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DeEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 2

VFR CRUISING ALTITUDES

Assume that you plan to make a VFR cross=~-country flight over terrain which has a constant
elevation of 2,900 feet. After charting the course you determine that the true course is 188°
and the magnetic variation is 12°E. According to the latest aviation weather reports,
there is a broken layer of clouds at 7,000 feet all along the route, and the visibility is un=-
limited along your intended route. The winds aloft forecast indicates that the higher the
altitude the more favorable the wind direction and speed. If you intend to take advantage of

the most favorable wind and still comply with Federal Aviation Regulations, you should decide

upon a cruising altitude of:

5=

a. 5,500 feet MSL c. 7,500 feet MSL
b. 6,500 feet MSL d. 9,500 feet MSL
Analysis

You wish to fly as high as legally possible to take advantage of the most
favorable wind.

The base of the broken clouds is reported in height above the surface.
Therefore, the base of the clouds is approximately 2, 900 feet plus
7,000 feet, or 9,900 feet above sea level.

Cruising altitude is a level above mean sea level (MSL), but the rules
pertaining to the selection of a cruising altitude appropriate to the flight's
magnetic course are applicable only when flying more than 3, 000 feet above the

ground.

This flight will be made at an altitude of more than 3, 000 feet above the surface
in order to take advantage of the more favorable winds at higher altitudes.
Since you will be flying more than 3, 000 feet above the surface, you must,
according to Federal Aviation Regulations, fly at a cruising altitude appropriate
to the magnetic course. In this instance the magnetic course is 176° (true
course 188° - 12°E magnetic variation = 176°)

A magnetic course of 176° in this case requires that you fly at an altitude (above
sea level) of an odd thousand plus 500 feet,

In this example, you must maintain a vertical distance under the base of any
cloud formation of at least 500 feet. This rules out a cruising altitude of

9, 500 feet, You do not choose 5, 500 feet since you want to take advantage of
better tail winds at higher altitudes. You eliminate 6, 500 feet because you
must be at an odd thousand altitude plus 500 feet. Therefore, you select a
cruising altitude of 7, 500 feet, which meets legal requirements and gives you
the-advantage of more favorable winds.,

FAA Aeronautical Center

Flight Standards Technical Division
Operations Branch

P. 0. Box 25082

Oklahoma City, Oklahoma 73125

Exam-0O-Grams available free of charge-
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DEPAETB[ENT OF TBANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 4

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

1. WHAT IS REQUIRED OF THE PILOT PRIOR TO THE FLIGHT ? FAR, Part 91,5, states
in part: '"Each pilot in commancd shall, before beginning a flight, familiarize himself
with all available information concerning that flight. This information must include,
for, . . ., a flight not in the vicinity of an airport, weather reports and forecasts,
fuel requirements, alternatives available if the planned flight cannot be completed, and
any known traffic delays of which he has been advised by ATC. . . . .

2. WHY IS THIS REQUIRED? Careful preflight planning, in addition to satisfying FAR,
enables the pilot to make his flight with greater confidence, ease, and safety. A review
of fatal accident statistics for one year shows that as a "cause factor", inadequate flight
planning was second only to ''failure to maintain airspeed resulting in a stall,™

3. WHAT ARE SOME SUGGESTED STEPS TO BE USED IN FLIGHT PLANNING?

a. Assemble materials which will be needed on the flight such as current sectional
charts, and other charts, for the route to be flown; the latest Airman's
Information Manual (AIM), znd plotter. computer, etc. Take along charts
which adjoin those for the route of flight. Thus you are prepared in case it
becomes necessary to circumnavigate bad weather, or in case you inadver-
tently fly off the chart on which your course is drawn.

b. On the sectional chart, draw course to be flown; study terrain; select appropriate
check points; consider alert, warning, restricted, and prohibited areas and Ajr
Defense Identification Zones; study airport information, including enroute airports
that can be used in case of emergency; choose refueling stops; 1ist freguencies of
tgwers agd navigational aids to be used and also Flight Service Stations reporting
the weather.

c. Review weather maps and forecasts, current weather reports, winds aloft forecasts,
pilot weather reports, SIGMETS, AIRMETS, Notices to Airmen (NOTAMS), and other
information. Although you can get weather information by telephone, it is strongly
recommended that a personal visit be made to the nearest Weather Service Office,
Flight Service Station, or other flight service facility.

A chapter on Flight Planning is contained in the FAA publication, Pilot's Handbook of
Aeronautical Knowledge, including a summary of flight assistance services available.

4, WHAT FURTHER ACTION IS DICTATED BY GOOD OPERATING PRACTICES? File a
Flight Plan! This is not required by FAR but is dictated by good operating practice.
It is extremely unlikely that air traffic rules can ever be written so as to eliminate the
need for GOOD JUDGMENT in the planning and conduct of every flight. The pilot must
make the final decision as to whether or not to make a flight. Use reasonable restraint
in exercising this prerogative when preflight planning indicates the existence of marginal

conditions of any kind,
BE SAFER -- FILE A FLIGHT PLAN

FAA Aeronautical Center

Flight Standards Technical Division
Operations Bra
B, O, Box 250
Oklahoma City, Dh‘ahuma 73125

Exam-0-Grams available free of charge in limited
guantities from this office.
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issued solely as an information service to individuals REV 1{74
interested in Airman Written Examinations. "
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DEPART)IENT OF TBA'.\'SPOBTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 5

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

HOW MAY YOU OBTAIN WEATHER INFORMATION FOR PREFLIGHT PLANNING?
Visit your local Weather Service Office (WSO) or your nearest FAA Flight Service
Station (FSS), or other flight service facility for a thorough weather briefing.

The latest weather maps, area forecasts, terminal forecasts, winds-aloft

reports, winds=-aloft forecasts, advisories, hourly sequence reports, and pilot
reports will be available. If a visit is impractical, telephone calls are welcomed,
When telephoning, identify yourself as a pilot; state your intended route, destina-
tion, intended time of takeoff, and approximate time en route; and, advise if you
intend to fly only VFR,

"FSS and Weather Service Telephone Numbers' section of the Airman's

Information Manual (AIM) contains the location and telephone numbers of

Weather Service Offices and FSS along with other pertinent information, Note

the "restricted'' telephone number listed for some Weather Service Offices

on which only aviation weather information is given, Some Weather Service

Offices have the Pilots' Automatic Telephone Weather Answering Service (PATWAS)
which is a transcribed weather information service. For availability of weather
information at various airports, check the Airport Directory, Airport/Facility
Directory, or "FSS and Weather Service Telephone Numbers'' section of ATIM.

WHAT IMPROVEMENTS HAVE BEEN MADE TO PROVIDE MORE AND BETTER
WEATHER INFORMATION FOR PILOTS? Equipment is provided at selected
Flight Service Stations by which weather and Notice to Airman data will be
recorded on tapes and broadcast continuously over the low-frequency (200-400
KHz) navigational aid facility, or VORs and VORTACS.

WHAT FURTHER PREFLIGHT WEATHER PLANNING SHOULD BE DONE TO
OBTAIN IN-FLIGHT WEATHER INFORMATION? From your charts and the
appropriate section of the Airman's Information Manual (FSS and Weather

Service Telephone Numbers), make a list of the Flight Service Stations along your
route that broadcast the weather information. In addition to the scheduled broad-
cast, you may also contact them at any time for further information,

WHAT IS RECOMMENDED BY GOOD OPERATING PRACTICES? If the preflight
weather briefing reveals questionable or marginal weather, use reasonable
restraint in flying VFR. File a flight plan, Maintain a close check on the
weather through your Flight Service Stations. Be sure to close your flight plan
upon arrival.

BE SAFER WITH A FLIGHT PLAN

FAA Aeronautical Center
Flight Standards Technical Division
Operations Branch
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Department of Transportation
FEDERAL AVIATION ADMINISTRATION

VFR PILOT EXAM-O-GRAM"® NO. 6
PREFLIGHT PLANNING FOR A VFR CROSS-COUNTRY FLIGHT (Series 3)

The statement "NO FLIGHT PLAN FILED, " which appears in many accident reports and accounts of
extensive search operations for missing aircraft, indicates a degree of thoughtlessness on the part
of the pilot for the safety of his flight.

""Businessman-pilot flying daughter home from college crash lands in sparsely
populated area resulting in injury to father and daughter. Rescue effected within
three hours of ETA near flight plan course filed with FAA.

000
"Family of five forced down by snow storm while on flight to winter resort. No
flight plan filed with FAA and 5 days later family reported missing by relatives.
Search parties after covering exiensive area, find bodies with no injuries--
expiration attributed to exposure." |

HOW, WHEN, AND WHERE SHOULD A VFR FLIGHT PLAN BE FILED? Pilots are urged to file in
person or by telephone to the nearest FSS prior to departure. Radio should be used for filing plans
only if other means are not available. When filing by telephone or radio, have all the necessary
information written down in the order it appears on a flight plan so that you will utilize the least
amount of the controller's time and release the telephone circuit or radio frequency for someone else.

DO FEDERAL AVIATION REGULATIONS (FAR) REQUIRE THAT FLIGHT PLANS BE FILED?
Regulations do not require the filing of flight plans for VFR flights unless the flight is to penetrate
an ADIZ (Air Defense Identification Zone) or for flights between Mexico and the U.S.  Filing at
other times is entirely at the pilot's discretion, but is recommended as good operating practice.

WHY SHOULD A FLIGHT PLAN BE FILED? A flight plan not only assures prompt search and
rescue in the event you become overdue or missing, but it also
permits en route stations and the destination station to render
[ 2o ] better service by having prior knowledge of your flight. It costs

_ '\_ﬁ =4  nothing except a few minutes of time to file a flight plan and may
¥ Z be the best "insurance' investment you ever made. On the other
\\fg; hand, failure to file could contribute to unpleasant moments
N e during flight, or long periods of waiting for help when an

= emergency arises.

