding loss of aircraft control, violent appli- 
cntion of brakes, and other evidences of con- 
fusion in the cockpit. The phrnse “ATC 
CLEARANCE” commonly amuses n sense of 
urgency in the pilot. The student prone to 
“checkitis,” or the inexperienced pilot, is likely 
to react with confusion, attempting to copy 
with his hands nlrendy full, or trying to mem- 
orise the clenrnnce nnd request n rendbnck of 
portions missed. The obvious point is worth 
stressing, especially to the inexperienced pilot 
whose division of attention rh i le  under pres- 
sure may not be ndequnte to cope with the un- 
expected. 

DON’T SAY YOU ARE READY TO 
COPY UNTIL YOU ARE READY! 

Unfortunately the controller hns no way of 
distinguishing between you and the pilot who 
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knows the locnl nren as well as he knows his 
bnckyard. He nssunm thnt you are a com- 
petent rnted pilot, thnt you hnve learned- 
nnd nre proficient in using-clenrnnce short- 
hnnd, nnd thnt you are fnmilinr with nppro- 
printe route dntn. IJntil you reach the level of 
competence necessnry for flying under Instru- 
ment Flight Rules in areas of high volume 
trnffir, you should stny nwny from exception- 
nlly busy terminnls. If you are flying without 
n copilot, you might keep some additional 
points in mind in connection with I F R  clear- 
ances before tnkeoff. “Ready to copy” should 
menn nt least the following: 

1. The aircraft is under control, preferably 
stopped, pnrking brnke set. 

2. You are rendy with writing mnterials, not 
scrnmhling around a disognnized cockpit 
looking for misplnred pencils, paper, etc. 

3. Your rndio(s) nre tuned properly, volume 
nt a rendnble level. 

4. Appropriate route dntn is handy. Your 
requested route mny not be the one specified 
in your clearance. It the routing is different, 
don’t rend bnclc until you hnve checked it. I n  
accepting the clearnnce, you also m u m e  re- 
sponsibility for compliance. Better to take 
time to he thorough on the ground than to 
fnce confusion after takeoff. 

5. I f  you hnve requested a S I D  (Standard 
Instrument Departure), you hnve indieated to 
ATC thnt you are familiar with the SID pro- 
cedure and have a copy in the cockpit. 

Listed below are six nctunl clenrnnces for 
I F R  depnrture from the OKLAHOMA CITY 
aren. Some nre more complicnted thnn usual, 
but nre representative of clearances you may 
hnve to copy nnd execute. A Departure Chart, 
on pnge ,34 shows the nren and ainvny struc- 
ture. Have someone rend the clearance to you 
ns nu nid in developing your ahorthand pro- 
ficiency. The FAA Instrument Pilot Exami- 
nation Quide contains a clearance shorthand 



which you mny want to use i 
ready have n 

Wiley Post 
I 
‘ * Airport . . . OIiC V77 IYT-Departure 

runway 17. 
(The following two clenrnndes do not make 

use of radar which would normally be pro- 
vided.) 1 

ATC clenrs Flybird two kwo Charlie to 
the Wichita Airport via /direct Tulnkes 
Rndio Beacon-the north course of the 
Oklahoma City Loenlizer-victor seventy 
seven. Turn left after depnpture-climb to 
intercept Victor seventy seven at  five thou- 
a n d  or abovemnintnin seyen thousnnd- 
report Tulnkes and intercepting Victor 
seventy seven. 
ATC clears Flybird two two Charlie to the 

Wichita Airport via direct Oklnhomn City 
VORTAC Victor seventy seven. Turn right 
after departure-mnintnin t v o  thousand five 
hundred to the V O R T A C h o l d  west of the 
Oklahoma City VORTAC on the two five 
seven radinl. Climb in the holding pattern to 
five thousand before proceeding on course- 
mnintain seven thousand. Report reaching the 
Oklahoma City VORTAC nnd leaving five 
thousand. Departure control frequency will 
be one two one point one. 

Will Rogers Airport-Amnrillo Airport 
. . . ORC V272 V140 AMA-Departure 
runway 17. 
(The following two clearances do not make 

use of radar, which would normally be pro- 
vided.) 

ATC clenrs Flybird two two Charlie to the 
Amarillo Airport via direct Oklahoma City 
VORTACVictor  two seventy two-Victor 
one forty. Climb on depnrture hending to four 
thousand-turn r i g h k r o s s  the Oklahoma 
City VORTAC at seven thousnnd or above- 
cross Union Intersection at one zero thousand 
or abovemaintain one two thousand. Report 

f 

lenving four thousnnd-seven thousand and 
one zero thousand. Departure control fre- 
quency will be one two one point one. 

ATC clears Flybird two two Charlie to the 
Amarillo Airport via direct Oklahoma City 
VORTAC-flight plnn route. Turn right after 
departure-maintain five thousnnd or below to 
Oklnhomn City V O R T A C h o l d  west of the 
Oklnhomn City VORTAC on the two five 
seven rndinl-3imb in the holding pattern to 
one zero thousand before proceeding on course. 
Report leaving five thousand-reaching one 
zero thousnnd-nnd passing Union Intersec- 
tion. Departure control frequency will be one 
two one point one. 

Will Rogers Airport-Tulsa Municipnl 
Airport . . . OIiC V14 TUGDepnrture  
runway 17. 
(The following two clearnnces make use of 

rndnr vectoring service.) 
ATC clears Flybird two two Charlie to the 

Tulsn Airport via Victor fourteen-maintain 
three thousnnd. Turn right after d e p a r t u e  
heading three four zero for Vector to Victor 
fourteen northenst of the Oklahoma City 
VORTAC--expect seven thousand after pnss- 
ing the north course of the Oklahoma City 
Locnlizer. Departure control frequency will 
be one two one point one. 

ATC clears Flybird two two Charlie to the 
Prngue Intersection via the zero seven seven 
radial of the Oklnhomn City V O R T A C  
mnintain three thousand. Turn left after de- 
pnrture-heading zero three zero for Vector to 
the zero seven seven rndinl. Departure con- 
trol frequency will be one two one point one. 

Nm.-Depnrture clenrnnces nre normnlly to 
the destlnntlon alrport. but mny be to a flx onI9 
n few m l l a  from the polnt of depnrture The 
latter. or “short range.’ clearance Is  often used 
to expedlte depnrture whlle the flight Is  COOP- 

dlnnted further by ATC. On short fllghts. the 
clenrnnre mny be to an nppronch flx servlng the 
destlnntlon nlrport. 

aa 
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Instrument Pilot Exam-0-Gram No. 6 
VFR Operations on an Instrument Flight Plan 

Annlyses of nnswers to Instrument Pilot 
Written Exnininntions indicate tlint mnny np- 
plicnnts do not nnderstnnd certnin nspects of 
VFR and “VFR COXDITIONS ON TOP” 
operntions xvhile on IFR clenrnnces. Appli- 
cnnts for the instrument rnting shonld be able 
to nnswer the following questions relnting to 
these operntions. Answers nnd explnnntions 
follow. 

1. Why request n “VFR CONDITIONS ON 
TOP” clearnnce 1 

2. When would n pilot request n clenrnnce to 
“VFR CONDITIONS ON TOP? 

3. Whnt restrictions apply to the pilot’s 
choice of nltitude while operating on nn IFR 
clenrnnre with provision to ‘*MAINTAIN 
VFR CONDITIONS ON TOP”? 

