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PREFACE 

This Commercial Pilot written test guide has been developed by the Operations 
Branch of Flight Standards Technical Division to assist applicants who are preparing 
for the Commercial Pilot-Airplane-Written Test. This guide is based on FAR Part 61 
(revised), which became effective November 1, 1973. 

This guide outlines the scope of aeronautical knowledge requirements for a com­
mercial pilot; acquaints the applicant with source material that may be used to acquire 
this knowledge; presents sample test items with answers, explanations, and illustrations 
representative of those used in the current commercial pilot written test. 

Comments regarding this publication should be directed to the U.S. Department 
of Transportation, Federal Aviation Administration, Flight Standards Technical 
Division, P.O. Box 25082, Oklahoma City, Oklahoma 73125. 
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COMMERCIAL PILOT WRITTEN TEST GUIDE 

INTRODUCTION 
This guide is not offered as a quick and easy way 

to obtain the necessary knowledge for passing the 
written test; there is NO quick and easy way to obtain 
the background of experience, knowledge, and skill 
that the present-day professional pilot must acquire. 
There can be no substitute for diligent study to attain 
basic knowledge, unremitting effort to develop com­
petence, and continuous review to remain current in 
the many areas where technological change is the rule 
rather than the exception. 

The intent of this guide is to define the scope and 
narrow the field of study, insofar as possible, to the 
knowledge requisite to the Commercial Pilot Certifi­
cate. Thus, the applicant is better able to intelligently 
direct his study plan. 

BASIS FOR THE WRITTEN TEST 
Technological advances and refinement have made 

the modern airplane versatile, reliable, and efficient 
thereby expanding the phases of air commerce in 
which the commercial pilot may become involved. 
Consequently, he often encounters situations involving 
rapidly changing weather conditions and unfamiliar 
terrain which demand knowledge of the elements as 
well as precise navigation. 

Many of today's general aviation airplanes have a 
performance capability which, not too long ago, was 
found only in the larger and more powerful air carrier 
and military aircraft. 

The increased use of more advanced and refined 
aircraft by the gcnerol aviation segment has outmoded 
the practice of testing for memory alone. Of course, 
basic knowledge is still necessary but it must be re­
lated to skill. Therefore, written examinations today 
require the ability to use basic knowledge in practical 
situations as well as in answering questions based on 
theoretical problems. 

TYPE OF TEST QUESTIONS 
The written test contains test items of the "objective, 

multiple-choice" type and each can be answered by 

the selection of a single response from among the four 
presented. This type of test has several advantages, 
two of which are (1) rapid scoring, making it possible 
for the applicant to receive his grade quickly, and 
(2) objective scoring, eliminating any element of in­
dividual judgment by the examiner in determining 
the grade. 

TAKING THE WRITTEN TEST 
The equipment needed for taking the test includes 

a protractor or plotter and a computer. The time 
allowed for completion is 4 hours. While it may be 
possible to complete the test in less time, it may in­
crease the probability of mistakes. 

Always remember the following facts when you are 
taking the test: 

1. The questions are not 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 refers to 
the general rule. 

2. Always read the statement or question first— 
before you look at the answers. Be sure you 
read the entire question carefully. Avoid 
"skimming" and hasty assumptions as this may 
lead to an erroneous approach to the problem 
or failure to consider vital words. 

3. Only one of the alternate answers given is 
completely correct. The others may be the 
result of incorrect computation, misconceptions 
of rules and principles, or erroneous or in­
complete analysis of the problem. Be sure 
that you consider and understand all factors. 

4. Each test item is independent of other test 
items; that is, the correct response to one item 
is not based on the correct response to a 
previous item, although occasionally the same 
factors may be used. 

5. Do not spend too much time on a question 
which you cannot solve or on one where you 
have doubt as to the correct answer. By so 
doing you deprive yourself of the opportunity 
to mark all those questions which you can 
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readily answer. You can return to the ques­
tions you skipped after you complete those 
which you can readily answer. This procedure 
will enable you to make maximum use of the 
time available. It may mean the difference 
between a passing and a failing score. 

6. In solving a computer problem, select the an­
swer closest to your solution. If you have 
solved the problem correctly, your solution will 
be nearest to the correct answer. 

ELIGIBILITY FOR TAKING THE TEST 
The prerequisites for taking the initial written test 

are prescribed in Section 61.35, FAR Part 61, which 
became effective November 1, 1973. Requirements 
for re-taking the test in the event of failure are pre­
scribed in Section 61.49, FAR Part 61, which became 
effective November 1, 1973. When reporting for the 
written test, you should be prepared to present to the 
person administering the test proof of your eligibility 
to take it, as well as documentary evidence of your 
identity. Normally, you will not be permitted to 
begin the test unless there is sufficient time to com­
plete it. 

STUDY OUTLINE 
The study outline which follows is the framework 

for basic aeronautical knowledge that the prospective 
commercial pilot must know; every question on the 
FAA written test can be directly related to one or 
more of the topics contained in this outline. This 
subject matter is predicated on operationally realistic 
airman activity and encompasses the requirements 
specified in Federal Aviation Regulations. 

A. Federal Aviation Regulations, Part 61 

Have a knowledge of: 

1. Required certificates/ratings. 

2. Certificates and ratings issued. 

3. Carriage of narcotic drugs. 

4. Duration of pilot certificates. 

5. Duration of medical certificates. 

6. General limitations. 

7. Pilot logbooks. 

8. Operations during medical deficiency. 

9. Second-in-command qualifications. 

10. Recent experience: pilot-in-command. 

11. Pilot'in-command proficiency check. 

12. Commercial pilot privileges/limitations. 

B. Federal Aviation Regulations, Part 91 
Have a knowledge of: 

1. Responsibility of pilot-in-command. 

2. Preflight action. 

3. Flight crewmembers at stations. 

4. Careless or reckless operation. 

5. Liquor and drugs. 

6. Dropping objects. 

7. Fastening of safety belts. 

8. Parachutes and parachuting. 

9. ATC transponder equipment. 

10. Civil aircraft: certificates required. 

11. Aircraft airworthiness. 

12. Aircraft operating limitations/markings. 

13. Supplemental oxygen. 

14. Instrument and equipment requirements. 

15. Limited/restricted aircraft limitations. 

16. Emergency locator transmitters. 

17. Reports on aircraft identification and activity. 

18. Operating near other aircraft. 

19. Right-of-way rules. 

20. Aircraft speeds. 

21. Acrobatic flight. 

22. Aircraft lights. 

23. ATC light signals. 

24. Compliance—ATC clearances/instructions. 

25. Minimum safe altitude; general. 

26. Altimeter settings. 

27. Operation—in vicinity of airports, and at 
airports with or without towers. 

28. Flight in terminal control areas. 

29. Basic VFR weather minimums. 

30. Special VFR weather minimums. 

C. Federal Aviation Regulations, Part 135 

Have a knowledge of: 

1. Applicability. 

2. Operating rules. 

3. Crewmembers qualification. 

4. Aircraft and equipment. 

D. National Transportation Safety Board, Part 430 

Have a knowledge of: 

1. Applicability. 

2. Definitions. 

3. Immediate notification and information. 
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4. Preserving wreckage/mail/cargo/records. 

5. Reports/statements to be filed. 

E. FAA Advisory Circulars 

Have a knowledge of: 

1. Series 00—General. 

2. Series 20—Aircraft. 

3. Series 60—Airmen. 

4. Series 70—Airspace. 

5. Series 90—Air Traffic Control and General 
Operations. 

6. Series 120—Air Carrier and Commercial 
Operators. 

7. Series 150—Airports. 

8. Series 170—Air Navigation Facilities. 

F. Airman's Information Manual, Part I 

Have a knowledge of: 

1. Glossary of aeronautical terms. 

2. Airport lighting/marking aids. 

3. Visual approach slope indicators. 

4. Controlled/uncontrolled areas. 

5. Special use airspace. 

6. Radar traffic information service. 

7. Stage I, II, III terminal radar service. 

8. Traffic/wind indicators. 

9. ADIZ and designated mountainous areas. 

10. Medical facts for pilots—hypoxia/hyperventi-
lation/alcohol/carbon monoxide. 

11. Good operating practices. 

12. Wingtip vortices. 

G. Aerodynamics and Principles of Flight 

Have a knowledge of: 

1. Laws of motion. 

2. Functions of the flight controls. 

3. Principles of airfoils. 

4. Wing plan form— 
(a) Area/span/chord. 
(b ) Aspect ratio/taper/sweepback. 
( c ) Effect of planform on stall patterns. 