WHAT DISPOSITION IS MADE OF FLIGHT PLANS? When the flight plan is filed before takeoff,

the FSS takes no action on it until informed of your actual departure time. The following procedures
are in effect: when a VFR flight plan is filed, it will be held until one hour after the proposed
departure time and then canceled unless:

1. The actual departure time is received.

2. A revised proposed departure time is received.

3. At a time of filing, the FSS is informed that the proposed departure time will be met, but
actual time cannot be given because of inadequate communications.

WHAT MUST BE DONE AT THE COMPLETION OF THE FLIGHT? I a flight plan has been filed
FAR requires that an arrival notice be filed at the completion of the flight or when the flight
terminates at other than the planned destiration. This may be done (even if no tower or FSS is
located at the destination) by contacting the nearest FSS by radio prior to landing, or by telephone
after landing. Contrary to popular belief, the control tower at the airport of landing does not
automatically close a VFR {light plan when the landing is completed. The tower is not always aware
‘of which aircraft were on a flight plan. It is the pilot's responsibility to file the arrival notice with
the tower or FSS (simply asking by radio, telephone, or personal visit that the flight plan be closed).




DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-CRAM® NO. 7
TRAPPED ON TOP OF AN OVERCAST!

sCT BEN ove

DO YOU HAVE ALL OF THE FOLLOWING REQUISITES FOR INSTRUMENT FLIGHT? (1) An Instrument Rating,
(2) an aircraft fully equipped for iastrument flight, and (3) recent instrument experience. If
not, you should heed the following bit of advice concerning flight over an extensive overcast
cloud condition -- DON'T!

SHOULD YOU AVOID FLYING VFR OVER CLOUDS ENTIRELY? No. Many times it is both practical and de-
sirable to select a cross-country cruising altitude above a scattered cloud condition to take
advantage of smoother air, improved visibility, more favorable winds, or provide for more ter-
rain and obstacle clearance, provided (1) you have legal cloud separation for climb, cruise, and
destination descent, (2) weather conditions are stable or improving, and (3) you stay alert and
take immediate action if the clouds beneath you increase and the "sucker holes" start to shrink,
Don't wait too long to descend or make a 180° turn (one of aviation's oldest safety devices) if
the situation warrants.

WHAT OTHER PRECAUTIONS SHOULD YOU TAKE TO AVOID BEING TRAPPED ON TOP OF AN OVERCAST? (1) Prior
to your cross-country flight, visit or telephone the local Weather Service Office or the nearest
FAA Flight Service Station for a thorough weather briefing (see VFR Exam-0-Gram No. 5).

(2) Select an altitude that will be compatible with terrain and cloud separation requirements.
(3) Don't attempt VFR flight when conditions are close to VFR minimums. Remember that, with the
right conditions, an overcast can form beneath you in a matter of minutes. Consider the weather,
the terrain you are flying over, and allow yourself a margin of safety commensurate with your
experience level. (4) While enroute, monitor appropriate frequencies for weather broadcasts, and
In-F1ight Weather Advisories (AIRMETS, SIGMETS, and PIREPS), or call Flight Watch. Transcribed
Weather Broadcasts are also available on certain navigational aids.

WHAT SHOULD YOU DO IF YOU FIND YOURSELF IN DIFFICULTY ABOVE AN OVERCAST? You are admittedly "in
distress -- in a jam." Loss of ground references, probably followed by a loss of orientation,
will further complicate your problem. However, you can improve your chances of avoiding disaster
by following a few logical procedures. (See Airman's Information Manual, Part I, "Emergency
Procedures.") For example, you should (1) Establish communications with an FSS or other ground
stations and state your predicament. The personnel in these stations are well trained in assist-
ing airmen in distress; give them a chance to help you before its too late, If necessary, they
can alert available VHF/UHF Direction Finding and Radar Stations (including military stations) to
stand by for possible assistance. (2) Give as much information as possible on initial contact
with ATC -- nature of difficulty, pos:tion (in relation to a navaid if possible), altitude, radar
beacon code (if transponder equipped), weather conditions, if instrument rated or not, destina-
tion, service requested. (3) If you have trouble establishing contact with a ground station,
climbing will increase the range of your VHF radio equipment and improve the chances of ground
radar detection. (4) Conserve your fuel by using an economical or maximum endurance power set-
ting. (5) Adhere to ATC instructions or information, or if not possible, advise ATC immediately
that you cannot comply.

Prevention is a much better approach to this problem than the cure. If you are a VFR pilot,
AVOID FLYING ON TOP OF AN OVERCAST.

Federal Aviation Adsinistration
Flight Standards Natfomal Field Offfce
Exaninattons Bramch

F.0. Box 25082

Dlahose City, Oklanoms 73125

Exam=0-Crams available free of charge--
VFR - NQ = 7 * Exam-0-Grams aré non-directive in natore and are single copy only per reguest. Permission

tssued solely as an infarmation service to individuals {% herehy cranted tn reproduce this
REV. 8/77 interested in Alrman Written Examinations, =aterial.




U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 9
ALTIMETRY

Your altimeter is a vitally important instrument, You will agree that flight without this in-
strument would indeed be a haphazard undertaking -- yet, HOW WELL DO YOU KNOW YOUR ALTIMETER?
Take this short quiz on altimetry; zhen check the answers and explanations provided,

1. Check your ability to quickly interpret the altitude by jotting down the readings of the
following 6 altimeters. Allow vourself 1 minute.

2. Federal Aviation Regulations require that you maintain specific crujsing altitudes (VFR as
well as IFR) by reference to an altimeter. What do regulations require concerning the set-
ting (or adjustment) of an altimeter?

3. If flying in very cold air (coldsr than standard temperatures), you should expect the alti-
meter to read which of the following?

(a) higher than your actual altitude above sea level.
(b) Tower than your actual altitude above sea Tevel.
(c) tThe same as your actual altitude above sea level.

4. Here are 4 altitudes with which you should be familiar. Briefly give the meaning of each.
(1) Indicated altitude. (2) Pressure altitude. (3) Density altitude. (4) True altitude.

5. Assume that your proposed route crosses mountains with peaks extending to 10,900 feet above
sea level, Prior to crossing this range, you adjust the altimeter setting window of the
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, can you be assured of at least 500 feet clearance above these mountain peaks?

* ok ok W

NOTE: Answers and explanations <o the above questions are on the reverse side of this page.

* Exam-0-Grams are non-directive in nature and are
{ssued sglely as an information service to individuals
interasted in Airman Written Examinations. REV . -[/7?




ANSWERS TO QUESTIONS ON ALTIMETRY

(1) 7,500 ft. (2) 7,880 ft. (3) 1,380 ft. (4) 8,800 ft. (5) 12,420 ft. (6) 880 ft.

If your altimeter is the three-pointer-type sensitive altimeter such as those pictured on the
reverse side of this sheet, an orderly approach to reading the altitude is to first note the
position of the smallest hand (10,000-ft. hand) to see if it is more or Tess than 10,000 ft.;
next read the middle hand (1,000-ft. hand); and then, read the large hand (100-ft. hand). For
the two-pointer altimeter, simply read the small hand first and the large hand next.

The altimeter should be set to the current reported altimeter setting of a station along the
route of flight (F1ight Service Stations, Control Towers, etc.). If your aircraft is not
equipped with a radio, you should obtain an altimeter setting prior to departure if one is
available, or you should adjust the altimeter to the elevation of the departure airport.

If flying in cold air, you should expect the altimeter to indicate HIGHER than you actually
are. There is an old saying -- one well worth remembering -- "WHEN FLYING FROM A HIGH TO A
LOW OR HOT TO COLD, LOOK QUT BELOW!™ 1In other words, if flying from a high pressure area to
a low pressure area or into colder a“r, be careful because you probably aren't as high as you
think -- assuming, of course, that no compensations are made for these atmospheric conditiens.

(1) INDICATED ALTITUDE--That altitude shown on the altimeter (uncorrected for temperature).

(2) PRESSURE ALTITUDE--The altitude “ndicated after the altimeter setting window is adjusted
to 29.92. This altitude is used in computing density altitude, true altitude, true air-
speed, etc.

(3) DENSITY ALTITUDE--This altitude ‘s pressure altitude corrected for nonstandard temperature
variations, It is important because 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 a true altitude expressed as: "10,900 ft., MSL"--the MSL standing for
MEAN SEA LEVEL. Remember that airport, terrain, and obstacle elevations found on charts
and maps are true altitudes.

NO, you are not assured of 500 feet clearance above these mountains. As a matter of fact,
with certain atmospheric conditions, you might very well be 500 feet BELOW the peaks with
this indicated altitude. To begin with, 500 feet 1is hardly an adequate separation margin to
allow on flights over mountainous terrain -- 1,500 to 2,000 feet is recommended to allow for
possible altitude errors and downdrafts.

A majority of pilots confidently expect that the current altimeter setting will compensate
for irregularities in atmospheric pressure. Unfortunately, this is not always true. Remember
that the altimeter setting broadcast by ground stations is the station pressure corrected to
Mean Sea Level. It does not compensate for the effect of nonstandard temperature or pressure

variations.

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

KNOW YOUR ALTIMETER
Federal Aviation Administration

VFR - No. 8 Flight Standards Mational Fleld Office
1/77 Examinations franch
P.0. Box 25082
OkTahomz City, OkYahoma 73125

Exam-0-Grams availabie free of charge--
_2_ single copy-only per request, Permission
fs hereby granted to reproduce this
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM NO, 12

THE MAGNETIC COMPASS

MAGHNETIC COMPENSATOR
ASSEMBLY

FILLER PLUG SPRING SUSPENSION

LQuUID

CHAMBER
LUBBER
LINE
CARD
EXPANSION
CHAMBER FLOAT

PIVOT ASSEMBLY

The magnetic compass, in terms of ite errors, Timitations, and in-flight characteristics, is one
of those aeronautical subjects in which consistently large numbers of pilots do not do very well
on FAA written tests. There is evidence that this veteran instrument -- it was one of the first
to be installed in an afrcraft -- is one of the least understood instruments in the cockpit of
today's modern aircraft. Many pilots seem to operate on the premise that it is easier to ignore
this instrument's characteristics rather than learn them. However, it should be remembered that
(1) this is the only direction seekirg instrument in most general aviation aircraft, and (2) it
is mechanically a simple, self-contained unit (independent of external suction or electrical
power for its operation) that is 1ikely to remain reliable. Reliable, that is, if the pilot
understands its characteristics and inherent errors.