4. When cnn a “VFR CONDITIONS ON 
TOP” request be npproved by ATC ? 

5. Whnt sepnrntion from other aircraft is 
provided to a “VFR CONDITIONS ON 
TOP” flight? 

6. Whnt is the recommended position re- 
porting procedure for “VFR CONDITIONS 
ON TOP” operntion? 
7. A pilot is flying on an IFR clenrnnce with 

an altitude assignment of “VFR CONDI- 
TIONS ON TOP.” H e  nnticipntes thnt he 
mill be unable to mnintnin flight in VFR con- 
ditions because of reduced visibility or in- 

* 
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crensing height of the tops. Whnt should he 
do ? 

8. When may n pilot deviate from his route 
of flight while operating IFR with n “VFR 
COXDITIOSS ON TOP” clenrnnce? 

9. 7Vhy would n pilot request n VFR climb 
or descent while on nn IFR flight? 

10. Whnt nre the procedures for radio com- 
munications fnilnre during n “VFR CONDI- 
TIONS ON TOP” operntion9 
Explana?ions (numbers correspond ?o questions): 

1. I n  prepnrntion for IFR flight above nn 
overcnst, or in an nren 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, rnther tbnn specific ATC nssigned alti- 
tudes. If during flight “in the clear” at n 
specific nssigned altitude, turbulence or un- 
fnvornble groundspeeds nre encountered, or if 
icing in clouds nhend is expected, n “VFR 
CONDITIOKS ON TOP” clenrnnce may 
nllom the pilot n grenter choice of operating 
nltitudes. 

2. Depnrting instrument-rated pilots who 
wish nn IFR clenrnnre only to  climb through 
n layer of overcnst or reduced visibility, and 
then continue flight VFR, may request ATC 
clenrnnce “TO VFR CONDITIONS ON 
TOP.” This request may be made through 
n Flight Service Stntion, by telephone to ATC, 



or by request to the tower before taxiing out. 
The clenrance, which nuthorized IFR flight 
through the cloud layer, will contain a nearby 
clenrnnce 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 por- 
tion of his flight, he should so state. This 
type of operation can be combined with n VFR 
Flight Plan to destination. 

3. The pilot mny fly at an altitude of his 
choice, provided the nltitude is- 

a. at or above the MEA, or MOCA if ap- 
propriate, and 

b. at lenst 1,000 feet above the existing 
meteorological condition (cloud layer, 
smog, haze, etc.) if any, and 

C. at an altitude appropriate for the direc- 
tion of flight (odd or even thousand, plus 
600 feet)  if operating at 8,000 feet or 
more above the surface. 

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

4. “VFR CONDITIONS ON TOP” may be 
approved by ATC when specifically requested 
by the pilot in flight provided pilot reports 
hnve not indicnted that conditions are unsuit- 
able. “VFR CONDITIONS ON TOP” may 
be approved by ATC when specifically re- 
quested by the pilot prior to depUTtUTe,  pro- 
vided- 

a. pilot reports hnve not indicated thnt con- 
ditions are unsuitable, and 

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

c. if height of the tops is unreported, nlter- 
nate altitude provisions are included in 
the clenrnnce. 

Exreptiom: 
ATC mill not approve “VFR CONDI- 
TIONS ON TOP” operations- 
a. to provide separation between aircraft 

b. to aircraft operating in Positive Con- 

6. No separation is provided. However, the 
pilot mny expect to receive trnffic information 
on known IFR traffic. Any time a pilot is 

holding nt  night, or 

trolled Airspace. 

flying “in the clear,” whether at a specific m- 
signed altitude or at an altitude assignment of 
“VFR CONDITIONS ON TOP,” collision 
avoidance is the pilot’s responsibility. 

6. Regardless of the altitude being flown, 
pilots on IFR Flight Plans report those fixes 
designnted as compulsory reporting points for 
all altitudes, and additional position reports 
as requested by AI‘C. A pilot operating on an 
IFR Flight Plan with an altitude assignment 
of “VFR CONDITIONS ON TOP” mould 
report in the following mnnner : 

SKYTWIN FOUR ONE ALPHA OVER 
OKLAHOMA CITY ONE EIGHT, VFR 

THOTJSAND FIVE HUNDRED, ESTI- 
MATING SAYRE FOUR EIGHT, AMA- 

CONDITIONS ON TOP AT EIGHT 

RIJdLO. 
If position reports are made to a Flight Serv- 
ice Station for relay to the controlling facility 
(center or approach control), pilots should 
stiitc thnt 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 q u e s t  n specific alti- 
tnde assignment and maintain flight in VFR 
conditions until an appropriate amended 
rlearnnce is obtained. 

8. Rememher thnt when flying on an IFR 
clearance with n VFR restriction, a pilot must 
comply with Instrument Flight Rules p l w  
npplirnble Visunl Flight Rules. A pilot op- 
erating “VFR CONDITIONS ON TOP” is 
expected to remain on the centerline of air- 
wnys or routes described by his ATC clenrnnce 
nnle- 

a. otherwise nuthorized by ATC, or 
b. maneuvering m necessary to clear the in- 

c. the pilot exercises emergency authority. 
9. If ,  at the start of an IFR flight, a pilot 

wishes to climb in VFR conditions, or if, 
while flying at u specific assigned altitude, he 
wishes to climb or descend in VFR conditions, 
he mny q u e s t  to do so (except in Positive 
Controlled Aimpace). Sometimes such a pro- 
cedure is considered a practical method of 
nroiding delay due to other traffic. 

10. The procedures are the same as for op- 
eration at  n specific assigned altitude. Pilot 

tended flight path, or 
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nction in compliance with reylntiona is deter- 
mined by existing wenther conditions (VFR 
or IFR), as outlined in the Airman’s Infoma- 
twn Man&, FAR Part 91 

References: 
Airman’s Information Nanud, Part 1 
“ATC Operations and Procedures” 



Instrument Pilot Exam-0-Gram No. 8 
Minimum IFR Altitudes 

. .  

Applicants for the Instrument Pilot Written 
Examination should expect to be examined on 
the various minimum altitude designations re- 
lated to instrument flight. Analysis of re- 
sponses to current written examinations indi- 
cates that doubt exists as to the meaning of 
these designations and why they are specified. 
General 

Minimum I F R  altitudes are established by 
the Administrator of the FAA for instrument 
flight along Federal Airways and off-routes in 
controlled airspare. They are established after 
consideration of- 

1. obstruction clearance criteria 
2. navigational signal coverage for accurate 

3. two-way radio communicntions. 
Obstruction clearance is normally at  least 

1,000 feet (2,000 feet in designated mountain- 
ous areas) above the highest terrain 4 miles 
either side of the centerline of the airway or 
route. 

For instrument flight along routes NOT in 
controlled airspace and for which no specific 
minimum I F R  altitude has been established, 
it is the pilot’a responsibility to select altitudes 
which comply with obstruction clearance re- 
quirements. 

navigation, and 

Deflnitions 
1. MEA (Minimum Enroute Altitude) is 

the mininium altitude in effect between radio 
fixes, which- 

a. meets obstrnction clearance requirements, 
and 

b. ensures acceptable navigational signal 
coverage for accurate navigation. 

Remember that the MEA is often higher 
than is required for obstruction clearance only. 
This is to ensure reception of navigation and 
rommunication s ipnls  and to provide addi- 
tional airspars for VFR operations below the 
nirwny during periods of less than 3 miles 
forward visibility. Remember also that the 
MEA is sometimes different for opposite direc- 
tions along an airway due to rising or lowering 
terrain. 

2. MOCA (Minimum Obstruction Clearance 
Altitude) is the sperified minimum altitude in 
effect between radio fixes, which 

a. meets obstruction clearance requirements, 
and 

b. ensures acceptable navigational signal 
coverage only within 22 nautical miles of 
the VOR. 