5. Forces acting on the aircraft. 

6. Flight controls/axes of the aircraft. 

7. Lift/drag during turns. 

8. Lift versus angle of attack. 

9. Lift/thrust versus air density. 

10. Types of flaps, spoilers, divebrakes. 

11. Effect of flaps on lift/drag/trim. 

12. Effect of ice/snow/frost on airfoils. 

13. Power versus climb/descent/level flight. 

14. Gyroscopic precession. 

15. Types and effect of drag—induced/parasite/ 
profile. 

16. Ground effect. 

17. Loads/load factors. 

18. Stability—static and dynamic/longitudinal/ 
lateral/directional. 

19. Stalls/spins. 

20. Relative wind/angle of attack. 

21. Effect of wind during turns. 

22. Torque effect—P factor. 

H. Aircraft/Engine Operation—General 

Have a knowledge of: 

1. Fuel injection/carburetor principles. 

2. Reciprocating engine principles. 

3. Preflight/postfltght safety practices. 

4. Use of mixture/throttle/propeller control. 

5. Use of proper fuel grade/type. 

6. Fuel system operation. 

7. Engine starting/shutdown. 

8. Detonation cause/effect. 

9. Fuel contamination prevention/elimination. 

10. Emergency—engine/systems/equipment/fire. 

11. Carburetor icing cause/detection/elimination. 

12. Wake turbulence causes/precautions. 

13. Proper loading of the aircraft. 

14. Interpreting engine instruments. 

15. Ignition or electrical system/units. 

16. Recovery from critical flight situations. 

17. Effect of carburetor heat on mixture. 

18. Aircraft operating limitations. 

19. Manifold pressure versus RPM. 

20. High altitude operations/pressurization. 

21. Use of oxygen and oxygen equipment. 

22. Mid-air collision avoidance precautions. 

I. Aircraft/Engine Performance—General 

Have a knowledge of: 

1. Takeoff charts. 

2. Rate-of-climb charts. 

3. Maximum safe crosswind charts: 

4. Use of Denalt Computer. 
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5. Landing charts. 

6. Stall speed charts. 

7. Airspeed measurement — T A S / I A S / C A S / 
EAS. 

8. Airspeed correction charts. 

9. Computing density/pressure/altitudes. 

10. Effect of density altitude on performance. 

11. Effect of weight/balance on performance. 

12. Critical performance speeds—"V Speeds." 

13. Effect of wind on aircraft performance. 

14. Bank/speed versus rate/radius of turn. 

15. Stall speed versus altitude or attitude. 

16. Stall speed versus indicated/true airspeed. 

17. Obstacle clearance takeoff/landing. 

18. Best angle-/rate-of-climb. 

19. Computation of gross weight/useful load. 

20. Computation of center-of-gravity. 

21. Weight addition or removal. 

22. Balance, stability, and center-of-gravity. 

23. Effect of adverse balance. 

24. Shifting of loose cargo. 

25. Management of weight and balance control. 

26. Weight shifting. 

J . Flight Instruments and Systems 
Have a knowledge of: 

1. Attitude indicator operation/errors. 

2. Heading indicator operation/errors. 

3. Turn indicator/coordinator. 

4. Altimeter operation/errors. 

5. Vertical speed indicator operation/errors. 

6. Airspeed indicator operation/errors. 

7. Vacuum systems/instruments. 

8. Pitot-static systems/instruments. 

9. Magnetic compass operation/errors. 

10. Altimeter setting procedures/significance. 

11. Pressure altitude—significance/obtaining. 

12. Gyroscopic principles. 

K. Airplane Operation 

Have a knowledge of: 

1. Normal/crosswind takeoffs/landings. 

2. Maximum performance takeoffs/landings. 

3. Emergency landings. 

4. Maneuvering speed. 

5. Taxiing in strong surface winds. 

6. Flaps operation/systems. 

7. Landing gear operation/systems. 

8. Controllable pitch propellers—operation/sys­
tems. 

9. Supercharged engine operation. 

SAMPLE WRITTEN TEST 
The following test items are included only for the 

purpose of acquainting you with the format used in 
the construction of FAA written tests. KEEP IN 
MIND THAT THESE SAMPLE ITEMS DO NOT 
INCLUDE ALL OF THE TOPICS ON WHICH YOU 
WILL BE TESTED. For this reason you should con­
centrate on the section entitled "Study Outline." A 
KNOWLEDGE OF THE TOPICS MENTIONED IN 
THIS OUTLINE—NOT JUST THE MASTERY OF 
THE SAMPLE ITEMS—SHOULD BE USED AS 
THE CRITERION FOR DETERMINING T H A T YOU 
ARE PROPERLY PREPARED TO TAKE THE FAA 
WRITTEN TEST. 

The correct responses to the sample test items, with 
explanations are given at the end of the test. 

The appendix contains the supplementary materials 
which will be required from time to time during this 
test. These materials include aircraft description and 
performance data, diagrams, charts, and illustrations. 

The airplane you are assumed to be flying is a 
Condor 410, which is a late model, four-place, single-
engine airplane. It is equipped with wing flaps, re­
tractable landing gear, and a constant-speed propeller. 

NOTE; All test items pertaining to the Federal Aviation 
Regulatioas are based on those regulations which were in 
effect as of January 1, 1974. 

• * * • * 

1. Assume your second-class medical certificate was 
issued to you on January 1, 1974. With regard 
to carrying passengers for hire, your medical 
certificate is valid until the end of— 

1—January 1975. 

2—December 1975. 

3—January 1976. 

4—December 1976. 

2. You decide to cruise with a power setting of 
2,200 RPM and 2 1 " Hg, producing 5 5 % BHP 
(brake horsepower). Using the Cruise Perform­
ance Chart for 5,000 feet (Figure 32) you deter­
mine that your true airspeed and rate of fuel 
consumption will be approximately— 
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1—172 MPH and 11.7 GPH. 

2—165 MPH and 10.4 GPH. 

3—163 MPH and 6.3 GPH. 

4—158 MPH and 10.0 GPH. 

3. In order to achieve a true airspeed of 176 MPH 
at 6,000 feet, with the outside air temperature 
reported as —8° C , your indicated airspeed 
should be approximately— 

1—164 MPH. 

2—159 MPH. 

3—178 MPH. 

4 - 1 5 2 MPH. 

NOTE: Assume the indicated altitude to be the same as pres­
sure altitude. 

4. Assume that you plan to take off from an airport 
where the pressure altitude is currently 5,000 
feet, the wind is calm, and the airplane is loaded 
to maximum allowable gross weight. Using the 
Takeoff Data Chart in Figure 26, determine the 
increase in takeoff distance required to clear a 
50-foot obstacle when the temperature is 96° F. 
over that for a similar condition when the tem­
perature is 41° F. 

1—205 feet. 

2—368 feet. 

3—405 feet. 

4 - 7 9 1 feet. 

5. Refer to the Climb Data Chart, Figure 27, to 
determine the best indicated airspeed for climb 
at 5,000 feet (assume standard temperature) for 
the Condor 410 at a gross weight of 2,800 pounds. 
By interpolation, you determine the best climb 
airspeed and resulting rate of climb to be— 

1—102 MPH and 1,405 feet per minute. 

2—99 MPH and 1,095 feet per minute. 

3—101 MPH and 908 feet per minute. 

4—97 MPH and 1,210 feet per minute. 

6. The primary purpose of the elevator trim tab 
is to— 

1—increase longitudinal stability. 

2—reduce control pressures while changing the 
airplane's pitch attitude. 

3*—keep the elevator streamlined. 

4—relieve elevator control pressures. 

7. Of the following airspeed symbols, which one 
would the pilot be unable to identify by the color 
coding on the airspeed indicator? 

1 - V » . 
2 - V N E . 

3 - V A . 

8. Determine the center-of-gravity in inches aft of 
datum with the airplane loaded as shown below. 

Item Weight ARM Moment 
(lbs.) fin.) (injlbs.) 