MAGNETIC COMPASS CONSTRUCTION

The magnetic compass is simple in construction. It contains two steel magnetized needles mounted
on a float. The needles are parallel with the north-seeking ends pointed in identical directions.
The compass card, attached to the float, has letters to show cardinal headings (N.E,S,W) and
numbers to show each 30 degrees of direction between the cardinal headings. The first and last
zero of each heading number is omitted; i.e., a heading of 030° is shown as 3. Between these
numbers the card is graduated for each 5°.

The float assembly, consisting of the magnetized needles and compass card, is mounted on a pivot
supported on a pedestal and sealed in a chamber filled with acid-free white kerosene, or naphtha
compass fluid. This fluid serves several purposes. It provides buoyancy to support part of the
card's weight. It also decreases the oscillation of the card resulting from turns or turbulence.
In addition, it provides lubricatjon at the pivot point.

WHAT ARE SOME OF THE COMPASS CHARACTERISTICS THAT THE PILOT SHOULD UNDERSTAND?

I. VARIATION — In navigation, courses drawn on aero-
nautical charts are based upon a ralation of that
course to the true geographical north pole. The
magnetic compass is oriented to magnetic north,
which is at a different locatjon from true north.
This angular difference between true and magnetic
north is known as variation.

Lines of egual magnetic variation are called iso-
gonic Tines, and are plotted in degrees of east
and west variation on aeronuatical charts. A
Tine connecting zero degree points of variation
is called the agonic 1ine. These Tines are re-
plotted periodically on aeronautical charts fo

correct any change which may occur as a result of Isogonic lines connect gecgraphical
the shifting of the poles, or any changes caused points with identical magnetic
by local magnetic disturbances. The pilot should variation.

understand perfectly which to add and which to Rev. 4/77




Compass Characteristics (continued)

subtract when converting from true headings or courses to magnetic headings or courses and
vice versa. Many pilots find such memory ajds as "east is least and west is best" helpful in
remembering that east is subtracted and west is added when converting from true to magnetic.

II. DEVIATION -- The deflection of the compass needles from a position of magnetic north as a
result of local magnetic disturbances in the aircraft, To reduce this deviation, the com-
pass has a compensating device consisting of small adjustable magnets. The compass devia-
tion should be checked and compensated periodically. The errors remaining after compensating
the compass should be recorded on a compass correction card which is installed in the cockpit
within view of the pilot. NOTE: Avoid placing metallic objects such as metal computers,
flashlights, etc., on top of the instrument panel near the magnetic compass as this practice
may induce large amounts of deviation and seriously affect the instrument's accuracy. Devi-
ation may change when different combinations of electrical equipment are turned on.

ITI. OSCILLATION ERROR — The erratic swinging of the compass card which may be the result of
turbulence or rough pilot technique.

IV. MAGNETIC DIP — The tendency of the compass needles to point down toward the magnetic north
pole because of the earth's curvature and is responsible for:

A. Northerly Turn Error — This error is the most pronounced of the in-flight compass errors.
It is most apparent when turning to or from headings of north or south.

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

As a quick review of the dip error of the compass, we invite you to accompany us on a hypotheti-
cal demonstratjon flight around the compass rose. Unless otherwise noted, we will Timit our bank
during turns to a gentle bank (15°), Also, we will assume that we are in the northern hemisphere
because the characteristics which we will observe would not exist at the eguator, 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 a heading
of north, we notice that momentarily the compass card
gives an indication of a turn opposite tha direction
of the actual turn. While the compass card is in a
banked attitude, the vertical component of the earth's
magnetic field causes the north-seeking end of the
compass to dip to the Tow side of the turn, rotating
the card and giving the pilot an erroneous turn indi-
cation. As we continue the turn toward east or west,
tae compass card will begin to indicate a turn in the
correct direction, but will lag behind the actual
turn -- at a diminishing rate -- until we are within
a Tew degrees of east or west. An additional demon-
stration on a heading of north is the Slow Turn

St Composs briefly
gives indication of
tuen in the oppotite

Error. With a compass indication of north, we enter s —direction.
a very gradual shallow banked turn (3 or 4 degrees

of bank) and find it is possible to change the actual : TURNING ERROR
heading of the aircraft by 20° or more while still : {Pdoxtfi Narth)

\

maintaining a compass indication of nort

DEMONSTRATION NQ. 2 (HEADING — EAST; ERROR —
ACCELERATION/DECELERATION ERROR)

The Northerly Turn Error that we previously demon-
strated is not apparent on an east headinc (or on a
west heading). However, let's see what heppens when
we accelerate and decelerate by changing the air-
speed. With the wings level, we increase the airspeed by increasing the power setting or by
lowering the nose — or both. Although we are holding the nose of the ajrcraft straight ahead,
our compass card erroneously indicates a turn toward north., On the other hand, as we decrease
the airspeed by reducing the power settinc or raising the nose of the aircraft — or both, the
compass will give an erroneocus indication of a turn toward south. Because of the pendulous-type
mounting, the side of the compass card which the pilot sees is tilted upward while accelerating,
and downward while decelerating during changes of airspeed. This momentary deflection of the
compass card from the horizontal, results in an error that is most apparent on headings of east
and west. (See illustration at the top of the next page.)

COMPASS CARD IN NORMAL AND
BAMKED POSITIONS
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EFFECTS OF ACCELERATION/DECELERATION ERROR

DEMONSTRATION NO. 3 (HEADING — SOUTH; ERROR — NORTHERLY TURN ERROR)

In this demonstration, we again have the Northerly
Turn Error problem that we encountered in Demon-
stration No. 1. Although the same forces that
caused the erroneous indication when we banked the
aircraft while on a north heading will be working
against us on a heading of south, the compass
indications will appear quite different. For
example, as we roll into a turn in either direc-~
tion from south, the compass gives us an indica-
tion of a turn in the correct direction but at a
much faster rate than is actually being turned.

As we continue our turn toward west or east, the
compass indications will continue to precede the ,//QAGNE“C
actual turn — but at a diminishing rate — until P
we are within a few degrees of west or east. It ///// ///
should be noted that the Acceleration/Deceleration

Compass indicates
Ttum in correct

direction but af a \
faster rate than

actually being

Error is not apparent on a south heading or on a

north heading. g turned. —
DEMONSTRATION NO. 4 (HEADING — WEST; ERROR —

ACCELERATION/DECELERATION ERROR) / kb
On a heading of west we encounter exactly the same 4
errors that we previously covered on a heading of ,/ \\
east in Demonstration No. 2. As we increase the Northern Hemisphere
airspeed, we note an erroneous indication of a

turn toward north. As we decrease the airspeed,
we will get an erroneous indication of a turn
toward south. A memory aid that might assist you
in recalling this relationship between airspeed
change and direction of the error is the word
"ANDS" — Accelerate-North, Deceleratz-South.

WHAT ARE THE MAIN POINTS THAT SHOULD 3E REMEMBERED
CONCERNING THESE DEMONSTRATIONS?

The points we are trying to emphasize are: (1) WHEN READING THE MAGNETIC COMPASS WHILE ON A
NORTHERLY OR SOUTHERLY HEADING (for establishing a course, setting the gyro-driven heading indi-
cator, etc.), REMEMBER THAT IT IS ESSENTIAL TO HAVE THE WINGS PERFECTLY LEVEL FOR SEVERAL SECONDS
PRIOR TO READING THE COMPASS. (2) WHEN ON AN EASTERLY OR WESTERLY HEADING, IT IS IMPORTANT THAT
THE AIRSPEED IS CONSTANT IN ORDER TO GET AN ACCURATE READING. (3) WHEN ON AN INTERMEDIATE HEAD-
ING, BOTH OF THE ABOVE CONDITIONS SHOULD BE MET. (4) THERE ARE NO ACCELERATION/DECELERATION
ERRORS WHILE CHANGING AIRSPEED ON NORTH OR SOQUTH HEADINGS. (5) WHEN AN AIRCRAFT IS ON AN EAST OR
WEST HEADING AND A GENTLE BANKED (15°) TURN IS ENTERED THE COMPASS WILL INDICATE A TURN IN THE
PROPER DIRECTION TOWARD NORTH OR SOUTH. Note: If your aircraft is equipped with a gyro-driven
heading indicator, check it frequently with the magnetic compass.

\

COMPASS CARD IN NORMAL AND
BAMKED POSITIONS
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NOTE: Since the north-seeking ends of the compass needles are continuously being attracted
to magnetic north, the needles and compass card — unless disturbed — may be considered
stationary.

When the airplane is turned to variocus headings, the airplane, in effect, is revolving
around the stationary needles and compass card. Consequently, the pilot views that portion
of the compass card on which the airplane's heading appears — through a small window in the
case of the instrument.

TURNS TO HEADINGS BY REFERENCE TO THE MAGNETIC COMPASS

For the pilot who would Tike a general set of rules for determining the Tead points for making
turns by reference to the Magnetic Compass, the following is offered:

Note: The angle of bank should not exceed 15° in order to minimize dip error.

The amount of Tead in recovering from a turn varies with the individual pilot's rate of rollout.
As a guide, we suggest using a Tead of one-half the angle of bank, For example: with a 15° angle
of bank, start the rollout 7 1/2° (7° for whole numbers) before reaching the desired heading.