A MOCA is shown (on U.S. Coast and 
Geodetic Survey I F R  charts) directly below 
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the MEA and is identified by an asterisk. The 
designation of a MOCA indicates that a higher 
MEA has bean established for that particular 
airway or segment because of signal reception 
requirements. When no MOCA ia shown on 
the chart, the MEA and MOCA are considered 
to be the same. 

Remember that the MOCA may be requested 
by a pilot, or assigned by ATC for trn5c 
control purposes, for use within 22 nautical 
miles of the VOR. Beyond this 22 nautical 
mile area, the MOCA ensures ody obstruction 
cbrance. 

3. MRA (Minimum Reception Altitude) is 
the lowest altitude at which accurate determi- 
nation of position at a specified intermtion 
can be made. Reception from the radio facili- 
ties used to establish an intersection may be 
inadequate at the lowest MEA; in such a a88 
an MRA is designated for that intenection. 

4. MCA (Minimum Crossing Altitude) is 
the minimum altitude at which certain radio 
facilities or intersections must be crossed in 
specified directions of flight. If a normal 
climb, commenced immediately after passing a 
fix beyond which a higher MEA applies, would 
not ensure adequate obstruction clearance, an 
MCA is specified. 

The MCA at  certain radio facilities could be 
lower for a departing aircraft than for an 
enroute aircraft; such a lower MCA would not 
be shown on an Enroute Chart but might be 
received in an IFR clearance. 

Try this hit:  
Correct answers are shown at the end of this 

test. 
1. The MEA ensures acceptable navigational 

signals for accurate navigation and 
2. If the MOCA does not ensure reliable 

navigational signal coverage between kes, a 
higher altitude is designated &s the 

3. MRAs are designated at certain hterseo- 
tions where aircrnft position cannot be deter- 
mined accurntely at the 

4. The lowest altitude for crossing a rndio 
fix beyond which a higher minimum applies 
(if no minimum crossing altitude is specified) 
is the 

6. Different MEAs for opposite directions of 
flight along an airway are sometimes speoifled 
due to 

A PORTION OF CHART 64 (September 
1964) IS REPRODUCED BELOW FOR 
ANSWERING QUESTIONS 6 THROUGH 
10. 

6. A flight on V105 (west of TUS VOR- 
TAC) may not be able to determine position 
over KEYSTONE at an altitude below - 

7. An enroute flight approaching TUS and 
proceeding east on V16 must cmes the TUS 
VORTAC at or above 

8. The MOCA on V66, west northwest Of 

9. A southeast-bound flight on V66 must 

10. A northwest-bound flight on this airway 

TUS, is 

cros9 MESCAL at or above 
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may cross GERONIMO at  a minimum alti- 
tude of 

11. Acceptable navigational signal wvernge 
at the MOCA is ensured for a distance from 
the VOR of only 

12. For flight outside controlled airspace, 
the responsibility for determining the mini- 
mum I F R  altitude rests with the 
13. I n  what arms may ATC assign the 

MOCA to an I F R  flight? 
14. When or why would ATC assign the 

MOCA F 
15. The minimum I F R  altitude for “VFR 

Chditions on Top” operation, except in an 
emergency, is the 
Anrwers to questions: 
1. Obstruction clearance requirements. 

2. MEA. 
3. MEA. 
4. MEA at  which the fix is approached. 
5. Rising or lowering terrain. 
6. 7,000 feet. 
7. 8,700 feet. 
8. 6,700 feet. 
9. 7,000 feet. 

10. 9,500 feet. 
11. 22 nautical miles. 
12. Pilot. 
13. Only within 22 nautical miles of a VOR. 
14. For traffic control purposes, or at pilot’s 

15. MEA, or published MOCA within 22 nau- 
request. 

tical miles of a VOR. 



Instrument Pilot Exam-0-Gram No. 10 
Altimetry 

I n  spite of the importance of the pressure 
altimeter, almost KO percent of the applicants 
taking Instrument Pilot U‘ritten Examinn- 
tions demonstrate a knowledge deficiency con- 
cerning the effect of atmospheric temperature 
and pressure changes on this instrument. The 
effects of other altimeter errors (mechanical, 
elastic, installation) are usually negligible for 
normal operations and mill not be considered 
here. 

ATMOSPHERIC TEMPERATURE AND 
PRF,SSIJRE ERRORS: The effects of at- 
mospheric temperature and pressure changes 
on the altimeter are summarized by the adage, 
“Cold or low, look out below.” m e n  flying 
from warm air to cold air, and/or from high 
pressure to low pressure, your aircraft is lower 
than the indicated altitude unlrxs the altimeter 
is adjusted to compensate for the change. 

An altimeter is accumte at all altitudes only 
when the conditions of a standard atmosphere 
exist. In  general, a standard atmosphere oc- 
cum when the 

1. sea level barometric pressure is 29.92” Hg, 
2. level free air h p e m t u r e  is +16O C., 

decreases 2o c. with =& 

mrely exist, the 
altimeter 

The altimeter is a pressure measuring device 
and when set at 29.92” will indicate 4,000 feet 
at a level where the atmospheric pressure k 
25.84” Hg. The true altitude at which this 
Pressure actually exists m y  be more or 
than 4,000 feet. As shown in the illustmtion 
at  the bottom of this pee ,  on a warm day the 
expanded air is lighter in wekht per unit vol- 
ume than on a standard day or a cold day. 
Therefore, the pressure level where the altim- 
eter will indicate 4,000 feet is higher than it 
would be under standard conditions On a cold 
day the reverne would be true and the 4,000- 
foot pressure level mould be her. 

and 

3. 

Since the abore 
1,000-feet incrensc in altitude. 



Chnnges in surfnce pressure may also affect 

the pressure levels at altitude. You can see 

craft flying into an area of lower pressure 
will be Zourer than indicated altitude unless the 
altimeter is adjusted to the local altimeter 

ALTIMETER SETTING: The locnl nlti- 
meter setting “corrects” for the difference be- 
tween existing pressure and stnndnrd atmos- 
pheric pressure. Whether local pressure is 
higher or lower than stnndnrd, when the air- 
crnft altimeter is set to the local altimeter 
xetting (nssuming no setting scale error) it 
will indirnte true altitude (MSL) at  ground 
level. The indicated altitudes above ground 
level nre  normally not true altitudes because of 
nonstandard lnpse rates. The point to remem- 
ber is that when all aircraft operating below 
18,000 feet are using the current local altimeter 
setting, they have n common reference for 
indicated altitude. (See ALTIMETRY-Air 

man’s I n  formation Manual for additional de- 
tnila) 

Summaty 
1. For normal operntions (except to deter- 

mine true airspeed, true altitude, engine opera- 
tions, etc.) pilots should disregard the effect 
of nonstnndnrd temperatures. However, low 
temperatures may need to be considered when 
selecting altitude for terrain clearance pur- 
poses. 
2. I f  the local altimeter setting is lower than 

the setting on the Kollsman dial, the aircraft 
will be lower than the indicated altitude. A 
reverse situation is also true. 

I 
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Instruqbnt Pilot Exam-0-Gram No. 11 
Communications {Procedures for Pilots on IFR Flight Plans 

Many applicants taking the Instrument 
Pilot Written Examination have difficulty with 
test items concerning IFR radiotelephone pro- 
cedures, techniques, and phraseologies. The 
services of Air Traffic Control (ATC), as well 
as the ability of a pilot to make maximum use 
of these services, are dependent upon effective 
communications. Several pages in the Air- 
m u d s  Infonnatim Manud specify pilot 
actions and responsibilities in this area, and 
these pages should be studied carefully. 