Empty weight .1,320 12.8 16,896.0 
Oil (9 qts.) _ 17 -49.0 -833.0 
Pilot (1) front 170 16.0 2,720.0 
Passenger (1) rear — _ 170 48.0 8,160.0 

. 170 16.0 2,720.0 
Fuel (50 gal.) 300 22.0 "O

 

Baggage 125 75.5 ? 

Total weight 2,272 ? 

The CG in inches aft of datum would be— 

1—19.70. 

2—20.11. 

3—20.53. 

4 - 2 5 . 4 3 . 

9. Assume that the runways at the airport where 

you plan to land have special markings as shown 

in Figure 4. Which of the following is a true 

statement in regard to operating at this airport? 

1—Runway 3 and 9 are closed for landings. 

2—Runway 3 has a jet overrun at the upwind 

end of the runway. 

3—Takeoffs are not permitted using the full 
length of Runway 9 because of the displaced 
threshold. 

4—Touchdowns may be made at the beginning 

of the hard surface on Runway 27. 

10. Federal Aviation Regulations require the pilot to 
adjust his altimeter to 29.92" Hg at and above 
what altitude? 

1—12,000 feet MSL. 

2—14,500 feet MSL. 

3—18,000 feet MSL. 

4 - 2 4 , 0 0 0 feet MSL. 
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EXPLANATIONS OF THE 
SAMPLE TEST QUESTIONS 

NOTE: We wish to re-emphasizc that a good per­
formance on this sample test should not be interpreted 
to mean that you have satisfied the knowledge re­
quirements for the issuance of a Commercial Pilot 
Certificate, This test is merely to acquaint you with 
the types of test items in the official written test and 
to assist you in preparing for that test. 

1. U) FAR 61.23 prescribes that for operations re­
quiring a Commercial Pilot Certificate, a Second-
Class Medical Certificate expires at the end of 
the last day of the 12th month after the month 
in which it was issued. The 12th month after 
January 1974, is January 1975. Therefore, the 
medical certificate expires as a valid Second-
Class Medical Certificate at the end of January 
1975, as correctly indicated only in response 
number 1. 

2. (21 The Cruise Performance Chart for 5,000 feet 
shows the power setting of 2,200 RPM at 2 1 " Hg 
and 5 5 % BHP results in a TAS of 165 MPH 
while using 10.4 GPH of gasoline—as indicated 
in the correct answer, response 2. Response 1 
is incorrect because it concerns using 23" Hg 
and 6 2 % BHP. Response 3 lists the figures for 
2,100 RPM, 5 3 % BHP, and the 6.3 GPH from 
the endurance column. Response 4 is wrong 
because it lists data from the 2,500-foot chart. 

3. (1) The explanation presented herein is pertinent 
to the type of computers having a typical True 
Airspeed Computation scale and may differ 
slightly from methods used in various other com­
puters. However, the fundamental solutions are 
similar. On the Airspeed Computation scale set 
the outside air temperature at —8° C. opposite 
the 6,000-foot pressure altitude. Directly below 
176 MPH TAS on the True Airspeed Scale, read 
the indicated airspeed of 164 MPH on the Indi­
cated Airspeed Scale. The incorrect figures in 
responses 2, 3, and 4 may result if you do not 
make certain that the problem is set up on the 
Airspeed Computation scale of this computer; 
or if + 8 ° C. is used instead of - 8 ° C ; or if 
you read the indicated airspeed on the True 
Airspeed Scale instead of the Indicated Airspeed 
Scale. 

4. (2) With a gross weight of 3,000 lbs., the dis­
tance required to clear a 50-foot obstacle on 
takeoff at 5,000 feet with zero wind and 41° F., 

according to the chart in Figure 26, is 1,675 feet. 
This distance will increase 10% for each 25° F. 
that the temperature is above the standard 5,000-
foot temperature (41° F . ) . Since the tempera­
ture is 96° F., we have an increase of 55° 
(96—41 — 5 5 ) . This means that we will have 
an increase of 2 2 % in takeoff distance. Twenty-
two percent of 1,675 feet is 368 feet. Therefore, 
only response number 2 is correct. 

5. (2) The Climb Data Chart (Figure 27) lists data 
for aircraft with gross weight of 2,600 and 3,000 
lbs. The gross weight of 2,800 lbs. falls midway 
between 2,600 and 3,000 lbs. Therefore, for a 
gross weight of 2,800 lbs., it is necessary to 
interpolate. Under the 5,000-foot column of the 
Climb Data Chart, at a gross weight of 2,600 
lbs., we find the best climb airspeed to be 97 
MPH with a rate of climb of 1,210 FPM. At a 
gross weight of 3,000 lbs., the chart shows the 
best climb of 980 FPM with a best climb air­
speed of 101 MPH. Therefore, midway between 
these figures, for a gross weight of 2,800 lbs., 
the best climb airspeed is 99 MPH and the rate 
of climb is 1,095 FPM—as listed in correct 
response 2. All other answers are incorrect. 

6. (41 Aircraft control is composed of four com­
ponents: (1 ) pitch control, (2) bank control, 
(3 ) power control, and (4) trim. Trim control 
is used to relieve any control pressures held 
after a desired attitude has been attained, hence 
response 2 is incorrect. Number 1 is incorrect 
because the elevator controls the aircraft about 
its pitch axes. Number 3 is also incorrect as the 
elevator may not be streamlined but offset to 
maintain a climb or descent. Number 4 is the 
only correct answer available. An improperly 
trimmed aircraft requires constant control pres­
sures, produces tension, distracts your attention, 
and contributes to abrupt and erratic altitude 
control. The pressures you feel on the controls 
should be those you apply while controlling a 
planned change in aircraft attitude, not pressures 
held because you let the aircraft control you. 
The elevator trim should be used to relieve ele­
vator control pressures. A change of power or 
airspeed requires a change of elevator trim. 

7. (3) Number 3 is the correct answer. Maneuver­
ing speed ( V A ) is an important airspeed limita­
tion and is not marked by color-coding on the 
airspeed indicator. Number 1, the Power-off 
stalling speed ( V 8 o ) , is an incorrect response 
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because it is marked by color-coding as are 
number 2 designated by the red line which is 
the never exceed speed (V N E ) and number 4, 
the maximum flap extended speed (VFB) desig­
nated by the upper limits of the white arc. 

8. 12) The moment for the fuel is 300 X 22.0 or 
6,600.0. The moment for the baggage is 
125 X 75.5 or 9,438.0, giving a total moment of 
45,701.0. Dividing 2,272 into this, gives a CG 
of 20.11" aft of datum. Therefore, number 2 
is the only correct response. Fundamentally, the 
CG is the point at which all the weights of the 
aircraft can be considered to be concentrated. 
The average location of the weights can, there­
fore, be obtained by dividing the total moments 
(wt .Xarm) by the total weight. The process 
then involves multiplying each measured weight 
by its arm to obtain a moment. Extra care must 
be taken in these types of weight calculations if 
one or more of the arms is located ahead of the 
datum. In this event, the algebraic sign of the 
arm and moment will be negative. It should be 
remembered that a positive number (the weight) 
times a negative number (the arm) results in a 
negative number (the moment). In all these 
mathematical operations, the significance of the 
algebraic ( + o r — ) sign must be observed. 

9. (41 The AIM contains information which deals 
with Airport, Air Navigation Lighting, and 
Marking Aids. Response 1 is incorrect because 
the " X " symbol does not appear on Runways 3 
or 9. Response 2 is incorrect because there are 
no overrun markings on Runway 3. The dis­
placed threshold on Runway 9 designates the 
beginning of that portion of the runway usable 
for landing, thus making response 3 incorrect, 
since the full length of Runway 9 is available for 
takeoff. Response 4 is correct since the markings 
on this runway are all-weather runway markings 
and both takeoffs and landings are permissible 
at the beginning of the hard surface of Run­
way 27. 

10. (31 FAR Part 91 states, "Each person operating 
an aircraft shall maintain the cruising altitude 
or flight level of that aircraft, as the case may 
be, by reference to an altimeter that is set, when 
operating at or above 18,000 feet MSL to 29.92" 
hg." Therefore, number 3 is the correct re­
sponse. 

ADDITIONAL QUESTIONS FOR STUDY 
The following questions are offered for the sole 

purpose of creating student interest. Therefore, an­
swers and explanations are not included. The appli­
cant should be aware that these questions do not cover 
all those subjects found on the Commercial Pilot Air­
plane Written Tests. 