I

When you turn to a heading of north, the number of degrees of lead necessary is equal to the
latitude plus the number of degrees required for the rollout. Example: During a left turn

to a heading of north, using a 15° angle of bank, at a TAS of less than 220 knots, in a Tocal-
ity where the latitude is 30°N, you should start the rollout when the magnetic compass reads
037° (30° plus one-half of 15°). 1In a right turn to a heading of north you should start the
rollout when the compass reads 323°.

To turn to a heading of south, turn past south the number of degrees equal to the latitude,
minus the number of degrees required for the rollout. Example: When you turn to the right
to a heading of south, start the rollout when the magnetic compass reads 203° (180° plus 30°
nggs 7°). 1In a left turn to a heading of south start the rollout when the compass reads

In a turn from north to east or west, the magnetic compass initially shows a lag. As the
heading approaches the east or west heading, the magnetic compass starts to turn faster than
the aircraft is turning. For this reason, you must start the rollout when the magnetic com-
pass indicates approximately 10° ahead of 090° or 270°. Example: Start the rollout at
approximately 080° when turning to east; start at 280° when turning to west.

In a turn from south to east or west, the magnetic compass initially shows a lead. As the
heading approaches east or west, the rate of rotation of the compass card decreases and you
must start the rollout only 5° ahead of 090° or 270°.

For intermediate headings that 1ie between the cardinal headings, use an approximation based
on the heading's proximity to north or south, the direction of the turn, and your knowledge
of the compass' lead and lag characteristics in these areas. In other words, use an
"educated guesstimate."

We won't guarantee that the above methods will roll you out on the exact heading every time. At
best, these are approximate methods. But it will get you reasonably close to the desired head-
ing, and this is better than having no method at all.

] Constant vigilance for other aircraft is a must, and it is a good
cperating practice to have a safety pilot on board while practicing
turns to magnetic compass headings. Know your magnetic compass--it

1 will show you the way! I
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 13

WEIGHT AND BALANCE

Loading the family automobile for a trip requires little serious planning. You can
C-R-A-M as much luggage into the trunk as you have space, squeeze as many persons
into the seats as you have room, and top off the gas tank with no thought given to Gross
Weight or Center of Gravity. A similar approach to loading your "flying machine"
could result in a serious accident.

WHAT IS EXCESSIVE WEIGHT? Assume that your airplane is a 4-place airplane with
a baggage allowance of 120 pounds, a usable fuel capacity of 39 gallons, and an oil
supply of 8 quarts. On a hypothetical flight you take on full fuel and oil servicing, toss
the suitcases in the baggage compartment, and you and your three passengers eagerly
climb aboard. This seems like a reasonable load, but if you had placed each of them
on the scales you might have found that you and the passengers average 180 lbs. each
(720 Ibs. ), and the four suitcases, 30 lbs. each (120 lbs.). The usable fuel load
weighs 234 Ibs. and the oil 15 Ibs. Assume, also, that the Weight and Balance Data
for the airplane shows an empty weight of 1, 325 Ibs. and a maximum allowable gross
weight of 2, 200 Ibs. NOW, add the weight of the useful load to the empty weight and
compare the total to the allowable gross weight. (1,089 lbs. + 1, 325 lbs, = 2, 414 1bs. )
.+ . 214 Ibs. excess!

WHAT RESTRICTIONS ARE THERE ON WEIGHT AND BALANCE? In many civilian
airplanes it is not possible to fill all seats, baggage compartment, and tanks, and still
remain within the approved weight and balance limits. If you do not wish to leave a
passenger behind (a normal reaction) you must reduce your fuel load and plan on

shorter legs enroute or cut down on the baggage carried, or both. Frequently, restric-
tions are placed on rear seat occupancy with maximum baggage allowance aboard. By

all means follow your airplane's Weight and Balance restrictions. The loading conditions
and the empty weight of your particular airplane may differ from those shown in the
Owner's Manual, especially if modifications have been made or equipment has been

added to the original basic airplane.

IS CRUISE PERFORMANCE AFFECTED BY AN EXCESS LOAD? At normal weight, the airplane requires
a certain angle of attack to maintain straight-and-level flight at a given airspeed. To
sustain a heavier load at that same airspeed, the angle of attack must be greater to pro-
vide the increased 1ift that is necessary. More power must be added to overcome the
increased drag which results from the increased angle of attack. Additional power burns

more fuel, thereby reducing the range of the aircraft.

Normal ~t Increased
{ Angle of Attack “~~ Angle of Attack

e
Line of Flight - — «— Line of Flight

GROSS WEIGHT WITHIN GROSS WEIGHT IN
MAXIMUM ALLCWABLE EXCESS OF MAXIMUM ALLOWABLE
* Exam-0-Grams are non-directive in nature and are
issued solely as an information service to individuals Rev, ]!77
interested in Alrman Written Examinations.




IS CLIMB PERFORMANCE AFFECTED BY AN EXCESS LOAD? Time to climb to a

given altitude is lengthened, because the angle of attack is greater and the extra thrust
required to carry the additional weight limits the rate of climb and may limit the climbing
speed, since this depends on the surplus power available. The additional time in climbing
at the higher power setting also increases the fuel consumption.

IS "G'"' FORCE TOLERANCE AFFECTED? Assume that your airplane has a limit-load
factor of 3.8 '""G's". If the allowable gross weight is not exceeded, this means the wings
can safely support 3. 8 times the weight of the airplane and its contents. In accelerated
flight (pull-ups, turns, turbulent air) the actual load on the wings would be much greater
than the normal load, which of course results in much greater stresses in the wing
structure. Overloading, therefore, has the effect of decreasing the "G load capability
of the aircraft and thus could result in the wing being stressed to the point of popped
rivets, permanent distortion, or structural failure.

HOW IS AN AIRPLANE BALANCED? An airplane, like a steelyard scale, is in perfect
balance when the weight is distributed in such a manner that it remains level when freely
suspended. In an airplane, however, as long as the Center of Gravity lies anywhere
within specified limits, balance can be maintained in flight. Flight with the CG outside
of this range results in unsatisfactory or dangerous flight characteristics. Loading an
airplane then, is simply a matter of distributing the load so that the CG falls within the
allowable range. This can be accomplished by arranging the load in accordance with

the Center of Gravity Envelope provided for each airplane.

WEIGHT PROPERLY EXCESS WEIGHT
DISTRIBUTED PLACED AFT

DOES IMPROPER LOAD DISTRIBUTION AFFECT SAFETY? YES! When loading
conditions cause the Center of Gravity to fall outside allowable limits, stability is
adversely affected and erratic control forces may develop. Stalling speed, takeoff
distance, and landing speed may be increased to the point of actual danger.

Due to the size of many baggage compartments there might be a tendency to fill them
to capacity, ignoring the placarded baggage weight limitations. This could produce a
Center of Gravity aft of allowable limits creating a highly dangerous flight condition.
The result would be a nose high attitude which could lead to a stall from which
recovery might not be effected due to inadequate elevator control.

AN AIRPLANX'S BEHAVIOR IN THE AIR
IS DEPENDENT ON WEIGHT AND BALANCE!

- Federal Aviation Administration
Filight Standards Kationa) Field Office, Examinations Branch
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Department of Transportation
FEDERAL AVIATION ADMINISTRATION
VFR PILOT EXAM-O-GRAM® NO. 15

HOW TO USE VOR
(Series 1)

The VHF omnirange, commonly referred to as VOR, has largely replaced the low fre-
quency, four-course radio range as an aid to navigation. VOR offers many advantages
over the low frequency range -- (1) it is less susceptible to static; (2) an unlimited
number of courses are available; and (3) navigational information is visual rather than
aural. Since most modern aircraft are equipped with VOR receiving equipment, it
behooves each pilot to know and understand how to use this equipment properly. The
VFR pilot should use radio navigation along with other methods of navigation to main-
tain his desired course. Always double-check your position by aeronautical chart.

WHAT ARE THE VOR RECEIVER COMPONENTS USED BY THE PILOT? (1) COURSE
(or omnibearing) SELECTOR; (2) LEFT-RIGHT (or vertical) needle; and (3) TO-FROM
indicator.

WHAT IS THE FUNCTION OF EACH OF THESE COMPONENTS?

/ (1) COURSE SELECTOR (CS) --
= permits the selection of any

course.

~ (2) LEFT-RIGHT (L-R) needle -~
E\ shows the position of the air-
__\. craft in relation to the course
“\ gelected. If the course line is
drawn on the chart, passing
through the VOR station to
which tuned, the L-R needle
indicates on which side of the
aircraft the desired course lies.

3) TO-FROM (T-F) indicator --
% indicates the position of the
aircraft in relation to the VOR
station. It shows whether the
course selected on the CS, if

A Aeronautical Center
tht Standards Technical Division,
rations Branch,
0O, Box 25082
Oklahoma City, Oklahoma 73125

Permission 1s hereby granted lo repro-
duce this material,

intercepted and flown, will take
you to or from the station.
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WHAT IS A RADIAL? It is a line of magnetic bearing extending from the station. Note the
easterly-westerly line in the illustration. East of the VOR station, this line is the 080°
radial; west of the station, this line is the 260° radial.

WHAT IS PROPER SENSING? Simply this -- if the L-R needle is to the right, the desired
course is to your right; if the L-R needle is to the left, the desired course is to your left. In
other words, the desired course is on the same side as the L-R needle. (NOTE: With reverse
or opposite sensing, the course is on the opposite side from the L-R needle.)

HOW CAN YOU BE SURE THAT THE LEFT-RIGHT NEEDLE IS GIVING PROPER SENSING?
By ensuring that the heading of the aircrait is approximately the same as the course selected
on the CS. Assume you wish to maintain a course of 260" which passes over PAGE VOR
station. Your heading naturally will be approximately 260° depending on wind direction and
speed. In this case your CS should be adjusted to 260° regardless of whether you are east or
west of the VOR station. In other words, always set the CS on the course you are flying --
not the reciprocal of your course, Note the L-R needle in both airplanes above labeled A.
They give proper sensing.