The following questions and answers cover 
many problem involving IFR radiotelephone 
communications and may help to increase pilot 
understanding in this important area. 

1. What is a Center Sector Discrete Fre- 
quency and why is it necessary ! It is a "semi- 
private" frequency on which the.pilot of an 

IFR flight has direct communications with the 
controller handling the flight. An Air Route 
Traffic Control Center (ARTCC) has juris- 
diction over a large geographic area, within 
which 100 or more IFR flights are often opera- 
ting simultaneously. Direct communications 
cannot be maintained with these flights on any 
one frequency, nor can the flights be handled 
by one controller. Consequently, the ARTCC 
is divided into seetors; each sector is handled 
by one controller, or tenm of controllers, and 
has its own sector discrete frequency. As an 
IFR flight progresses from one sector to 
another, the pilot is requested to change to the 
appropriate sector discrete frequency. 

2. What is a Center Area Discrete Fre- 
quency? It is a backup for the center sector 
discrete frequencies and is available to each 

43 



I 
sector in the ARTCC. It is always monitored 
by at least one controller who can quickly put 
an IFR flight in radio contact with the appro- 
priate sector. 

3. What communications frequency, or fre- 
quencies, should the IFR pilot monitor? Pilots 
who have sufficient radio equipment for direct 
pilot/controller communicntions monitor fre- 
quencies 85 directed by ATC. Departing pilots 
are instructed when, and on what frequencies, 
to contact Clearance Delivery, Tower, Depar- 
ture Control, and appropriate Center Sectors. 
ATC nssumes that pilots will make frequency 
changes ns directed, will “check in” on newly 
assigned frequencies, and will monitoT the as- 
signed f r e m  at a22 times. I n  case of in- 
ability to astablish communication on a newly 
assigned frequency, pilots are expected to fol- 
low a prescribed procedure to reestablish com- 
municatibn. This pmoedure is outlined in the 
A i m n ’ s  InfoTmath Manual. 

Communications between ARTCC control- 
lers and pilots of airernft with limited radio 
equipment capability may be conducted on the 
A R T W  mea discrete frequency, or by relay 
through the Flight Service Station (FSS). 
The extm time consumed during this relay can 
be a severe handicap to IFR operations in h q h  
density 81885. 

4. How does the IFR pilot receive SIQ- 
METs, AIRbfETs, and other specific or gen- 
em1 weather information while enroute? The 
IFR pilot who is monitoring the voice feature 
of a navigation aid with a “B” radio class 
designation (M-BVOR, H-RVORTAC, etc.) 
will henr all special and scheduled weather 
broadcasts. These broadcasts do not interfere 
with the pilot’s monitoring ATC, because the 
broadcasts may be interrupted to relay an air 
traffic clenmnca 

Pilots in direct communication with the 
ARTCC should monitor the navigation aid 
voice feature a t  sufficient volume level to be 
aware of spocial and scheduled broadcasts, and 
possible interruption of the station identifica- 
tion. PpzOte sliould not voluntarily interrupt 
their listeniag watch on t h  asdgned discrete 
f w p m e y .  Centers may direct a pilot to con- 
tact an FSS for weather information, or may 
anthorize a pilot’s request to do SO. 

5. Should “typ of flight plan” be included 
in position reports made hy I F R  pilots! Not 

if the positio report is made directly to the 

control). Fa initial contact, state the air- 
craft identifi ation and the name of the re- 
porting pain ; when requested to “GO 
AHEAD,” gi e the report in accordance with 
suggested phr 1 seology. If the position report 
is made to an IFSS, it is necessary to state the 
type of flight\plnn. This will alert the FSS 
that the positeon report must be relayed to 
ATC. , 

6. Why is itandard phraseology important 
in ATC rndidkelephone contacts? Standard 
phraseology h$ps pilots organize their trnns- 
missions, reduces the possibility of misunder- 
standing, and \snves time on the frequency. 
Remember that the controller may be working 
with a dozen oq more aircraft on the same sec- 
tor discrete fre nency, and other pilots may be 

7. If a pilot on a VFR flight encounters 
weather below kFR minimums and wishes to 
continue IFR, how should he make initial con- 
tact with ATC? Pilots enroute should contact 
the nearest FSS for relay of communications, 
or for assignment to the appropriate Center 
Sector Discrete Frequency. The Center Area 
Discrete Frequency, if known, could also be 
used for the initial contact. 

Pilots in the vicinity (for example, 20 miles) 
of a destination airport which is served by an 
Approarh Control may expedite receipt of an 
ATC clearnnce by calling Approach Control 
on an appropriate frequency. 

IFR flight plans filed in flight impose an 
extra load on ATC and often result in de- 
laying the pilot; for this mson, they should 
be filed at least 30 minutes in advance of 
clearance request whenever possible. I f  it be- 
comes necessary to file in flight, state that the 
flight is VFR (if in controlled airspace), give 
reliable position information, and mnintsin 
VFR conditions until clearance is received. 

8. What may you do to develop good radio- 
telephone techniques P 

1. Study the pilot instructions and phmse- 
ology examples in the Airman’s IfMnzcr- 
tion Man&. 

2. Practice correct phraseology for position 
reports, speak distinctly, and identify 
yourself positively. 

controlling A ij C facility (eenter or approach 

waiting to use t P .  iis “party line.” 
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8. Know how to make the best use of the 
radiotelephone equipment in your air- 

4. Monitor ATC on the appropriate fie- 

7. Always be alert to receive and copy h- 

e craft.. 8. Learn to copy clearances quickly and ac- 

9. Don’t accept a clearance unless you under- 

structions. 

curately. 

quency at all times. stand it and can comply with it. .. 

5. ~i~~ to what is being =id on the ire- 10. If your aircraft has limited frequency 
capability, advise ATC of this fact. Don’t 
accept instructions to make contnct on a 

quency. 

6. Be as brief as practicable in your contncta. frequency you don’t have. 
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APPENDIX II 
All of the illustrations in this n endix are representative of the illustm- 

tions used with current Instrurnent $$fight Instructor Written Exnminations. 
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C D 
1 

FiauBa l.-Turri+nd bank indtcatora. 

I 

A C 

I 
FmuaE 3.-Three turn-and-bank inndioators. 
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FIaum 4.--lnatrummt panel. 

FIODBE 6.--Model ourosoope. 
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F G H 
I 

F l a w  ?.-Full panel lnatnrment orouphp. 

49 



0 18 

$ k r 2 ’ 0  

FIOW 8.-VOR mdiak interception. 

A B C D 

2-min 2-min 4-min 4-min 
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FIOURE ll.-llnrik, airspeed. and load iaotora. 
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A I B 

D I E 

I H G 

Fiautle 12.-Altiineter readings 
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,. 

TAKE-OFF DISTANCE 

STANDARD ALTITUDE 

i 
'0 

TAKE- OFF DISTANCE,FEET 

NOTE: Standard altitude, as used on this graph, means the same - thing as density altitude. 
Figure 14. 

See Density Altitude Chart in 
i 

F,OURE Ih-Takeo~ dtelance chart. 
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FIGURE 14.-Dcnatty altitude chart. 
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RATE OF CLIMB 

STANDARD ALTITUDE 

RATE OF CLIMB, FEET PER.MINUTE 

NOTE: - Standard altitude, as used on this graph, means the same 
thing as density altitude. See Density Altitude Chart in 
Figure 14. 

FI(~UBE 16.--Rate 01 olimb ohart. 
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G H I 

Fxom I6.--VOR orlentation. 
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F I a m  lr.-VHF omniranoe. 