1. FARs stipulate that certain recency of experience 
requirements are mandatory prior to conducting 
night operations with passengers aboard. What 
are these requirements? 

2. What experience requirements are necessary re­
garding a commercial pilot acting as pilot-in* 
command of a high-performance airplane? 

3. What are the recency of experience requirements 
regarding acting as pilot-in-command under IFR? 

4. Will a lower than standard temperature have any 
effect on the altimeter? What? 

5. What effect does high ambient temperature have 
on aircraft performance? 

6. What is the difference between pressure altitude 
and density altitude? 

7. What is the most serious type of aircraft struc­
tural icing? 

8. What are wingtip vortices and how are they gen­
erated? What action can a pilot take to avoid 
wingtip vortices? 

9. Do the FARs require that general aviation aircraft 
have oxygen aboard? 

10. Name three types of oxygen breathing systems 
normally used. 

11. How does a continuous flow system operate? 

12. What is the difference between "hypoxia" and 
"hype rventHation ? " 

13. What indicated airspeed should be used for land­
ing approaches where there is a high-density 
altitude? 

14. What is the difference between calibrated airspeed 
and indicated airspeed? 

15. What is the relationship between the colored arcs 
on the airspeed indicator and calibrated airspeed? 

16. Does wind affect the airplane's airspeed? 

17. Does wind affect the airplane's groundspeed? 

18. Does the Center of Gravity location (weight dis­
tribution) affect stall speed? 

19. What causes an airplane to stall ? 

20. Is it necessary for the airplane to have a relatively 
low airspeed for it to stall? 
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21. Do flaps affect stalling speed? How? 

22. Does load factor affect stalling speed? 

23. What are aircraft performance charts and where 
can they be found for a particular airplane? 

24. What are the requirements for the notification and 
reporting of aircraft accidents? 

25. Does fuel injection provide better fuel distribu­
tion ? How ? 

26. What is detonation and preignition? 

27. What is "Best Power 1 ' mixture? 

28. At what fuel/air ratio do the highest cylinder 
temperatures occur? 

29. What are the results of using an excessively rich 
mixture at high altitudes? 

30. What is ground effect? 

31. How does planform affect the stall pattern of an 
airplane wing? 

32. What are the different types of flaps in use today? 
How do they affect lift, drag, and trim? 

33. What is induced drag? Parasite drag? Profile 
drag? 

34. What is the relationship between static and dy­
namic stability? 

RECOMMENDED STUDY MATERIALS 
The prospective Commercial Pilot will find the fol­

lowing list of publications useful in his preparation 
for the written test. In addition, there are many 
other excellent commercial training aids and other 
instructional materials which may be helpful. 

Airman's Information Manual (AIM). This publi­
cation presents, in four parts, information necessary 
for the planning and conduct of flights in the U.S. 
National Airspace System. Besides providing fre­
quently updated airport and nnvaid data, the AIM 
includes instructional and procedural information and 
is designed for use in the cockpit. 

Each Part is available on a separate annual sub­
scription to better serve the needs of the individual 
pilot: 

Part 1. Basic Flight Manual and ATC Proce­
dures. (Annual subscription: $7.00 for U.S., Canada, 
and Mexico, plus SI.75 for other foreign mailing. 
GPO.) 4 Catalog No. TD 4.12:pt. 1/. issued quar­
terly. 

Part 2. Airport Directory. (Annual subscrip­
tion: 87.00 foreign mailing—$1.75 additional. GPO.) 
Catalog No. T D 4.12:pt, 2 / . Issued semi-annually. 

Part 3. Operational Data and Notices to Airmen. 
(Annual subscription: 822.00, foreign mailing—$5.50 
additional. GPO.) Catalog No. TD 4.12:pt. 3 / . 
Issued every 56 days, supplemented by Part 3A 
(Notices to Airmen) issued every 14 days. 

Part 4. Graphic Notices and Supplemental Data. 
(Annual subscription: $9.50 foreign mailing—$2.50 
additional. GPO.) Catalog No. T D 4.12:pt. 4/. 
Issued quarterly. 

Handbooks and Technical Manuals 

Pilot's Handbook of Aeronautical Knowledge. AC 
61-23A. ($5.30 GPO.) Catalog No. T D 4.408:P 
64/97. This handbook contains essential, authorita­
tive information used in training and guiding appli­
cants for private pilot certification, flight instructors, 
and flying school staffs. 

Aviation Weather. A C 00-6. ($4.00 GPO.) Cata­
log No. FAA 5.8/2 :W 37. Provides information for 
pilots and other flight operations personnel whose in­
terest in meteorology is primarily in its application 
to flying. 

Flight Training Handbook. AC 61-21. ($2.10 
GPO.) Catalog No. FAA 1.8:F 64/4 . This text deals 
with certain basic flight information such as load 
factor principles, weight and balance, and related 
aerodynamic aspects of flight, as well as principles of 
safe flight. Thus it serves primarily as a text for 
student pilots, for pilots improving their qualifications, 
or preparing for additional ratings. 

Pilot's Weight and Balance Handbook. AC 91-23. 
(81.25 GPO.) Catalog No. TD 4.408:P 64 /3 . This 
handbook provides an easily understood text on air­
craft weight and balance for pilots who need to ap­
preciate the importance of weight and balance control 
for safety of flight. The text progresses from an 
explanation of basic fundamentals to the complete 
application of weight and balance principles in large 
aircraft operation. 

Instrument Flying Handbook. AC 61-27B. ($3.35 
GPO.) Catalog No. 4.8/:In 7 /2 /971 . This handbook 
provides the pilot with basic information needed to 
acquire an FAA instrument rating. It is designed 
for the reader who holds at least a private pilot cer­
tificate and is knowledgeable in all areas covered in 
the "Pilot's Handbook of Aeronautical Knowledge." 

Federal Aviation Regulations (FARs). The FAA 
is phasing out the volume system of publishing the 
FARs and has started re-issuing them in individual 
Parts. This conversion will take some time and the 
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public will be advised of the status of this program in 
A C 00-2, "Advisory Circular Checklist and Status of 
Federal Aviation Regulations." This checklist may 
be obtained free on request from: 

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

National Transportation Safety Board, Part 430. 
This publication deals with procedures required in 
dealing with accidents and lost or overdue aircraft in 
the United States, its territories, and possessions. To 
obtain this publication frce-of-charge, send request to: 

National Transportation Safety Board 
Attn: Publications Branch 
Washington, D.C. 20591 

Training Aids 

VFR and IFR Exam-O-Grams. Brief, timely, and 
graphic articles developed and published on a con­
tinuing basis. They are nondirective in nature and 
are issued as an information service, particularly to 
individuals interested in airman written tests. They 
relate to concepts, practices, and procedures critical 
to aviation safety and assist in giving safety-oriented 
information to airman applicants and practicing air­
men. Exam-O-Grams are available free of charge but 
are limited to a single set of VFR and/or IFR Exam-
O-Grams per request. Requests for placement on the 
mailing list should be addressed to: 

U.S. Department of Transportation 
Federal Aviation Administration 
Flight Standards Technical Division 
Operations Branch, AAC-240 
P.O. Box 25082 
Oklahoma City, Oklahoma 73125 

How To Obtain GPO Publications 

Requests for FAA publications sold through the 
Superintendent of Documents should be submitted on 
an order form, if possible, and submitted to: 

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

A sample order form is included in the back of this 
Guide. In order to aid the processing of your order, 
the following suggestions are offered: 

1. Place orders for subscription items and single 
sales items on separate requests. 

2. Provide the exact title of the publication, the 
agency number, and the catalogue number, if 
given. 

3. A check or money order—not cash—payable to 
Superintendent of Documents in the correct 
amount should accompany your order. 