WHEN DOES THE LEFT-RIGHT NEEDLE GIVE REVERSE SENSING? When the aircrait
heading and course selected on the CS are approximately reciprocals (actually, anytime the
angle between heading and radial selected is greater than 90°). For example, both airplanes
labeled B above are trying to maintain an easterly course of 080°; however, the CS is set on
260° (the reciprocal of 080°). Note that the L-R needle gives reverse sensing in both air-
planes labeled B. In this case, the CS should have been set on 080° to get proper sensing,

IS THE INDICATION ON THE TO-FROM INDICATOR DEPENDENT ON THE HEADING OF
THE AIRCRAFT?Y NO! It is dependent only on the setting of the CS and the direction of the
aircraft from the station. Note that in the 2 airplanes east of the VOR station the TO-FROM
indicates TO; west of the station, the TO-FROM indicates FROM. You could pivot any of the
4 aircraft in the illustration through 360° and there would be no change in the indication on
the T-F indicator.

WHEN DOES THE TO-FROM INDICATOR GIVE A NEUTRAL INDICATION? (1) When an
unreliable signal is being received (you are either too far from the station or at too low an
altitude, or the station is not properly tuned in); or (2) when you pass directly over the
station; or (3) when you cross the radials perpendicular to the course selected on the CS.
For example, as the airplanes above cross the 350 or 170° radials (and a short distance
on either side), the TO-FROM would have a neutral indication.

VFR — No. 15




Department of Transportation
FEDERAL AVIATION ADMINISTRATION

VFR PILOT EXAM-O-GRAM® NO. 16

HOW TO USE VOR
(Series 2)

IN WHAT THREE GENERAL WAYS MAY A VOR STATION BE USED AS A NAVIGATIONAL AID?

1- To fly a course directly
to a station (Airplane 1).

2- To fly a course directly
away from a station
(Airplane 2).

3- To determine the direction
or bearing of your aircraft
from a particular station
or stations (Airplane 3).

WHAT PROCEDURE SHOULD YOU FOLLOW TO FLY DIRECTLY TO A STATION WHEN YOU
ALREADY KNOW YOUR APPROXIMATE DIRECTION FROM THE STATION? (Assume you
are flying from Stephan Airport to Hartington Airport; en route you decide to fly to O'Neill
Airport. Visualizing your position, you know you are east of the O'Neill VORTAC. )

1- Tune in and aurally identify the station (O'Neill VORTAC).

2- Turn CS (Course Selector) until the L~R (Left-Right) Needle is centered and
TO-FROM indicates TO (Airplane 1).

3~ Turn to a heading approximately the same as the setting on the CS (Airplane 2).

4- The L-R Needle now has "proper sensing" (i. e. it is displaced in the direction of
the desired course). Keep it centered by making turn corrections toward the needle.

(NOTE: After completing Step 3, you could re-center the L-R needle by readjusting
the CS, then follow this new course inbound. )

*Exam-0-Grams are non-directive in nature and are
issued solely as an information service (o individuals
interested in Alrman Written Examinations



AFTER ARRIVING OVER A STATION, WHAT PROCEDURE SHOULD YOU FOLLOW TO FLY
DIRECTLY FROM THE STATION? (Illustration below).

1- As you pass over the station TO will change to FROM. (Airplanes 1, 2A and 2B).

2- At this time turn the CS to the radial which you wish to follow outbound (Airplane 2B).

3- Turn the aircraft to a heading which approximates the new setting of the CS.

4- The L-R Needle now has "'proper sensing'. Keep it centered by making correcting
turns toward the needle. If the needle is displaced to the left, the desired course is
to the left and a correcting turn should be made to the left; if the needle is displaced
right, the desired course is right and a turn correction should be made to the right.

(NOTE: If your outbound course from the station is the same as the inbound course, then
make no change in the CS in Step 2 and continue on your same general heading --

Airplanes 1 and 2A.)

Tuned to
= IN MeAlester VCRE
S AN AL
{71

UNDER WHAT SITUATIONS WO ULD YOU BE FLYING DIRECTLY FROM A VOR STATION?
(Illustration above).

1- The first half of a flight between VOR stations (Airplane 2B).
2- To help you find an airport located in the vicinity of a VOR station by flying outbound
from the station along the radial on which the airport is located (Airplane 2A or 4).

s Dex
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WHAT PROCEDURE SHOULD YOU FOLLOW TO DETERMINE YOUR DIRECTION OR BEARING

FROM A STATION? (Ilustration below).

1~
2=

3=~

4-

Tune in and aurally identify the station (Columbia VOR).

Rotate the CS until the L-R Needle is centered and the TO-FROM indicator

indicates FROM (Airplanes 2 and 3).

The setting of the CS represents the radial on which you are located (185° for #2 and
220° for #3). Draw the radizl on the chart and you will have your line of position.
Visualize your position -- you are south and southwest respectively from the station.
You do not know how far south or southwest of the station without additional information.

5
s 2 A ] radial information fromfl i/
that station, otherwisel A S %% s m= that station, othervisel
tuned to Augusta VOR i N Er tuned to Vance VCR with

IN WHAT WAY WILL IT BE HELPFUL TO YOU TO KNOW YOUR BEARING FROM A VOR

STATION? (Olustration above).

y

. 1

If you are flying a course from Vance VOR to the Augusta VOR station (Airplanes 1,
2, 3, 4), you can determine your position along this route by finding your bearing
from a VOR station on either side of your route (Airplanes 2 and 3).

If you are uncertain of your position, you may determine your bearing from two
or more VOR stations. Draw these radials on the chart and your position will

be where they intersect. Actually, you are doing this in the illustration above --
you are maintaining a specific radial FROM Vance VOR and TO Augusta VOR.
You determine your radial from the Columbia VOR. The intersection of the two
radials is your position. You would keep your radio tuned to Vance during the
first half of the flight and to Augusta during the second half except when deter-
mining your radial from the Columbia VOR.

(NOTE: Knowledge of your exact position during the second half of this flight becomes very

important so that you may be sure of avoiding the Prohibited Area, P-378, south-
west of Airplane 3). 4
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WHAT ARE THE SUGGESTED STEPS TO FOLLOW WHEN YOUR POSITION RELATIVE TO A
VOR STATION IS UNKNOWN ?

1- Tune in and aurally identify the station (Liberal VOR in the illustration above).

2- Turn the CS until the L-R Needle is centered and FROM appears on the TO-FROM
Indicator (Airplane 1). (Remember, the heading of your aircraft will not affect
the reading of the TO-FROM Indicator). The resulting setting of the CS tells you
the radial on which the aircraft is located or, in other words, your bearing or
direction from the station. For example: If the CS reads 225°, you are southwest
of the station; 090°, you are east, etec. In the illustration, you are on the 093°
radial; however, you do not know how far east of the station you are.

3- Visualize your position relative to the station -- always do this! After determining
your bearing and visualizing your position, if you wish to fly directly away from the
station along the radial on which you are located, you merely turn to a heading
approximately the same as the setting on the CS (Airplane 2). The L~R Needle will
have "proper sensing' and you should make corrections (toward the needle) to keep
the L-R Needle centered.

4- After determining your bearing and visualizing your position, if you wish to fly
directly to the station from your present position, you rotate the CS (approximately
180°) until the L~R Needle is centered and the TO-FROM indicates TO. Turn the
aircraft to a heading approximately the same as the setting on the CS and make
corrections (toward the needle) tc keep the L-R Needle centered (Airplane 3).

Since the heading of the aircraft and the setting on the CS are approximately the
same, the L-R Needle will have "proper sensing''.

IT MAKES GOOD SENSE TO HAVE PROPER SENSING
GET SHARP ON VOR - IT CAN TAKE THE HEADACHE OUT OF NAVIGATION

- 4 - FAA Aeronautical Center
Flight Standards Technical Division,

Operations Branch,

P. 0. Box 25082

Oklahoma City, Oklahoma 735125

Permission is hereby granted to repro-
duce this material.
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 17

The following remarks are actual excerpts from a pilot's written report of an accident in
which he was involved.

'""T was climbing at an airspeed of 60 mph. I started a climbing turn to the right. The
wind now became a cross wind instead of a head wind. This (lack of head wind) caused
the airplane to stall -- to recover from the stall I turned the airplane back into the
wind . . . (Later) I was in a quartering tailwind from the right. . . Went into a second
stall, . . This is all I remember."

This pilot had over 100 hours, yet stalled and crashed due to an apparent misuse of controls
at a slow airspeed (high angle of attack). The inspector who took this pilot's statement
decided to pursue this theory with a group of student pilots. He posed this question to them.

"If the aircraft's stalling speed was 60 mph and you were flying at an airspeed of 70 mph
into a 30 mph wind, what would happen if you maintained this airspeed of 70 mph but
turned downwind?" Five of the six students said the airplane would stall,

IS THIS ANSWER CORRECT? No.

DOES THE STALLING SPEED OF AN AIRPLANE DEPEND UPON THE AIRSPEED OR
THE GROUNDSPEED? The airspeed.

DQOES THE DIRECTION OF THE WIND HAVE ANY EFFECT ON THE AIRSPEED OF AN
AIRCRAFT IN FLIGHT? No.

Now to summarize our point, airspeed is the only speed which holds any significance for an
airplane. Once it is off the ground, an airplane feels nothing but its own speed through the
air. It makes absolutely no difference what its speed happens to be in relation to the ground.
The aircraft in flight feels no wind, It simply proceeds, operating with the same mechanical
efficiency, upwind, downwind, crcsswind, or in no wind at all. (NOTE: We are referring
here to a steady wind. Turbulence, gusts, or wind shears can lead to stalls even though air-
speed is being maintained above the normal stalling speed. In such conditions it is wise to
add a safe margin to normal climbout or approach speeds, )

* Exari-0+-Grams are non-directive in nature and are Rev. ]/77
issued solely as an information service to individuals
interested in Airman Written Examinations.