A B C 

x 
Bank 20" 

k 
Bank 20° 

k 
Bank 20" 

TAS 100 knots TAS 150 knots TAS 200 knots 

FIauBe 18.-Bank verswr airspeed. 
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FIGURE U).-VOR { n d i c a t h a .  

69 



I A B I 
Fiaune 21.-Radfo mognetio indioalw ( R M I ) .  

0 

I 
W X Y Z 

FIQUBE 22.-VOR oourae deuiatton (ndfcationa. 
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Slaved Gyro Magnetic Compass Fixed Scale ADF Azimuth 

FIaum 23.-81owed our0 arrd radio cmpa8a. 

~~~ ~ ~~~ 

Fixed Scale ADF Azimuth 

Fmum %.-Radio compaaa 4nd<cution.a. 
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IpIamt~ 2'i.-IL8 iiktemeptton. 
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AIR NAVIGATION RADIO AIDS ,+’ a*;+@ 

(*an* 
W C H  
Wn*r 

I ___..._.__ 
2 .......... 
3 ______..__ 
4 .......... 
5 .......... 
6 ..._______ 
7 _.._______ 
8 _____.___ 
9 _ _ _ _ _ _ _ _ _ _  

10 ._._______ 

FREQUENCY UTILIZATION PLAN 
AIR NAVIGATION AIDS 

108.1-111.9 ~i ILS loeallmr wlth almultaneoua m. 
dletelephone channel opratlns on odd-tenth declmnl 
frepuenclee (1C8.1, loSS etc.). 
108.1-111.8 mc, VORa operatlng on even-tenth decl- 
mnl frepuencles (108.2, 108.4 etc.1. 
111,s-117.9 ma AlPwny trnrk wldnnce. (VORs) 

COMMUNICAIIONS 
118,s-111.1 rnc, AIR TRAFFIC LVNTROL COM- 
MUNICATIONS 
111.5 mu EDIEROENCY (WORLDWIDE) 
121.6121.9S ~ U I  AIRPORT UTILITY 
111.1, 112.1 m c  I’UIVATE AIRCRAFT ENROUTE 
112.S. 111.7. 112.6, 122.4 ms PRIVATE AIRCRAFT 
M m w m s  

wI* 01* 
U*/I Mk 

MIA 

110.3 335.0 
109.9 333.8 
109.5 332.6 
110.1 324.4 
109.7 333.2 
109.3 332.0 
IW.l 331.4 
110.9 330.8 
l10.7 330.2 
110.5 329.6 

111.8. 111.0 mi: AELIONAUTICAL ADVISORY 
STATIONS (UNICOII) 
111.9 mcz A1~:IIOSAUTICAL WJLTICOM STATIONS 
111.1-113.55 m a  FIJQI IT  TEST AND FLYING 
SCHOOLS 
llS.6118.1 mv AIR TllAYFlO CONTROL O M .  
MUNICATIONS 
116.7 mix FLIOHT XERVIUE ETATIOX8 
l l 8 . 8 ~ 1 3 2 . 0  m s  AERONAUTICAL ENROUTE STA- 
TION8 (AIR CARRIER) 
111.0s-llS.95 llwi AIR TRAFFIC CONTROL COM. 
MUNICATIONS 
~5.9 Mi FLIGHT SERVICE STATIONS 

MAINTENANCE OF FAA NAVAIDS 
Durlng prlndn of routlne or emergency mahtenance, 
the d e d  ldentlflcatlon (or cede and ~olce.  where 
appllcoble) wlll be removed from certaln FM Nav- 
nlds. namely. ILS Imllmrs. VHF ranges and I./MP 
r a n m  but not from “R” fadlltles. compnIyI l o ~ ~ t o r s  
or 76 mc marker beacons. The removal of 1dentlflea- 
tlon wrves as warnlng to pilots that the faclllty has 
been OfielaIIy tsken over by “Malntemnce’* for tune 
up or repab and mag be unrallable even though on 
the alr lntermlttently or constantly. 

l l s  CHANNEL/FREQUENCY 
e ILSs are belng commlesloned utlllzlnb. all 20 cham 

neb allotted to ILS hy ICAO In AeronautlcaI 
Telmmmunleatlons Annex 10. Alrcraft equip 
ment ahould be checked to awure the m l V l n 6  
capablllty of a11 channels. 

I I 

ill ....... 111.9 

NAVAIDS WITH VOICE 
1. Volw equlpped en route radlo navlgatlonol nlds are 

under the operational control of an FM Fllght Sers- 
Ice Statlon (FSS). or an apprmch mntml hcll l ty. 
Moat are remotely operated. 

1. U n l w  otherwise noted on the chart, all rodlo navl- 
Dlltlon alds operate continuously except durlng Inter. 
mptlons for vdce transmlaslona an the mme fie. 
pnencles where slmultnneous Iransmleslon la not 
nvallable, and durlng shutdowns for maintenance 
purpasee. Hours of opratlon of those farllltle8 not 
oprntlng rontlnuoualy am allnotated On the Chart?. 

Rrauae 51.-Aldi excerpta-zir novivaation cadlo alda. 
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VOR RECEIMR CHECK POINTS 
The llst of VOR alrbrne check wlnra and arnund rherk p~lntn  la glven on Ihe follerlnp p a w .  

NOTE: The lnformntlon IY provlcled In the follnalnp order: Farlilt). naiiie Iplw a l rpwt  nnme, If nwdNlJ : 
bnrlnp In 4 e r m  mnmetlc from the VOR: IoCation of the rheck w l n t  ( d l a t n n w  In n m t l m l  miles) : and 
nliltude (in fpPt MRI, if any). 

AlIBOtN# OROUND 

bspw. wr.. (Alr Tmill : ml*: over IntPAeFtlOn rnwYs 
21-25-.w; w. 

C.fikoik, in. (Mu") : 
-la. hk., 014. : rallmad lntersedlon 1.5 nml N amt 

C h p a b n ,  ill., 17.5.; over g n l n  elevator 8 nml 8 a t  

Ond~n011. Ohlw (See Poo~lngton. K q . ) .  
C ~ W .  stdon, 1.. ., m' ; on w edp psrklnp mmp on 
C.rinlhn. Kr. (Greater Clnclnnatl): M3"; rnry 27 E of 

cmhhr. k., 104'; on renter of concrete circle an mwy. 

Iwnvl-. 1.x. (Orepn Counts) : 125'; txws ndJ to mwy 

~ u h r l l l ~ ,  Kr. (Bownmn) : 329'; tnx l rny  W of mry 1. 
Lwhrlll.. Kr. (Stsndlford) : 301.; tnxlwn). bptreen mmp 

(Oi*:  ~ l t  u w h  end of mws 30. 
lnteremllon m w m  n and 22. 

bndry. 

13 to end of rmry IS. 

and mwy 10. 

~~~ ~~ ~ 

d - Section III-A-NOTICES TO AIRMEN +-+-;+G~ 

This section is Issued every 14 days ond l a  primarily dmsigned to suppiement Section 111 of the 
AIM. It contoins selected notices from the doily NOTAM Summary, Airmon Adviaories, new or revised 
011 Burner Rouhs, hazardous oinpace activities and ocfier ifems considered esuntiol to flight rofefy. 