4. Enclose a self-addressed mailing label if you 
don't have an order blank. 

5. Use GPO Bookstores, 

In addition to the mail-order service provided by 
the Office of the Super!ntendent of Documents, several 
retail bookstores have been established throughout the 
country which constitute a part of the operations of 
the Superintendent of Documents. The public is en­
couraged to avail themselves of the services offered by 
these facilities as many of the more popular publica­
tions are stocked in these bookstores. These retail 
outlets are located at the following addresses: 

Atlanta GPO Bookstore 
Room 100 Federal Bldg. 
275 Peachtree St., NE 
Atlanta, Ga. 30303 
Phone: 404-526-6947 

Birmingham GPO Bookstore 
Room 102A 2121 Bldg. 
2121 Eighth A v e , N. 
Birmingham, Ala. 35203 
Phone: 205-325-6056 

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

Canton GPO Bookstore 
Federal Office Bldg. 
201 Cleveland Ave. 
Canton, Ohio 44702 
Phone: 216-455-4354 

Chicago GPO Bookstore 
Room 1463—14th Floor 
Everett McKinley Dirksen Bldg. 
219 South Dearborn St. 
Chicago, 111. 60604 
Phone: 312-353-5133 

Cleveland GPO Bookstore 
Rooml71 Federal Bldg. 
1240 East 9th St. 
Cleveland, Ohio 44199 
Phone: 216 -522^934 
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Dallas GPO Bookstore 
Room 1C46 Federal Bldg. - U.S. Courthouse 
1100 Commerce St. 
Dallas, Texas 75202 
Phone: 214-749-1541 

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

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

Kansas City GPO Bookstore 
Room 144 Federal Office Bldg. 
601 East 12th St. 
Kansas City, Mo. 64106 
Phone: 816-374-2160 

Los Angeles GPO Bookstore 
Room 1015 Federal Office Bldg. 
300 North Los Angeles St. 
Los Angeles, Ca. 90012 
Phone: 213-688-5841 

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

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

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

San Francisco GPO Bookstore 
Room 1023 Federal Office Bldg. 
450 Golden Gate Ave. 
San Francisco, Ca. 94102 
Phone: 415-556-6657 

Seattle GPO Bookstore 
Federal Bldg. 
Room 190 
915 Second Ave. 
Seattle, Wash. 98174 
Phone: 206-^42-4274 

In addition, persons living within the metropolitan 
Washington, D . C , area may contact bookstores lo­
cated at the following locations: 

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

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

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

Department of State Bookstore 
21st & C Sts. NW 
Washington, D.C. 20520 
Phone: 202-632-1437 

Pentagon Bookstore 
Main Concourse, south end 
Washington, D.C. 20310 
Phone: 202-541-2998 

Forrestal Bookstore 
Rm. l -J-001 
James H. Forrestal Bldg. 
1000 Independence AVe., SW 
Washington, D.C. 20407 
Phone: 202-426-7937 
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APPENDIX 
Figure 

Miscellaneous Charts and Illustrations 

1. Altimeter illustrations 
2. Stall speed multiplier and load factor chart 
3. Angle of bank vs. airspeed 
4. Runway markings 
5. Wake turbulence on final approach 
6. Wind component chart 
7. Stall speed chart 
8. Airspeed correction table 
9. Denalt computer 

10. Pressure altitude and density chart 

Aircraft Description and Performance Data 

11. Pelican—airplane owner's handbook 
12. Pelican—takeoff distance chart 
13. Pelican—landing distance chart 
14. Pelican—rate of climb chart 
15. Pelican—TAS vs. standard altitude chart 
16. Pelican—range vs. standard altitude chart 
17. Pelican—power setting table 
18. Bobwhite—loading graph 
19. Bobwhite—normal takeoff chart 
20. Bobwhite—performance data 
21. Bobwhite—fuel consumption chart 
22. Bobwhite—cruising operation 
23. Bobwhite—cruising power settings 
24. Bobwhite—normal landing chart 
25. Condor—airplane owner's manual 
26. Condor—takeoff data 
27. Condor—climb data 
28. Condor—landing distance 
29. Condor—loading graph 
30. Condor—center of gravity moment envelope 
31. Condor—cruise performance (2,500') 
32. Condor—cruise performance (5,000*) 
33. Condor—cruise performance (7,500*) 
34. Condor—cruise performance (10,00CK) 
35. Aerodynamics—power and pitch attitude 
36. Angle of Bank—rate of turn 
37. TAS—Angle of Bank—rate of turn—load factor 
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0 1 0 2 0 3 0 4 0 9 0 6 0 7 0 8 0 9 0 

A N G L E O F B A N K — D E G R E E S 

FIGURE 2. Stall Speed Multiplier and Load Factor Chart. 
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<8> <§> 
X ^ 

B a n k 2 0 ° 
T A S 1 0 0 m p h 

— 
B a n k 2 0 ° 

T A S 1 5 0 m p h 
B a n k 2 0 ° 

T A S 2 0 0 m p h 

B a n k 4 0 ° 

X 
B a n k 4 0 ° 

\ 

B a n k 4 0 ° 

T A S 1 0 0 m p h T A S 1 5 0 m p h T A S 2 0 0 m p h 

F r c i m E 3. Angle of Bank vs. Airspeed. 

FICUHE 4 . Runway Markings. 
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FIGURE 5. Wake Turbulence on Final Approach. 

FIGURE 6. Wind Component Chart. 
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STALL SPEED, POWER OFF 
WLQnoU WtUfld ^ A N G L E O F B A N K 

B 2 9 0 0 IU. 8 

C O N F I G U R A T I O N | 0 ° 2 0 ° 4 0 ° 6 0 ° 

G E A R & FLAPS UP 65 67 75 92 

G E A R D O W N F L A P S 20* 60 62 68 84 

G E A R D O W N FLAPS 40* 59 61 67 83 

S P E E D S A R E M P H , C A S 

FIGURE 7. Stall Speed Chart. 

A I R S P E E D C O R R E C T I O N T A B L E 

F L A P S 0 ° 

IAS - MPH 
C A S - MPH 

60 
69 

80 
82 

100 
100 

120 
119 

140 
139 

160 
160 

180 
181 

200 
202 

• F L A P S 2 0 ° 

IAS - MPH 
C A S - MPH 

40 
57 

50 
62 

60 
68 

70 
75 

80 
84 

90 
93 

100 
102 

110 
112 

• F L A P S 40° 

IAS - MPH 
C A S -MPH 

40 
57 

50 
62 

60 
68 

70 
75 

80 
83 

90 
92 

100 
102 

110 
111 

• M a x i m u m f l a p s p e e d 12a M P H - C A S 

FIOOHE 8. Airspeed Correction Table. 
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100° 
Factors 

14000-• 
SO 

m 12000-
* SSURE* 

10000-8000-• 
.18 

PERC 

SSURE* 6000-.40 2 4000-.57 H 

2000-.73 SO 

o a 0-.90 o m -2000-• 

NOTES: + = Much greater than normal; check manu­
facturer's specifications. 

- = Less than normal; check manufacturer's 
specifications. 

* = General data not pertinent; check manu­
facturer's specifications. 

t This computer has been developed by the 
Federal Aviation Administration. It is intended 
to supplement and NOT replace manufactur­
er's published performance information. 

FIGURE Q. Denalt Computer. 

1 7 

m 

14000-12000-10000-8000-6000-4000-2000-0--2000-

* 
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P R E S S U R E A L T I T U D E A N D D E N S I T Y C H A R T 

0 10 2 0 3 0 4 0 50 60 70 8 0 9 0 100 110 120 

OUTSIDE AIR TEMPERATURE 

FIGURE 10. Pressure Altitude and Density Chart. 
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P E L I C A N A I R C R A F T C O R P . 

AIRPLANE OWNERS HANDBOOK 
(Excerpts) 

AIRPLANE DESIGNATION:- Pelican 250. 
ENGINE OPERATING LIMITATIONS: - 250 HP at 2575 RPM. 
F U E L SYSTEM:- Float-type Carburetor. 

Recommended Fuel 91/96 Minimum Grade. 
Fuel Capacity Standard Tanks 60 gallons. 
Usable Fuel All Flight Conditions 56 gallons. 

OIL CAPACITY: - 12 quarts. 
P R O P E L L E R : - Constant - speed Hydraulically Controlled. 
LANDING GEAR:- Retractable Tricycle Landing Gear. 

Electrically Operated. 
Emergency Operation - Manual Lever to 
Extend Gear Only. 