Based on the performance of many applicants on the Private Pilot
Written Test, here are some of the other more common mis=-
conceptions,

IF IT IS NECESSARY TO CLEAR OBSTRUCTIONS IMMEDIATELY AFTER TAKEOFF,
SHOULD YOU USE BEST ANGLE-OF-CLIMB SPEED OR BEST RATE-OF-CLIMB SPEED?
Best angle-of-climb speed, Simply stated, the difference is this. The best angle-of-climb
speed produces the greatest climb in a given distance; the best rate-of-climb speed produces
the greatest climb in a given time. Distance, of course, is the determining factor for takecff
obstruction clearance.

DO ALL WIND REPORTS INDICATE A TRUE DIRECTION? No. The wind direction, as
reported by a control tower in pilot instructions, is magnetic. All other wind directions
(Sequence Reports, Terminal Forecasts, Winds Aloft Forecasts, etc.) are true.

WHAT IS THE HEIGHT OF A CLOUD CEILING BASED ON? The height of the clouds above the ground,
not the height above sea level (MSL). Fcr example, Tet's examine the following weather
report: ABQ M3@ OVC. The station is Albuquerque, N.M., which has an elevation of

5,352 feet above sea level. The ceiling is reported as a 3,000-foot overcast. Using the
current Albuguerque altimeter setting, your altimeter would indicate approximately 8,352
feet at the base of the clouds when over the airport, but your height above the ground would
be 3,000 feet. As a word of caution, the 10,000-foot-plus mountains a few miles east of the
city would probably extend up into the clouds since this ceiling report is based on an obser-
vation taken over the airport.

WHICH IS THE MORE DENSE -- MOIST AIR OR DRY AIR? Dry air. It is generally under-
stood that high temperatures and high elevations result in a higher density altitude, but there
seems to be a general impression that moist air has the reverse effect, The common
misconception is that moist air is heavier than dry air. This is not true! Water vapor
weighs less than an equal amount of dry air. A dry parcel is therefore denser and heavier
than a moist parcel. Since both engine and aircraft performance decrease with an increase

in density altitude, you should remembez that high relative humidities (small spreads between
temperature and dew point), especially on hot summer days, will result in longer takeoff runs.

IS AN AIRCRAFT CRUISING VFR AT 5,500 FEET MSL ALWAYS GOVERNED BY THE VFR CRUISING ALTITUDES
REQUIREMENTS? Not necessarily. The rule pertains to aircraft operated in level cruising
flight at more Than 3,000 feet above the surface. The aircraft in this case (5,500 feet MSL)
might be operating above a surface elevation of 3,500 feet and this rule would not apply.

% % %k ¥ Xk

These are, by no means, all of the common misconceptions that prevail among student pilots,
but as we stated earlier, a trend has become apparent in the Private Pilot Written Examina-
tion results which highlights these that are discussed. Additional misconceptions are dis-
cussed in Exam-0-Gram No. 26.

—2-
Federal Aviation Administration
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P.0. Box: 25082
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LOST PROCEDURE - PILOTAGE

It seems that all who fly cross-country are destined to lose their way or become

"temporarily misplaced" at one time or another,

forethought to procedures and practices that may be used to lead wandering bird-

men out of the wilderness.

Confining our problems to the typical VFR dilemma,

we can start with the general and proceed to more specific rules.

1-

GENERAL:

Don't fight the problem -~ try to solve it! Stay loose -- don't hit the panic
button, thus virtually assuring that all the thinking gears will grind to a
halt.

Analyze and evaluate as to: Fuel available and consumption rate. In other
words, how much longer can you fly insofar as fuel is concerned? Be con-
servative -~ not hopelessly optimistic.

Weather -=- is it good, bad, indifferent, improving, or deteriorating?

Equipment -- is everything functioning? Do you have lights (cockpit,
landing, navigation, etc.) or survival gear of any description?

Terrain -- is it open, flat country, mountains, marshes, semi-desert,
sparsely or thickly populated?

Daylight -- hour remaining (if any). Have you had night or instrument

flying ?

Once you have a reasoned assessment of the situation, you are better prepared to

make vital decisions.

all by your lonesome?

KNOW and ABIDE BY YOUR LIMITATIONS AND THOSE OF YOUR EQUIPMENT

*Exam-0-Grams are non-directive in nature and are

issued solely as an information service to individuals Rev 9/b4

interested in Airman Written Examinations.

Therefore, we should give some

One of the first is to decide if help is available, or are you



URONUROWN
(with no radio)

2. SPECIFIC:

Condition One:

(a) Low on fuel (c) Inadequate experience and darkness imminent
(b) Weather deteriorating (d) Engine or equipment malfunctioning

While (d) is not necessarily associated with being lost, the solution which follows
would certainly apply if the situation were serious enough.

SOLUTION:

3

Wiy
W

GET IT ON THE GROUND! Most accidents are the product of mistakes which
have multiplied over a period of time. Getting lost is no exception. Don't

push your luck. It may well be that in doing so you have added the final mistake
which will add another figure to the statistics on accidents. How much better
to be on the ground than in it. If terrain or other conditions make it impossible
at the moment, don't waste time, for it is of the essence. Don't search for a
field comparable to Idlewild. Anything usable will do. Remember, most people
on the ground know where they are. You know you do not. This state of ignor-
ance may well become permanent because the triple "whammy' of getting
caught while "dangling, dark, and dreary" will rob you of virtually all control
of the situation. If there is any alternative whatsoever. . .

NEVER fly until the petrol peters out. There are few things so nerve shatter-
ing as the rustle of the wind when an engine has coughed its last.

NEVER fly until the sun slowly sinks in the golden west. It may be a beautiful
sight but the goblins will get you if you don't watch out.

NEVER fly until the biggest, meanest goblin of them all, Ole Bad Weather,
falls flat on his face. He will do his best to take you with him,

Remember the NEVERs, lest in the blink of an eye, they become FOREVERS.

KNOW and ABIDE BY YOUR LIMITATIONS AND THOSE OF YOUR EQUIPMENT
=T
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Condition Two:

(a) Plenty of fuel (b) Plenty of daylight
(c) Plenty of good weather

SOLUTION:

Establish an "Error Semi-Circle'.

1, Straighten up anc fly right -- straight, that is. Establishing
a course by hunch or because you "'got a feeling" is for the
birds. Don't wander aimlessly.

2. Use knowledge of last known position, elapsed time, approxi-
mate wind and ground speed, (airspeed is better than nothing),
to establish how far you may have traveled since your last
check point.

3. Use this distance as a radius and draw a semi-circle ahead of
last known position on the chart. For example, you estimate
your ground speed at 120 mph. If you have been flying 20
minutes since your last check point, then the no-wind radius
of your semi-circle is 40 miles projected along the direction
of your estimated track. If you believe your wind is from the
right, then you are most probably in the left quadrant of your
semi-circle. Of course, unless you were sure about the wind,
you could not ignore the right quadrant. The use of a simple
computer can materially reduce the effort required in solving
problems of speed, time, distance, and fuel consumption.

4, If you have been flying a steady compass heading and keeping
a reasonably accurate navigation log, it's not likely you will
have too much difficulty. If you've been operating "fat, dumb,
and happy' too long, your search is going to be more difficult.

5. In either case, loosen up the eyeballs and start some first-class
pilotage. DON'T OVERLOOK THE POSSIBILITY OF BEING
LOST, YET RIGHT ON COURSE OR VERY NEARLY SO. First,
look for something big. Don't concern yourself with the minute
or trivial at this point unless nothing better is available. Often
there will be linear features such as rivers, mountain ranges,
or prominent highways and railroads easy to spot and identify.
By turning either to the right or the left, you CAN'T miss them.
If preferable, you can use them simply as references for orien-
tation purposes. In other words, you can use them as landfalls
or backstops, and thus find them of great value in fixing your
approximate position.

KNOW and ABIDE BY YOUR LIMITATIONS AND THOSE OF YOUR EQUIPMENT

i o
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Once you have utilized such features to the fullest extent pos-
sible, or if there are none available, you can use anything that
might help -- don't pass up a thing. Double check all landmarks.
Compare and analyze -- analyze and compare railroads and
highways, topographical features (man-made and natural). Check
for available air markers with names on 'em. But don't go down
on the deck and stay there. As a general rule, it is both safer
and easier at higher altitudes.

Remember this point. Be sure you have up~-to~date charts, including those adjacent
to the one in use, Everything which appears on the chart will usually be on the
ground, but no standard chart is so detailed that everything you can see on the ground
can also be found on the chart. If you either habitually or occasionally fly without
suitable pilotage charts, you deserve to incur the full wrath of every goblin that ever
hounded airmen. Every VFR flight is involved with pilotage!

One final word -- an ounce of preflight planning is worth far more than a pound of
in-flight desperation. Sound, adequate preflight work will always pay off, It can
prevent getting lost in the first place or at least simplify the task of fixing a posi-

tion if you are "temporarily misplaced".

It can mean the difference between an enjoyable, satisfying experience and a palm-
sweating ordeal.

KNOW AND ABIDE BY YOUR LIMITATIONS AND THOSE OF YOUR EQUIPMENT

FAA Acromautical Center

Flight Suandards Technical Division,
Cperatious Branch,

P. G. Box 25082

Oklahoma Ly, Thlanoma 73122

Permission is hereby graated o repro-
duce this material,
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DEPAR’.{'BIENT OF TRANSPORTA.TION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 19
EMERGENCY OR LOST PROCEDURES (RADIO)

Let's face it, intrepid airman, ycu may some day find yourself behind an airborne
"eight-ball". Now, verily, this is unfortunate, but for the informed, assistance may be
at hand. Though many may suffer from rude exposure to the rigors of navigation up
"Trouble Creek', few need labor without a paddle. The "paddles", or aids, available
are many and varied, especially for those with radio capability and knowledge of all
the facilities available, to summon the willing, able help that is ready. Before we
examine the "aids'" available to the pilot in any emergency phase, let's define the
latter term. Emergency phase simply means a situation involving distress, the need
to resolve uncertainty, or to alert those able to help with a pressing problem.