NO IS^ h prlnnd .nnnty ~n ~. ld b~ w p  o n  ~ ~ w n d  ~ . r  

continwudy riw uniu the andtiion ISM lower ~n .ha. 

i o n n l  and 4 1  vivolly b. cIM nly  OM.. k h  Infonmflm 
h d d  b. n o w  on &em end nrords. 1.mp.w lnhnmtkn h 

NOTE, Dolo 1, 0mw.d In olpheb.ll<ol erdw by S h k  I d  4Aln 
A. S l o t .  br Cliy or I ro l l ly l .  
N€W OR R€VIS€D DAIA: N a r  or n r l d  dO(0 a n  I d I m M  by e 
U d  &I 1.1 p d l n g  th. lkm. 

INDIANA 
RCOTLASn : rontmlled explmlve demolltlnn 18 mnducted 

week d w a  O ~ l o o O .  mt the U.8. N t ~ d t l  Ammunltlnn 
W t .  Crsne. Ind In n controlled nrlnp arm one nml In 
dlnmpter lrtd 11WiB.l nml rmm Rmtlnnd VORTAC 
fmm the anrfnre lo ??M' MSL 

MISSOURI 
SPECIAL NOTICE: Extreme cautlon neceseary an V-I8 

v m t p  Qrandslew. Rlchardn-Cebaur Amt.. due concen- 
tmllon of tfc a l t a  Where wrmlble. s u m  all w m  
operate vIa V-laE bln Kansas Clty and Butler Awts. 

FT. LEONARD WOOD-FORNEY AAF : Radar Prw. 
No, 1. Amdt, 1. efctv. 81 Oct 84 la amended as follows: 
PAR and ASR: C-dn mlnlmum 600-1, @%I%. 800- 
1%. 

OHIO 
ATHENS RDO: Abut Dee 1. nonfederal Rbn wlll be 

comand. freq 208 kc ldent: UOA. I r td  1st 50"20'11", 
long 81'68'25". 27!2 4.4 nml from rnwy 27 Ohlo Unl- 
veralt7 A m t  Class: MHW. F a c l l l t ~  owned and  OD 
e m &  bq Ohlo Vnlvemlty. 

CINCINNATI: M m d  mrkd b8lloon wlll be flown day 
or n 5  UP lo  a n  .It 1wo' MSL Sue of o w m a  7% ml 
SE Oreater Clnrlnn~ll Arnr and BU nil W Lunken 

. . .- 
HANILTON BDO: About Dee 1. Non.federal H h e  wlll 

he cornand. Ident: HAO. freq 280 kc. Class; YAW. 
Letd lat 50V2'18". lonc PAsS4'M". V ~ ~ l i t l o n  0.. 

~~ ~~ ~. . .~ .. .. . . . 
LAKE MILTON. KOASIS RESORT ARPT: Clad mtl l  

further notice. 
RAVENNA ARSENAL ( A m )  : Ctld flrlng for demo. 

lltlon purposes. when wea permlts. during -lai 
worklnC hm. 310"-FrI r lchln the followlnp a m :  
bounded on 8 by Int 41°11'80'', on N bq lat 41.12'2(1': 
E long 81W'P''; W long 81*08'14". Demolltlon actlr- 
ltlea In thla a m  wlll go no blgher than Woo' M8L 
and only when wlllng of X0,W or better and osby 10 
ml or more. Notama regardha  actlrltlfs conducted 
wlll be tlled wltb FSS Akron Mun Am1 (telephone 
STadlum CIPiB). 

~ 

Fiaum 32.-AlM excerets-NOTAME. 
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AIRPORT/FACILIM DIRECTORY LEGEND a+*a+ crff 
LOCATION 

The airport laatlon la Olven In naucleal mllea (to the 
oeareet mlle) and dlredlon imm center oi ratereneed 
clw. Thls la followed by the bearlns and dlstance from 
the DrlncW NAVAID wlthln 26 neutleal mtles of the 
airport. The distance la not 8pecllled If less than half 
mlle'from the tleld. 

ELEVATION 
Rleratlon Is given In feet above mean ma level and 

la based on hlghest uglble portlon of the landlng area. 
When elewtlon la eea level. elevation wlll be lndleated 
M 'W? When elevation la below sea level. a mlaus 
slgn ( -) wlll precede the fimte. 

RUNWAYS 
me m n w w  mrface, leunh. reelpmeal headlnm and 

welght bearlog eapaclty are Ilated for the longeat InstN- 
meat runwfw or sealane, or the lo~gest actlve landlng 
pxt1.m of the mnww or strQ, glvm to the nearest 
hundred feet. using 70 feet a8 the dlrlslon polnt. 1.e.. 
1468 feet would be shown as "14": 1414 feet would be 
rhoan as "16" Runway lengths preflxed by the letter 
"A" lndlcetffl that.,runways are hard s u r f a d  (con- 
errts: asphalt: bltumen. or macadam wltb a .eal coat). 
If the runway length Is not prenred. the surface I s  md. 
clay, etc. Tbe total number of runwan avallable Ls 
shown In parenmeals. 

RUNWAY WEIGHT BEARING CAPACITY 

welsht eapaclty. e.g.. (8-oool. 
Add OOO to llmre followlng 8. T. l T  and MAX for 

ar lunwas welsht bearlng eapeclty for a l r m f t  wltb 

T - R u m y  welgbt bearlng eapaclty for a4rcruft wlth 

TT-Runway welgbt bearlng cspacly for alrerait wlth 

Quedrlcycle and twln-tsndem are consldered rlrtoally 
wual lor runway welght bearlng condderatlona. as are 
alngletandem and twln-wheel. 
A blank spsce followlng Che letter dealmatlon Ls uaed 

to lndleate the mnway welght bearlug capeclw to mb 
taln alreraft wlth tbe glme type landlng m r .  although 
definite U g u r e s  are not arsllable. eg.. (T- 1. 

MAX-Msxlmrnm mnway gmss welQt bearlng eapaclb 

Omlaalon of welght bearlng eapaclty lcdleated Inform- 
atlon unknown Footnote remarks are used to lndleate 
a m n n s  r l t h  a d g h t  bearlng m r  than the Ionpeat 
mtlwas. 

slnglewbeel type landing gear. (Do8). etc. 

twln.wheel type landing gear. 

twln.tsndem type lsndlng gear. 

(DC-B). etc. 

(107). etr. 

toor a11 .Ireraft 

. -  
U * W 8  UU PACIUlI8S 
A DIwber preeedlng the prrenthetleal dealgnatloo, In- 

dleatea the number (auantlty) arallable 
ELaChlng Bear. mnalstlng of (be auantlly md i n m  of 

henchlng Bear arallable. 
The number (auantlw) If asallable. of Wwrlng Buoys 

(MB) and Crash Boats (CB) evallabla. MB & CB 
Indlcates detalls of auantly are not available. 

L I O H TI N G 
I, nomllng Llihl (Ratatlng hencon). (Qreen and whlte. 

Bplltaeam and other tmee.1 Omlsslon of I Indlcatea 
ratatlog llght la elther not avsllable or not opentlng 
standard hour8 (nunset-marlse). 

N O I . . - - C ~ ~ ~  I I ~ ~ U  .m mt codind. and SR ~ . m d  in ~b 
mark.. 

LZ Field LlghHnp (when mde L4-7 Is Indlcsted, Ilghtlng 
4, 8, 6. 7 Is asallable). An asterlsk ( $ 1  Preeedlns an 
e!ement indlnrtea that If operatea on prlor mueat only 
thy phonQ rdi, telegram or latter). Where the Mterhk 
Is not shown. the llahtr are In operatlon or arallable 
mnpet to aunrlse or by mueat  (clrellng the deld or 
radlo call). L by ltaelf Indlcatea temporary Ushtlns. 