WING FLAPS: - Electrically Operated. 
EMPTY WEIGHT:- 1, 660 lbs. 
MAXIMUM GROSS WEIGHT: - 2,900 lbs. 
RADIO EQUIPMENT: -

1 VHF Communications Transceiver 118. 0 to 135.95 MHz 
1 VHF Localizer/VOR Receiver 108.0 to 117.9 MHz 
1 ADF Receiver (fixed azimuth) 200 kHz to 1750 kHz 

AIRSPEED LIMITATIONS: -
Never exceed speed 227 mph CAS 
Maximum structural cruising speed 180 mph CAS 
Maximum maneuvering speed 144 mph CAS 
Maximum gear operating speed 150 mph CAS 
Maximum gear extended speed 150 mph CAS 
Maximum flaps extended speed 125 mph CAS 

'̂ MAXIMUM ALLOWABLE WEIGHT IN BAGGAGE COMPARTMENT - 120 LBS. 

FIGURE 11. Pelican - Airplane Owner's Handbook. 
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— T A K E O F F O I S T A N C E O V E R 5 0 F O O T O B S T A C L E 
A T V A R I O U S A L T I T U D E S , T E M P E R A T U R E S , 

W E I G H T S A N D W I N D S ! -

15" SLOTTED FLAPS I | 
AT 130 X STALL SPEED 

J _ L 
TAKEOFF 

TO OBTAIN TAKEOFF OISTANCE - _ _ _ _ _ 
1. PLOT TEMPERATURE AND PRESSURE ALTITUDE AT A. 
2. TRANSFER TO Q ON 2900 GROSS WEIGHT LINE 
5 TRANSFER PARALLEL TO REFERENCE LINE TO C AT" PROPER 

GROSS WEIGHT I 
4. TRANSFER TO 0 ON 0-WINO LINE 
5. TRANFER PARALLEL TO REFERENCE LINE TO E AT PROPER WIND 
6. READ TAKEOFF DISTANCE 

•0 SO » 2900 2TO0 25M O » BO 3D 
TEMPERATURE WEIGHT HEADWIND 

*F UJS. HftH. 

7000 

FIGURE 12. Pelican - Takeoff Distance Chart. 

I I I ! 
L A N D I N G D I S T A N C E O V E R 5 0 FOOT O B S T A C L E 

A T V A R I O U S A L T I T U D E S , T E M P E R A T U R E S , 
W E I G H T S A N D W I N D S 

32* SLOTTED FLAPS 
APPROACH AT 1-30 X STALL SPEEO 

TO OBTAIN LAN01 KG DISTANCE-
L PLOT TEMPERATURE AND PRESSURE ALTITUDE AT A 
2. TRANSFER TO 9 ON GROSS WEIGHT LINE. 
3. TRANSFER PARALLEL TO" REFERENCE LINE TO C AT 

PROPER WEIGHT. 
4. TRANSFER TO 0 ON O-WIND LINE. 
5. TRANSFER PARALLEL TO REFERENCE LINE TO E AT 

. PROPER WIND. 
6. READ LANDING OISTANCE AT F 

1—1 L 

FIGURE 13. Pelican — Landing Distance Chart. 
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two 1900 moo rm 

FIGURE 16. Pelican — Range vs. Standard Altitude Chart. 

Power Sotting Table — Model 0 - 5 4 -A, 2 5 0 HP Engine 

Prm. 
Alt. 
1000 
Feel 

Sid. 
Alt 

Temp. •T 

138 HP —55% Rated 
Appro*. Fuel 10.3 Cat-ZHr. 
RPM AND MAN. PRESS. 

2100 2200 2300 2400 

163 HP —65% Rated 
Appro*. Fuel 12.3 Cal./Hr. 
RPM AND MAN. PRESS. 

2100 2200 23O0 2400 

188 HP — 75% Rated 
Approi. Fuel 14.0 Gal./Hr. 
RPM AND MAN. PRESS. 

2200 2300 2400 

SL 59 21.6 20.8 20.2 19.6 24.2 23.3 22.6 22.0 25.8 25.1 24.3 
1 35 21.4 20.6 20.0 19.3 23,9 23.0 22.4 21.8 25.5 24.8 24.1 
2 52 21.1 20.4 19.7 19.1 23.7 22.8 22.2 21.5 25.3 24.6 23.8 
3 48 20.9 20.1 19.5 18.9 23.4 22.5 21.9 21.3 25.0 24.3 23.6 
4 45 20.6 19.9 1D.3 18.7 23.1 22.3 21.7 21.0 24.8 24.1 23.3 
S 41 20.4 19.7 19.1 18.5 22.9 22.0 21.4 20.8 — 23.8 23.0 
6 38 20.1 19.5 18.9 18.3 22.6 21.8 21.2 20.6 — — 22.8 
7 34 19.9 19.2 18.6 18.0 22.3 21.5 21.0 20.4 — — 

CO
 

31 19.6 19.0 18.4 17.8 — 21.3 20.7 20.1 
9 27 19.4 18.8 18.2 17.6 — — 20.5 19.9 

10 23 19.1 18.6 18.0 17.4 — — — 19.6 
11 19 18.9 18.3 17.8 17.2 — . 
12 16 18.6 18.1 17.5 17.0 — — — 13 12 — 17.9 17.3 16.8 
14 9 — — 17.1 16.5 
IS 5 — — — 16.3 

To •"•'"'•'» coBMant power, correct manifold preuure appro timateljr 0.17" H( for each 10' F. variation in carburetor 
air temperature from standard altitude temperature. Add manifold preuure for air temperature* above standard; subtract 
'for temperature* below atandard. 

FIGURE 17. Pelican — Power Setting Table, 
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Add weight or it«mi to oe cornea 
lo the l i c e n s e d £mply Weight of 
the oirplone Add moment in thov-
sondt of pound-inches of t h e n itemi 
to the totol a i rplane moment in thou­
s a n d ! of pound-inches found on the 
Center of Gravity Envelope. 

-

/ 2( 

Add weight or it«mi to oe cornea 
lo the l i c e n s e d £mply Weight of 
the oirplone Add moment in thov-
sondt of pound-inches of t h e n itemi 
to the totol a i rplane moment in thou­
s a n d ! of pound-inches found on the 
Center of Gravity Envelope. 

-
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Add weight or it«mi to oe cornea 
lo the l i c e n s e d £mply Weight of 
the oirplone Add moment in thov-
sondt of pound-inches of t h e n itemi 
to the totol a i rplane moment in thou­
s a n d ! of pound-inches found on the 
Center of Gravity Envelope. 

-/ 

Add weight or it«mi to oe cornea 
lo the l i c e n s e d £mply Weight of 
the oirplone Add moment in thov-
sondt of pound-inches of t h e n itemi 
to the totol a i rplane moment in thou­
s a n d ! of pound-inches found on the 
Center of Gravity Envelope. 

-
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Add weight or it«mi to oe cornea 
lo the l i c e n s e d £mply Weight of 
the oirplone Add moment in thov-
sondt of pound-inches of t h e n itemi 
to the totol a i rplane moment in thou­
s a n d ! of pound-inches found on the 
Center of Gravity Envelope. 

-

7 I s ** 

Add weight or it«mi to oe cornea 
lo the l i c e n s e d £mply Weight of 
the oirplone Add moment in thov-
sondt of pound-inches of t h e n itemi 
to the totol a i rplane moment in thou­
s a n d ! of pound-inches found on the 
Center of Gravity Envelope. 

-

O i l >• 

FIGURE ]8. Bobwhite- Loading Graph. 
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NORMAL TAKE-OFF 

TO CLEAR SO FEET 
ZERO WIND— GROSS WT. = 2900 LB. 
PAVED LEVEL RUNWAY 

FIGURE 19. Bobwhite - Normal Takeoff Chart. 
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I N S T R U C T I O N S 
F O R U S E O F C R U I S E P E R F O R M A N C E D A T A 

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

H O R S E P O W E R 

T O D E T E R M I N E T H E H O R S E P O W E R B E I N G D E V E L O P E D , A P P L Y T H E 
R P M A N D M A N I F O L D P R E S S U R E S E T T I N G S T O B E U S E D T O T H E 
C R U I S I N G H O R S E P O W E R C H A R T . N O T E T H A T T H E M A N I F O L D 
P R E S S U R E R E Q U I R E D T O O B T A I N A G I V E N H O R S E P O W E R W I L L V A R Y 
W I T H T H E O U T S I D E A I R T E M P E R A T U R E . 