RADIO AIDS FOR PILOTS IN TROUBLE

FAA Controllers and Flight Service Specialists
Air/Ground Communication Channels
VORs and VORTACs

Flight Service Stations

Towers

Approach Control Facilities

Military VHF/DF Stations

FAA VHF/DF Stations

FCC HF/DF Stations

Airport Surveillance Radars

Long Range Racdlars

Precision Approach Radars

Air Route Traffic Control Centers

NOTE: These radio aids should first be used to keep you out
of trouble. The individuals at these aids are ready

and willing to help!!

* Exam-0-Grams are non-directive in nature 3
issued solely as an information servige
interested in Airman Written Examinations.
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THE MANY AIDS AVAILABLE TO YOU AS A PILOT

L THE "U" AID. This is Old Faithful. If you panic or have not mastered this one,
you are likely to find the other aids both difficult to apply and limited in utility.
With this, you develop good habits of planning and performance. It is the only
thing reliable if you find yourself in some of the situations outlined in this and
the previous Exam~O-Gram, Only through the use of this aid will you become
acquainted with those that follow,

IL THE RADIO COMMUNICATION AID, This will vary from the most sophisticated
and expensive equipment to that which is barely adequate. Therefore, its utility
will also vary. Regardless of this, a pilot should know the

A. MEANS OF DECLARING AN EMERGENCY.

1. Transmission of a Racdio-Telephone Message.

B. THREE ELECTRONIC MEANS OF OBTAINING ASSISTANCE.

1. Receipt of Radio-Telephone Message.
2. Direction Finding (D/F) Bearings.
3. Radar Detection ei=Feiansulan-Rattorns

Radio Communication will generally prove to be the most useful aid. You may
contact many FAA, military, or FCC Stations or facilities on the emergency
frequency (121.5 MHz), or other assigned frequencies within the freguency
and range capability of your equipment. When you do, utilize

The Four '"C" Procedure

CONFESS -- The doctors aren't likely to treat your troubles if
U won't admit you've got 'em! DON'T WAIT TOO LONG!

COMMUNICATE -~ if in doubt, shout"! But be prepared to do
more than simply "holler' for help. You may need to give any
or all of the following: identification, type of aircraft, estimated
position, heading, estimated speed altitude, fuel, nature of
problem, and assistance desired. Clearly understand that the
facility with which you have established contact may not be able
to supply the type of assistance you need or seek, but if you
communicate pertinent information, facility personnel should

be able to alert those who can. Personnel at FSS stations are
trained to do so, and by voice directions alone, can get you back
on course or to an airport, Often they can tell you how to use
your equipment in order to get the assistance you need.

VFR — No. 19
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Even if a forced landing is imminent, try to communicate with somebody. The
reasons for doing so should be obvious. If you cannot establish contact with
a specific facility, you may communicate IN THE BLIND. Precede your message
(3 times) with the word MAYDAY (distress), and simply transmit on your emer-
gency frequency or available air-to-ground frequencies for reception by any
facility or even other afrcraft.

CLIMB if you can. Altitude improves the chance of establishing radio con-
tact and increases 1ikelihood of Radar and D/F detection.

COMPLY with the advice and instructions received, if you really want help,
The trained specialist is anxious to help. If you cooperate, the ground
station can help you.

II1. THE DIRECTION FINDING (D/F) AID.

Iv.

VFR - No. 19 -3 -

Types include both HF and VHF fixes and/or steers, In other words, they locate your pasi-
tion and give magnetic direction to fly to reach a desired destination.

Use is Timited by: Radio equipmant, your position in relation to facilities able to provide
help, and the extent you are able to follow the four C's,

D/F stations and network include not only FAA, but FCC and military facilities. Those ci-
vilian airports capable of providing such aids are 1isted in the Airport/Facility Directory
of the Airman's Information Manual, but when necessary, you may make the request of any
station or tower you are capable of contacting. If possible, they will relay the request to
the appropriate facility or station in the D/F net system. Check the Airman's Information
Manual for information on stations, frequencies, and procedures.

THE RADAR AID.

Types of radar are classified as to function, e.g., Air Route Surveillance Radar, Airport
Surveillance Radar, Precision Approach Radar, and Radar Beacons. There are FAA-operated
units plus many military installations.

Recommended emergency procedures are covered in Part 1 (ATC Services Available to Pilots) of
the Airman's Information Manual. The following information was excerpted from thjs publi-
cation:

EMERGENCY OPERATION

a. When an emergency occurs, the pilot of an aircraft equipped with a coded radar beacon
transponder, who desires to alert a ground radar facility to an emergency condition and
who cannot establish communications without delay with an air traffic control facility may
adjust the transponder to reply on Mode A/3, Code 7700.

b. Pilots should understand that they may not be within a radar coverage area and that,
even if they are, certain radar facilities are not yet equipped to automatically recognize
Code 7700 as an emergency signal. Therefore, they should establish radio communications
with an air traffic control facility as soon as possible,

RADIO FAILURE
a. Should the pilot of an aircraft equipped with a coded radar beacon transponder experi-
ence a loss of two-way radio capadility the pilot should:
(1) Adjust his transponder to reply on Mode A/3, Code 7700 for a period of 1 minute,
(2) then change to Code 7600 and remain on 7600 for a period of 15 minutes or the
remainder of the flight, whicheve~ occurs first.
(3) Repeat steps 1 and 2, as practicable.

b. Pilots should understand that they may not be in an area of radar coverage. Also many
radar facilities are not presently equipped to automatically display Code 7600 and will

interrogate 7600 only when the aircraft is under direct radar control at the time of radio
failure. However, replying on Code 7700 first increases the probability of early detection

of a radio failure condition.

8{77 Federal Aviation Administration

Flight Standards National Field Dffice. Examinations Branch
F.0. Box 25082
OxTahama City, Okianoma 73125
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VFR PILOT EXAM-O-GRAM® NO. 20

CEILING & VISIBILITY
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An analysis of common mistakes on written examinations indicates that many applicants
are improperly interpreting the ceilings and visibilities reported on hourly weather

reports (sequence reports).

How about you? Do you really know what a ceiling is - what visibility is - and how both
are reported? ?

A, CEILING:

1. Is defined as the "lowest layer of clouds or obscuring phenomena aloft that is

d.

reported as 'broken' (, 6 to . 9 coverage), or 'overcast' (more than .9 coverage)
and not classified as 'thin'; or the height ascribed to surface-based obscuring
phenomena not classified as 'partial’,'" This simply means that -

The Towest c?ouq coyerage reported as broken or overcast constitutes a ceiling
except when a minus sign precedes the cloud layer contraction (-BKN, -0VC).
When this occurs, that particular layer does not constitute a ceiling.

If the sky is reported as completely obscured (X) by a phenomena extending to
the surface (e.g., fog, dust, heavy precipitation), the ceiling is the vertical
visibility into the obscuration.

If.the sky is partially obscured (-X) it does not constitute a ceiling and no
height will be given for this partial obscuration.
Example: ORC -X 18 SCT M35 0VC, etc.

Scattered clouds (SCT) do not constitute a cejling.

2. For practical purposes, ceiling is the Towest height above the surface at which
the total cloudiness between that level and the surface (as seen by a ground
observer) covers more than half the sky.

NOTE: The contractions CLR, SCT, BKN, and OVC have replaced the symbols 7. <. . and =,

* Exam-0-Grams are non-directive in nature and are RBV 6/ ?5
issued solely as an information service to individuals 3
interested in Airman Written Examinatiuns,




3.

Ceiling may be classified in several ways. This classification is shown by a
letter which precedes the ceiling height. Some of the more important of these
letters are:

M = measured E = estimated W = indefinite

If one of these letter symbols does not precede the cloud contraction or if thin

broken or overcast clouds, or a partial obscuration exists, there is no ceiling.

Example: €81 -¥ 1¢ SCT 14 -BKN 14¢ -OVC 5H, etc. means that no official
ceiling exists at Columbia, Missouri.

B, CLOULS:

1,

In sequence reports the heights of cloud-base levels are given in feet above the
ground, not above sea level. Note that the clouds are at approximately 1000 feet
at station "A'" and 6000 feet at station "B'" in the illustration on the first page.

The figure for the height of the cloud base above the surface precedes each sky
coverage contraction.

The last two digits of the cloud height are omitted; i.e., 1 means 100 feet, 14
means 1400 feet, and 140 means 14, 000 feet.

Clouds are reported in ascending order of height whether or not they constitute
a ceiling.

Surface-based total obscurations (phenomena other than clouds such as fog,

precipitation, dust, smoke, or haze) are not reported as clouds since this would

be misleading but they are reported with a height value.

Example: BUF W15 X 3/4S-F, etc., means that at Buffalo there is a vertical
visibility of 1500 fee: into a total obscuration. A definite cloud
base cannot be seen from the ground.

C. VISIBILITY:

18

Visibility is the greatest distance on the earth's surface at which prominent
objects can be seen and identified. This distance is not always the same in all
directions. Therefore, the value for prevailing visibility (which is a ground
visibility only) is based on surface observations and is stated in the hourly
sequence reports, Prevailing visibility is always reported in statute miles and
is the greatest surface visibility attained or surpassed throughout at least one-
half of the horizon circle, but not necessarily continuous or for all of the horizon

circle,

VFR-No. 20
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Types of Visibility in Aviation

All pilots should clearly understand that sequence report visibility may be
much greater than either air to air, or slant range visibility, particularly
when low ceilings and/or obscurations prevail.

Fractional values for visibility such as 1j, 1Z, 22. etc., appear as 1 1/4,
11/2, 2 1/2, on the hourly sequence report because the teletype machines do

not have fractions.