1 4 t r l p  llghts or portable mnwas llghti (ele€Wcal) 
¶-Boundary 
a-Runway Flooda 
+Low Intenslty Runway 
a-Xedlum lntenslts Runway 
b H l g h  Intenslty Runway 
7-Instrument Approach (neon) 
8 4  I, 01 c-Hlgh iateaaly instmment A € ~ m c h  

such a8 f law.  amudge pots. lanterns. 

--I 

943eauence Flsahlng Llghts ( 8 . W  out nnlem other- 
Wlse stated) 

1 ~ V l e u a l  Approach Slope Indicator (VA81l 
11-Runway m d  ldeott#Yestlon llahts (thrrshold 

11-5hort a m c h  llght snfcrm (SAM1 
strobe) (REILI 

FI~WB =.-AIM ezcerptwb'port yaciZUy dIreotory lepmd. 
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AIRPORT/FACILITY DIRECTORY 

FlouBE M-AIM ezcerpta-airport faoflltv direotory legend. 
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AIRPORf/FACILITY DIRECTORY +4i+Ge 

SERVICES AVAILABLE 
lUee ATC Owratlons and P&urea. 8ectlon 11) 

I W I  
Ole8rance Dellvery (OLRNC DmL). 
Approach Control (APP CON1 Radar and Non.Radar. 
IJepartuw Control (DEP CON) Radar and Non-Radar. 
VFR Adrlmry S e r v l e  (VFR ADV) Non.Radnr. 
Traflc lnfarmatlon Servlce (TFC INFO) Radar. 
Survelllnnm Radnr Approach (ASRI.  
Preclelon Rndsr Appmach (PAR). 
Ornund Cantrnl (OND CON). 
VRF Dlrectlon Pinding (VHFDF).  

fUM SCRVlCl S lAl lON I W I  
Alrport Advlsory 8 e r s l e  ( A M ) .  
Fllpht Following Servlce. 
Island. Mountaln and Lnke RepDrtlng Serrlm. 

Prlwte nerunautlral rtsllon. operatea -me houm as 
the airport. lransmlta and m l v a  on one of the 

u-1-1228 me (a t  alrporrs wlthout a wntrnl 

u-1-123.0 me (a t  alrporrs wlth a eontrnl tower). 

UNICOM 

tollowlng trequene1ea : 

tower). 

tower). 

No brns until r-ching 2,mO' MSL. h W 6  d a d  UFN. 

CUARANCS D B l W  127.7 
ON0 CON 121.9 M.6 VR c9v 125.6 

AP? CON 119.5 115.6 137.88 19.1) 
DI? CON 126.2 
lK INK) C h  APP CON on 125.6 25 mi 0uI 

PAW IT 11 Oil ?m Vit Y2 mi Min All u 1 1  
MI 1- U Ceil XO Via 2 mi Min 111 Yal 

IOWER 118.1 122.51 2 9 . 8  27O WZ3.51 

U D A I  

ALL BURINGIIt4OIAL ARE MLQNETIC 
ALL TIMES *I( OM1 U C R l  AS W E D  

FIO- 85.-AIM excfrpfs-zirport fac i l i t y  directory 
(sample). 
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AIRPORT/FACILITY DIRECTORY 

RUIARUS? TWR OW 11004400L. 
INDIANA 

EVANSVILLE 
DRESS MEMORIAL IFR 3 N (OS7- 12.4 NM kern E V V  VORI 

389 H60fl-21 (31 11.70, 1 - P O .  TT. I BL4. 6 I5 FS. J P I  
FIL EVANSVILLE en Fld 

RCMARUS: P.Lin. oprh rnwi 31. 0". non.rsby son. OISOS 01 
Ild.  =I 1-1 lor ins t iu~ t ion i .  Act#  n m  v i s  en l h a l  aoch to  
m r v  P r h h i n  150o'oerh end DI .It el 100' A G i  or b d w .  

CVANSVILLE TOWER IlU.7 I22.SR 
CVANSVILLE GND CON 121.9 
CVANSVILLE APP CON IIV.4 I22.5R llU.7 113.37 

I09.9T 
ILL 109.9 I I V V  Apoh Brnp 11s. BC unuiobl. 

KENTUCKY 

LOUISVILLE 
BOWAN FlELOlFR 5 SE 1310.0.3 NM from LOU VORI 

549 HKV6.24 131 1Y.s 301 BL4 S 5  F 4 ,  J P 4  U1 
FSS: LOUISVILLE en Fld 

TONER II9.S 126.2 I21.5R GNO CON 111.9 
RADAR SERVIClS 

STANDIFORO APP CON 1 1 4 3  126.2 I20.S 120.3 
STANDIFORO OEP CON 1IV.0 .................................................. 

LOUISVILLE 
STANOIFORD FIELO IFR 4 s 1300. u.4 NM LOU VORI 

497 H7U/I-I9 I31 1S.W. 1.90. TT.100) BL4. 6. 8 I-4 
f5, J P I .  S U2 RVVi Rn-7 29 RVRi R n r i  I 

REMARKS: FEE 
TOWER 120.3 126.1 I22.7R 
CLRNC oeL 121.3 GHO CON 111.7 
RADAR SERVICES: 

APP CON 124.1 126.2 120.) 120.3 DEP CON 1IV.0 
A I R  R n r v  I C . ~ l i q  400 Vsbi I ml Mln A h  897. R n w i  

19 C.ilinp SO0 Vsbv I mi Hin AIt997. Rnwrs 6* 11, 
24. 29 h l i n p  600 V i b i  I m i  Mm AIt  I097 

PSS: LOUISVILLE IDL) 

ILL 110.3 I 4 O F  Apch Brnp010. 109.1 I.LKS Aprh 

WF/OF A.ollobl.. ~ o n i m c f  T o w r  
REMARKS$ On mpch 10 mxl IV mointein m loas! 1400' IUL 

VOT: 111.0 

Ben9 no. 

within 3 mi 01 ~ W V .  

MISSOURI 

ST LOUIS 
LbNBERT4T LOUIS IFR 10 NW (1.37. U NM born STL VORI 

571 HIWII2R.JOL 141 IMox 751' BL4, 6. 8 SS F4. JPI. 
5 U2 RVR: R n w r 2 4  PSSi ST LOUISon Fld 
REMARKS: 

mrpt nlohw. 
I T  LOUIS TOWER l1U.S 126.2 I12.7R 122.SR' 11V.5 

2701 CLRNC DEL II9.S ST LOUIS CNO CON 121.9 

'IM~~~IOOI avo1 mwv 1745. Birds in SE ..CIDI 

132.IR 
RADAR SERVICESI 

I T  LOUIS APP CONN 126.5' 123.7 122.5R 118.1 
'117.47 110.3T ST LOUIS DEP CON Il9.V 

PAR R n r y  24 C.31 200 Vsby H m: Min A h  771. 
ASR Rnw. 6, 17. 24, 30L. 35 C.11 SW Vsby 1 ml 

Min A h  1071. R n w s  12L. 30R Call $40 Vsby I H mt 
Min A h  1071. Rnwy IIR C.il 400 Vsbr I mi Man A19 
V7I. 

ILS 110.3 I-STL Apch Brg 230' 
VHPIDP ormll~bl.. c ~ n t o c 1 1 ~ w . ~ .  
REMARKS 'Mar b. d.scm.nd. 'South.o*i e r t i d i .  ' N m h r w  

VOTI 111.0 
wi~d.. EM.P~ m w  12. 