F U E L C O N S U M P T I O N 

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

C R U I S I N G A I R S P E E D 

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

D E N S I T Y A L T I T U D E 

E X C E P T W H E N C O N T R A R Y T O T H E P R O B L E M P O S E D I N S P E C I F I C ' 
T E S T I T E M S , C O N S I D E R I N D I C A T E D A L T I T U D E , P R E S S U R E A L T I T U D E , 
A N D D E N S I T Y A L T I T U D E A S B E I N G I D E N T I C A L I N D E T E R M I N I N G — 
C R U I S E C O N T R O L D A T A F O R T H E A I R P L A N E . 

FICUBK 20. Bob while - Performance Data. 
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FUEL CONSUMPTION VERSUS 
HORSEPOWER 

BRAKE HORSEPOWER 

FIGURE 21. Bob white - Fuel Consumption Chart. 
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CRUISING OPERATION 
2900 IBS. GR. WT. 
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CRUISING P O W E R S E T T I N G S 
H A U V K M E am umm mo rW 

M P * T M P A t M P A T O A T O A f M P A T M P A T M P A T 
mo mm iioo m m i«oo mm •t • h p •r 2300 • M 1 1 0 0 4 P M IfOO 4PM 

2X4 214 2X9 196 2X3 2X6 3*3 
303 22-3 ais 0 144 0 200 2X0 21S 
1 * 1 214 2X3 132 1 *7 30* 2XS 
n* 1 * 6 ax* 130 17* 1 *3 3X9 
3X7 34J) 3*9 1 9 B 2X9 340 3*7 
aos 22.7 252 30 1 4 4 30 303 32.4 319 
i*s 21.4 2XT 133 1*1 no 2X2 
1*3 1 0 * 2X2 120 1 7 * 1 9 * 214 
2X0 24.4 273 IBS 3X9 213 87a 
301 3X0 2X6 40 144 40 30* 2X7 2X3 
194 21.T X I 133 19* 213 2X6 
1*5 303 2X5 I X 1 * 3 1 9 * 2X2 
223 317 2T.T 139 2X0 313 273 
2X1 2X3 3 * 0 60 144 80 307 2X9 2X5 
200 2X0 313 132 1 * 3 21.4 2X» 
1*1 303 2X8 139 1*3 300 2X4 
3 U 319 27» US 3X3 216 " 375 
2X2 2X5 3*1 70 144 60 309 2X0 3 * 7 
S U 2X1 316 131 1ft* 2X6 344 
us 306 2X9 130 1 * 4 303 2X3 

25 .1 2*1 159 2X3 31* 
313 2X6 3*3 SO 144 70 a jo 2X2 254 
aos 2X2 3 4 * 133 1 * 7 31.7 311 
its 307 3X0 130 1*5 203 224 
2X1 25-2 3*3 156 3X9 2X0 
n.4 2X7 3*5 so 144 SO 2U 2X3 3*0 
303 2X3 319 133 US XLS 243 
its aos 2X0 130 1*9 30.4 2X7 
234 35.4 3*5 US 33* 353 
as 2X1 2*6 100 1 4 4 90 2X3 3X4 3*3 
so* 2X3 2X1 132 1 * 9 214 24.4 
no 309 2X1 120 1*6 aos 2X7 

4 0 0 0 mi 4 0 0 0 w 
210 2X3 US 309 3X0 
1M 2LS 213 0 144 0 19* 2X6 
lt« 3X3 3X3 133 1*3 303 2X4 l O l 3X3 120 173 1 *9 2X0 
2X3 2X7 136 2X3 3X4 
301 2X2 317 30 1 4 4 30 1*9 3X0 
its 305 3X9 132 1 * 7 304 234 
1T.T 104 2L6 130 173 1*2 214 
2xs" 310 US 2X4 2X5 
304 2X5 2*3 40 1 4 4 30 301 2X1 
101 no 2X3 133 US 207 2X0 
ISO 1ST 3X9 120 17.7 1 * 4 214 
21? 311 US 2X5 2X7 
305 2XS 3*3 50 144 40 303 2X3 
101 2X1 2X3 1 3 3 1 *0 204 2X2 t t l M . 9 2X1 130 I7J 193 2X7 
21S 313 US 2X6 
30T 2XS 3*3 60 1 4 4 SO 303 2X5 
193 213 3X7 1 3 3 1 * 1 214 2X4 
its 300 2X3 120 17* 1 *6 2X9 
3X0 21S 158 2XS 
30* 2X0 TO 1 4 4 SO 303 2X6 
104 2X4 3XS 132 193 2L2 2X6 
its 301 2X3 130 1*0 1 *6 2X0 
323 317 U S 2X9 
309 3X1 to 144 70 30* 3X9 
its 213 210 132 1*3 2X3 2X7 
lt4 303 2X4 130 1 * 1 194 2X1 
313 31* - - 138"" 2Xl" 
2X0 2X2 S3 1 4 4 SO 307 2X9 
U * 214 311 133 1 * 4 21.4 2X9 
lt4 303 3X4 130 1*2 200 2X3 

•QC 9 m r pari B U M A t m U O f 1 0 0 0 4 TOT 
MP AT 

2300 mm 
MP At 

1100 4PM 
MP AT 

1*00 M M OAT *H> 
OAT 

•P 
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144 
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1*4 804 

"213 
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20.4 
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1*1 
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US 
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21.4 
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1*9 
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3X1 
1*4 214 

SO 
US 
144 
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1*9 

214 
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1*0 
17.7 
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US 
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US 
114 
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1*1 
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3X0 
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70 
159 
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2X1 
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SO 

BB
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« 203 
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1*3 
1 3 0 0 0 TOT 

1*4 
114 
1*4 1*0 

US 
1*1 0 144 
174 132 
1*4 its 130 

US 
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1*0 133 
1*7 1*4 130 

US 
30 144 

1*2 133 ' 
1*9 1*5 130 

US 
30 144 

1*3 133 
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US 
40 144 
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173 its 130 

US 
99 144 

U S 132 
173 U S 120 

US 
60 144 

1*7 1X2 
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US 
-10 144 

133 7S TOONT P O W t l - IK *4>—2300 M M 
130 

S U U V K 3009 TOT 4000 TOT 
A T A T A T O A T 7300 M M 2300 M M 2300 4 P M 

0 2X7 2X6 3X4 
X 344 334 2XS 
40 344 343 313 
60 344 M l 244 
90 333 353 3*0 

100 23.7 23.7 25.4 

F i c t J R E 23. Bobwhite — Cruising Power Settings. 



NORMAL LANDING 
LANDING DISTANCE OVER SO FT. 

POWER OFF APPROACH 
FLAPS — 30°, ZERO WIND 
GROSS WEIGHT = 2900 LB. 
PAVED LEVEL RUNWAY 

STANDARD TEMPERATURE 
•000 

<000 
fc 
I 

111 
a 

| 
< 4000 

2 
2000 

St 
1200 MOO 1600 1100 

LANDING DISTANCE —FT. 
2000 

t 

FIGURE 24. Bobwhite - Normal Landing Chart 
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C O N D O R A I R C R A F T C O R P . 

AIRPLANE OWNERS MANUAL 
(Excerpts) 

AIRCRAFT DESIGNATION:- Condor 410. 
ENGINE OPERATION LIMITATIONS: - 260 HP at 2625 RPM. 
F U E L SYSTEM:- Fuel injection System (Fuel discharged into 

combustion chamber) 
Recommended Fuel 100/130 Minimum Grade. 
Fuel Capacity Standard Tanks 65 gallons. 
Usable Fuel All Flight Conditions 63. 5 gallons. 

OIL CAPACITY:- Total 12 quarts. 
P R O P E L L E R : - Constant-speed Hydraulically Controlled. 
LANDING GEAR:- Retractable Tricycle Landing Gear. 

Hydraulic Actuators Powered By Engine Driven 
Hydraulic Pump. 
Emergency Operation:- Manual Hydraulic Pump. 

WING FLAPS: - Hydraulically Operated; Powered By Engine 
Driven Hydraulic Pump. 