OHIO 

WVINGTON, KY (CINCINNATI, OHIO) 
GREATER CINCINNATI IFR v sw c inc inne i  (043- 2.3 NM iron 

PY.3 ""D\ _." .".,, 
UP0 HUUl0-36 I31 (S-120, T-2W. TT-US1 8L4. 6. 0 I5 

FISl CINCINNATI en F l d  F5 
R~MARKSI  Rnwr 1-21 G1.d 10 d t  over 30,WO Ibi. F... Du. 

non-vlslbillt), .om. O~.OS Il.ld, etc wr. 

CLRNC DEL 121.3 
CINCINNATI ON0 CON 121.7 

CINCINNATI APP CON 114.7 116.2 I22:7R 119.7 

A I R  R n r v  4. 9. IS. 36 C.illnp 400 VI. 1 mi Min Ale 
1290. R n r v  22. 27 Cdl lnp  700 Via I mi Mln 111 1590 

CINCINNATI Towen 11u.3 126.1 1 2 1 . 7 ~  s i n  

RADAR SERVICEII 

1l1.9T CINCINNATI DEP CON 121.0 

ILS 109.9 I-CVG Apch Bmp 360. 110.9 I 4 I C  Apch 

VHP/DF orollabl., contost tow., 
Bmo 180. 

REYARKL VOTx 112.0 

71 



PREFERRED ROUTES 
A mtM of Wnd fouls lw t u n  mlablided lo gut& p~lots in 

gllMmgthuirIwIool(l0 minimilemute~ananduringtheopra- 
tiwl phrrsofflight.mdloaid intheeflrienl orderly managemnloltha 
air f r ~ f f ~  using laknl aim)% The prrfermd mulings uhEh lollow am 
daiprrd toserwlhe needsol ainpxe usen andlo prwide lor a iplem. 
alk I% of air I& in the mJor lerminal and en mule fliphl ewimo. 
mnh. Cmpmhn h 111 pim in filing pnlorred muls  will result in 
lonr traffu d&)Yand will W a r  provide lorcflrienl deparlure. en mule 
m d  anival air In* cmlml S ~ N ~ W .  

h b l l n h U v 8 ~ * I U  In UCH *prdt(lr 111101. 
mi lid cmi.ir-8 pnltned mulu tor Ihe low alllude drmum (bslm 

L n U t h * ~ A d i d i r r t N e n u m b a n n g r y d e m ( 8 m  Saris) hn 
bca, iddd lo i n d l l  tom0 of Iho pmtened routs in this nmtum 
and Ihonby diminale lhc m l  tenpthy mute dmriNior-8. Wany 01 
u1e pnlHr6d fouln. hamr. rdam the mmn M u  airway numbs“ 
orlaolhet*osyslermolnmbsring in combination. Addilmal dnignr 
llcm of ‘8m S o i i  Nmp” will ba nude when i imp l i t y  and rm. 
m h  lo tdh pile md cmlrollrn diclate w h  asignmnlr, 

18100 I& MSl). 

R k n l I l u * S ~ ~ ~ T ~ ~ * - - P r s l o r m d m u l o ~ -  
enIIy commence and Ieninale II fin, m or near UIe p r i m l e r  01 Ihe 
terminal area. 

DeQlcled on Ihe Area Charls. produced by Gnst m d  Gmdctr Survey 
arethenofmal r0YIsbslu~~UIeairportmdthspnlarr6ddranedarlingl 
temnating fixu. whenever I fix IS %horn in *ha lyps. ?ilds rhwld 
mlel  to Ihe Ipploplille Area Chart for Ihe mulhg he may expccl pnor to 
or afler that fir n appropriate. 

Pnferred routn bcpminalmdmg n l h  I n  auway numbsr indrale Ihal 
the rimy mnt ia l ly  werl io Ihe airport and nigh8 a m  normally cleared 
dirKtlymlheairwy. All prsfslred mularrslidedalphabslrsllyvnder 
Ihe n a m  01 lhe departure rirpon. Major airports in time pmilmily am 
lhled under Ihe PIIKI~~I airport and cmogorued P I malmpolilan area; 
0.p. C h i g o  Mdm Area. Otikirl btiM idenlifien a m  vied in tho m ~ t e  
drariplwn lor VORlVOmAC navaidr. L/Mf navaids are idmtified by lhe 
idtnltfiei and lyp: e.8.. MIV/LFR. DOVIRbn. InlrrsKlion namn are 
s p l k d  wt. Where two navrids or an inlomaion and a navaid 10110. in 
succaion. the rw(o is d i r a t  

EINCIWNATI Urn0 ARU 

Allanla ........... W M ViW OCU (1-21,22. m) 

chipa .......... W MT6-21.23) 
mrwm. w. va. wn fin. n. xn 
ME4 (ray). .... yn5  yllv v47 sw (1-21.23) 
lndiwdn.. .... W &-2l.u) 
b humi ....... wn VRK vu MW no6 sEo v6 V U ~  ~ n r  

6-22.29 
W i l b  ......... V47 ABB YII (L-21) 
YdmWa )ma... V275WNV47 -6-21.23) 
Y i m i  ............ V 4 7 A B B V 5 1 ~ ~ l W C H A v M 3 h r r r , o r w 7  

A n  vM3 hr*, (L-21.22. M. 18,IQ 
Wmfk .......... V l ~ V R K V U M G W V 1 0 6 Y M H h H I ( L - ~ , 2 4 )  
Pimha(h ........ Vln mC V U  PKB Vl19 WLO (L-22.29 
SI. lmb ......... W ABB V U  ML V4 TOY 6-20 
w,m Rim... .... W5W v47 R*r (UI. 23) 

LouInuT 
L I  Gulf& ........ W ERW VIM SfG V6 V433 Unr &-ZI,ZZ. 24) 
Wmrk .......... V4 CRW VlM YM W Hm(1-21.22.24) 

n. LOUIS Y m O  A R U  
Cleveland ....... TOYV12WllbvrV11 INOVI4IDVY8MFDV?46 

shnn (1-2i. 23) 
Columbus ... TOY V I Z  (L-21,23) 
Dallas. ....... V l4LOSW5(Wmlb (L -21 .6 .  13) 
Ft. Worth.. ....... V I 1  EOS V15 OKM V i S I  hatin (L-21.6. In 
IndiaMpOlis . . . . .  TOYV12WilbvrVII(L-21.23) 
Kanws C I t L  .... v4 M W  cltr (L-21) 
Memphis.. ....... W KCINI~!~ (L-21, I 0  

Tutw.. .......... VI((1-21.6) 
Midra)r/OHaro ... M JOT(L-21.II. 23) 

Washinptm.~. ..._ TOY V52 W V4 H(IN(L-21.2s 

FIauae N.-A 1.M ezoerptb-preferred routea. 
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ARTCC COMMUNICATIONS FREQUENCIES 

Iou)(MuT 

IIU ID1 UII UI.4 u1.1 U3Q IU.0 1D.J$ UIJ 
1241 126.0 U7.0 1n.l 1II.U UI.7) 11I.Y UI.% 
ltll IZJJS Il l3 Ul.4 
UUS 1211 112) l8.l 
US.1 US1 

nab1 m ? W l  
w w a  



ENROUTE LOW ALTITUDE CHART (LEGEND AND SYMBOLS) 

NOTE: THE ARROWS .It ARE PLACED 
ATTHEEDGEOFTHEENROUTE 
CHARTS TO ASSIST APPLICANTS IN 
MAINTAINING ROUTE ORIENTATION. 





ENROUTE LOW ALTITUDE CHART (2) TOLOUISVILLE - 

C-EP..cn ” O n  





ENROUTE LOW ALTITUDE CHART (4) 

FIGWEE 4S.-E11.r~lfe 2010 ail4lude chart (4) .  
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