EMPTY WEIGHT:- 1840 lbs. (moment 63. 7) LOAD FACTOR:-
MAXIMUM GROSS WEIGHT:- 3000 lbs. Flaps Up + 3. 8, -1 . 52 

Flaps Dn. +3. 5 
RADIO EQUIPMENT:-

1 VHF Communications Transceiver 118. 0 to 135. 95 MHz 
1 VHF Localizer/VOR Receiver 108. 0 to 117.9 MHz 
1 ADF Receiver (fixed azimuth) 200 kHz to 1750 kHz 

AIRSPEED LIMITATIONS:-
Never exceed speed 225 mph CAS 
Maximum structural cruising speed 190 mph CAS 
Maximum maneuvering speed 132 mph CAS 
Maximum gear operating speed 160 mph CAS 
Maximum gear extended speed 160 mph CAS 
Maximum flap extended speed 

Flaps 10° 160 mph CAS 
Flaps 10° - 40° 110 mph CAS 

MAXIMUM ALLOWABLE WEIGHT IN BAGGAGE COMPARTMENT - 120 LBS, 

FIGURE 25. Condor — Airplane Owner's Manual. 
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F i g u r e 2 8 . C o n d o r — T a k e o f f Data. 
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F i c u h e 2 8 . C o n d o r — Lauding D i s t a n c e . 
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FIGUKE 29. Condor — Loading Graph. 
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FIGURE 30. Condor — Center of Gravity Moment Envelope. 
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2 5 0 0 ! CRUISE PERFORMANCE 
NORMAL LEAN MIXTURE 

Standard Atmosphere • Zero Wind • Gross Weight-3000 Pounds 

2500 FEET 

63.5GaL(No Reserve) SOGal. (No Reserve 
% TAS Gal/ Endr. Range Endr. Range 

RPM MP BHP MPH Hour Hours Miles Hours Miles 

2450 24 76 180 14.3 4.4 600 5.6 1010 
23 71 177 13.4 4.7 835 6.0 1050 
22 67 173 12.7 5.0 865 6.3 1090 
21 63 169 11.9 5.3 900 6.7 1135 

2300 24 68 174 12.8 4.9 860 6.2 1085 
23 64 170 12.1 5.2 890 6.6 1120 
22 61 166 11.4 5.6 925 7 .0 1165 
21 57 163 10.8 5.9 960 7.4 1210 

2200 23 60 166 11.3 S.6 930 7.1 1175 
22 56 162 10.7 6.0 965 7.5 1215 
21 53 158 10.0 6.3 1005 8.0 1265 
20 49 154 9.4 6.7 1035 8.5 1305 

2100 22 52 157 9.9 6.4 1010 8.1 1275 
21 48 153 9.3 6.8 1045 8.6 1320 
20 45 148 8.7 7.3 1080 9.2 1360 
19 42 144 8.3 7.7 1105 9.7 1390 
18 39 139 7.8 8.1 1130 10.2 1420 
17 35 133 7.3 8.7 1150 10.9 1445 
16 32 126 6.9 9.2 1160 11.6 1460 

FIGURE 3 1 . CONDOR - CRUISE PERFORMANCE - ( ^ S O C ) . 

! CRUISE PERFORMANCE 3 5 0 0 0 
NORMAL LEAN MIXTURE 

Standard Atmosphere • Zero Wind • Gross Weight -3000 Pounds 

5000 FEET 

Gal/ 
63.5 Gal (No Reserve) 80GaI.(No Reserve] 

% TAS Gal/ Endr. Range Endr. Range 
RPM MP BHP MPH Hour Hours Miles Hours Miles 

2450 24 79 187 14.8 4.3 800 5.4 1010 
23 74 183 14.0 4.5 830 5.7 1050 
22 70 179 13.1 4.8 870 6.1 1095 
21 65 175 12.3 5.2 905 6.5 1140 

2300 24 71 180 13.3 4.8 660 6.0 1080 
23 67 177 12.6 5.0 890 6.4 1125 
22 63 173 11.8 5.4 925 6.8 1170 
21 59 169 11.1 5.7 965 7.2 1215 

2200 23 62 172 11.7 5.4 935 6.8 1175 
22 56 168 11.0 5.8 970 7.2 1220 
21 55 165 10.4 6.1 1005 7.7 1265 
20 51 160 9.8 6.5 1040 8.2 1310 

2100 22 53 163 10.1 6.3 1020 7.9 1290 
21 50 159 9.6 6.6 1055 8.4 1330 
20 46 154 9.0 7.1 1090 8.9 1370 
19 43 150 8.5 7.5 1115 9.4 1405 
16 40 145 8.1 7.9 1140 9.9 1435 
17 37 139 7.6 8.4 1160 10.6 1465 
16 94 132 7.1 8.9 1175 11.2 1480 
15 31 125 6.7 9.4 1180 11.9 1485 

FIGURE 3 2 . CONDOR-CRUISE PERFORMANCE-(5,000*). 



7500 CRUISE PERFORMANCE 
NORMAL LEAN MIXTURE 

Standard Atmosphere • Z e r o Wind • G r o s s Weight -3000 Pounds 

7 5 0 0 FEET 

63.5 Gal.(No Reserve] 8 0 G a l . (No R e s e r v e ) 
% T A S G a l / E n d r . Range E n d r . Range 

R P M MP B H P M P H Hour Hours Mi les Hours Mi les 

2450 22 72 186 13 .6 4 .7 870 5 .9 1095 
21 67 182 12 .7 5 . 0 910 6 . 3 1145 
20 64 178 1 2 . 0 5 .3 945 6 .7 1190 
19 69 173 1 1 . 1 5 .7 990 7 . 2 1245 

2300 22 65 179 12 .2 5 . 2 930 6 .6 1175 
21 61 175 11 .5 5 .5 970 7 . 0 1220 
20 57 171 10.8 5 .9 1005 7 . 4 1270 
19 53 167 10 .1 6 .3 1040 7 . 9 1320 

2200 22 61 175 11.4 5 .6 970 7 . 0 1225 
21 57 171 10 .7 5 .9 1010 7 . 5 1275 
20 53 166 10 .1 6 . 3 1045 7 . 9 1315 
19 50 162 9 . 5 6.7 1080 8 . 4 1360 

2100 21 52 165 9 .8 6 .4 1060 6 . 1 1335 
20 48 160 9 . 3 6 .8 1095 8 . 6 1380 
19 45 155 6 .7 7 .3 1125 9 . 2 1420 
18 42 150 8 . 3 7 .7 1150 9 . 7 1450 
17 39 145 7 .8 8 . 1 1175 10 .2 1485 
16 35 138 7 .4 8 . 6 1190 10 .9 1500 
15 32 131 6 . 9 9 . 1 1200 11 .5 1510 

FIGURE 33. CONDOR - CRUISE PERFORMANCE - ( 7 , 5 0 0 ' ) . 

| CRUISE PERFORMANCE 110,000 
NORMAL LEAN MIXTURE 

Standard Atmosphere • Z e r o Wind * G r o s s Weight-3000 Pounds 

1 0 , 0 0 0 FEET 

63.5 G a l (NoReserve) 80Gal . (No R e s e r v e ) 

% T A S G a l / E n d r . Range E n d r . Range 
R P M M P B H P M P H Hour Hours Mi les Hours Mi les 

2450 20 65 184 12 .3 5 . 2 950 6 .5 1200 
19 61 179 1 1 . 5 5 . 5 995 7 . 0 1250 
18 57 174 10 .7 5 .9 1035 7 . 5 1305 
17 52 169 1 0 . 0 6 . 4 1075 8 . 0 1355 

2300 20 59 177 11 .1 5 .7 1010 7 .2 1275 
19 55 173 10.4 6 . 1 1050 7 .7 1325 
18 51 168 9 . 8 6 .5 1090 8 . 2 1370 
17 48 162 9 . 1 6 .9 1125 8 .7 1420 

2200 20 55 173 10 .4 6 . 1 1050 7 .7 1325 
19 52 168 9 . 9 6 .4 1085 8 . 1 1365 
18 48 163 9 . 2 6 . 9 1120 8 .7 1410 
17 44 158 8 .7 7 . 3 1155 9 . 2 1450 

2100 20 50 166 9 . 5 6 .7 1105 8 .4 1390 
19 47 161 9 .0 7 . 0 1135 8 . 9 1430 
18 44 156 6 . 5 7 . 4 1160 9 . 4 1465 
17 40 150 8 . 0 7 . 9 1185 9 . 9 1495 
16 37 144 7 .6 8 . 4 1205 10 .5 1520 
15 34 137 7 .1 8 . 9 1215 11.2 1530 
14 30 126 6 .6 9 . 6 1200 1 2 . 0 1510 

FIGURE 34. CONDOR - CRUISE PERFORMANCE - (10 ,000 ' ) . 
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