Example: TLE M12 BKN 28 OVC 2 1/2R-F @71/39/37/9480/974

It is not always possible to look at the visibility as reported in the main
body of the teletype report and obtain complete information concerning surface
visibility at the station because:

a. If, in some direction from the station, there is a significant variation
from the prevailing visibility, this variation will be found only in the
remarks section.

Example: PIT E£13 OvC Ls-x #31/32/3@/8@@3/962/VSBY N 1 means that
the reported visibility is reduced to T/mi1e to the north.

Weather occurring at the time of observation is also reported through use of
letter symbols. These symbols follow the visibility as reported in statute
miles, Some of the more common of these symbols are:

R=Rain; S=Snow; T=Thunderstorm; RW=Rain showers; A=Hail: IP=Ice pellets

Except for thunderstorms, hail, and ice crystals, the intensity of weather is
shown by:

A plus sign (+) following the symbol to indicate "heavy''.

A minus sign (-) following the symbol to indicate "light'.

A double minus sign (--) following the symbol to indicate "very light'",
The absence of any sign indicates the intensity is '"'moderate’.

o0 oW

Example: STL 5 SCT E1@ OVC 2R--3S-Ketc., which indicates that St. Louis
has very light rain, light snow, and smoke. Note that these signs
apply only to the weather and not to the obstructions to vision.

VIR — No, 20
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QUESTIONS AND ANSHWERS

LAX -4 -SCT 14 -BKN 250 -0VC UHK 196/66/63/ 9888/ 311/VSBY N 2

Based on the above report --

1. IS THERE A PARTIAL OBSCURATION AT 400 FEET OR SCATTERED CLOUDS AT 400 FEET?
Ans. No. Height values are not assigned to partial obscurations, and the
figures for cloud heights above the ground precede the sky coverage contrac-
t}ondfor those clouds; therefore, the figure 4 must refer to the scattered
clouds.

2. WHAT IS THE CEILING? Ans. There is no official ceiling. No letter precedes
the cloud contractions and all cloud coverage is reported as thin (-).

3. WHAT IS THE VISIBILITY? Ans. Prevailing surface v1s1b111ty is 4 statute
miles with haze and smoke, but to the north visibility is only 2 statute

miles.

4. SHOULD A PILOT EXPECT HIS SLANT RANGE AIR TO GROUND VISIBILITY TO BE 4 MILES
AT LOS ANGELES? Ans. No. Under the circumstances of obscuration, partial

haze and smoke, it is probably less.

DEN 1¢ SCT M3@ BKN 8¢ OvC 2VFK @31/75/65/1185/962/VSBY 1V3

Based on the above report --

1. WHAT IS THE CEILING? Ans. Measured 3000 feet above the surface.

2. AT 7500 FEET MEAN SEA LEVEL OVER DENVER, COLORADO, WOULD THE PILOT BE ABOVE OR
BELOW THE CLOUDS REPORTED AT 3000 FEET? Ans. Below the clouds. At 7500 feet
MSL he is approximately 2200 feet above the ground at Denver.

3. SHOULD A PILOT INTERPRET THIS REPORT TO MEAN THAT HE WILL FIND .9 OR MORE CLOUD
COVER AT 8000 FEET ABOVE THE SURFACE? Ans. No. While it is possible that
this situation actually exists, it is also true that such may not be the case
at all. If there actually exists, visible from the ground, .5 coverage at
1000 feet, .4 coverage at 3000 feet, and .1 coverage at 8000 feet, it would be
reported as 1@ SCT “3@ BRN 3@ OveC. The combination of clouds at various
levels may make it impossible “or the ground observer to determine the actual
percentage of cloud cover for all except the lowest level,

WHY SHOULD A PILOT BE EXTREMELY CAREFUL IN INTERPRETING CEILING VALUES, PARTICULARLY
IN MOUNTAINOUS AREAS? Ans. If he does not he may "booby trap" himself into expect-
ing an adequate ceiling when it does not exist! He must always relate surface
elevation at the reporting station to terrain elevation along his flight route.

The diagram on Page 1 illustrates what can happen to a 6000-foot ceiling when the
surface elevation changes. He must also be aware that there are wide enroute
variations from the reported ceilings (and visibility) even if there is no signif-
icant change in terrain elevation.

FAA Acranautical Center
Flight Standards Tevhnical Division
Operations Branch

P.O. Box 25082
Oklatinma City, Oklahoma 73125
VFR-NO ’ 20 Exam ~0O-Grams avatlable [ree of charge-
6{76 single c-r.-p\' anly per request. Permission
1# hervby granted to reproduce This

mitterial.
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VFR PILOT EXAM-O-GRAM*® NO. 21

FLYING INTO UNFAVORABLE WEATHER

How many times have you overheard or perhaps made similar statements yourself - "Let's go,
we don't need weather, we'll make it okay.' All too often a departing pilot merely glances at or
completely ignores weather reports and forecasts because of a biased opinion that "weathermen
never hit it right anyway'. True, ceiling and visibility reports are sometimes estimated and a
forecast is for conditions likely to occur; but if you don't utilize this information, your flight
may be full of unhappy surprises. Accident investigation statistics continue to reveal "flight into
unfavorable weather" as the chief cause of VFR fatal accidents. Results of FAA written exami-
nations confirm that many pilots lack an adequate understanding of weather information.

WHY DO PILOTS FLY INTO UNFAVORABLE WEATHER?

1. GO-ITUS -- "I gotta get there . . ."; "I don't have time to wait." This is a
condition that usually converts HOT PILOTS into COLD BODIES, and is a most
difficult '"disease' to cure, This attitude can be controlled only through sound
reasoning and judgment by the individual.

2. MISINTERPRETATION OF FORECASTS AND REPORTS -- "It looks like VFR
. .'"";s "aw, it's good enough, " Applicant performance on FAA written exami-
natzons indicate that the problem lies not in reading the data, but in knowing
just what it means in terms of expected weather conditions.

3. FAILURE TO KEEP ABREAST OF WEATHER CHANGES -- Weather conditions
do change, and the best way to keep informed en route is to listen to in-flight
advisories and scheduled broadcasts,

4. IGNORING IN-FLIGHT WEATHER SIGNS -- "It's just a little shower . . .";
"just a few puffs of clouds. ' Rarely does weather suddenly go bad with no warmng
Signs of deteriorating weather should be learned and observed by the VFR pilot.

ARE YOU "WEATHER WISE" OR OTHERWISE?

DOES A STATION REPORT OF VFR CEILING MEAN EN ROUTE VFR? NO, the ceiling reported
is the height above the reporting point only, It must also be related to the surrounding and en
route terrain to determine if adequate VFR separation can be maintained between stations. (See
Exam-0-Gram 20,) Additionally, unreported conditions between stations may be lower than
those reported at the stations.

IS REPORTED VISIBILITY THE SAMIE AS VISIBILITY ALOFT? NO, the reported visibility is
the visibility at the surface only. Conditions aloft may restrict flight visibility more or less than
that reported. (See Exam-0-Gram 20,) Cockpit visibility in precipitation is further reduced by
rain, drizzle, or snow spreading over the windshield. Forward visibility in a light snowfall may
be zero due to the relative horizontal movement of the snow. Sunlight reflecting off haze or dust
aloft reduces the visibility considerably.

WHAT CAN BE LEARNED FROM TEMPERATURE REPORTS? High temperatures reduce takeoff
and landing performance. Low temperatures reflect the approximate freezing level and the areas
of possible icing in precipitation. Sudden temperature changes reveal the relative position of a
front and its associated weather.

WHAT IS THE SIGNIFICANCE OF DEW POINT? Specifically. a dew point value relatively close
(2° - 5°) to the air temperature is indicative of the probability of fog, low clouds, or precipitation.

* Exam-0-Grams are non-directive in nature and are
issued solely as an information serviee to individuals
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WHY SHOULD THE REPORTED WIND DATA BE NOTED? The velocity and direction of the sur
face wind should be related to the runway at the point of intended landing to determine the degree
of cross wind, Wind data also reflects the degree of turbulence to expect. A sudden shift in
direction often reveals the position of frontal weather relative to a station.

OF WHAT VALUE IS THE ALTIMETER SETTING? Correct cruising altitudes and adequate ver-
tical clearance are dependent on the application of altimeter settings. A rapid and continual drop
in pressure (altimeter setting) forewarns of approaching inclement weather,

WHAT IS A PIREP AND WHERE IS IT FOUND? A PIREP is 2 report of weather conditions at
flight altitude, particularly between stations, seen by the pilot instead of the ground observer.
Reports are often broadcast, and a pilot report summary is disseminated hourly to stations by
teletype. Cloud base and top reports are found in the Remarks section of sequence reports.

ARE YOU GETTING THE REAL PICTURE FROM FORECASTS AND REPORTS? Only when the
above are considered in analyzing forecasts and reports will you have the full story.

WHAT ARE SOME OF THE WEATHER SIGNPOSTS AND THEIR WARNINGS?

Blewing Dust -~ turbulence, poor visibility at low levels, particularly into the sun.

Low Layer of Haze -- possible fog or stratus cloud in early morning or late evening;
poor visibility, particularly into the sun,

Light Puffs of Clouds at Low Levels -- probable fog or stratus cloud, particularly in
early morning or late evening.

Ragged Cloud Base -- turbulence, erratic visibility, possible precipitation.

Bulbous Cloud Base -- turbulence, possible precipitation, conducive to TORNADOES,
Roll-Type Clouds -- DANGEROUS turbulence, dust and poor visibility, hazardous
landing conditions, subsequent precipitation,

Line of Heavy Dark Clouds -- SEVERE turbulence, dust and poor visibility, hazardous
landing conditions, precipitation, hail.

Opening in Wall of Dark Clouds (SUCKER HOLE) -- DANGEROUS turbulence, possible
precipitation and poor visibility as the hole is entered.

Gradual Lowering and Thickening of the Ceiling -- inadeguate terrain clearance,
possible widespread precipitation, and fog.

Near Freezing Temperature -- poor visibility in precipitation with ice forming on the
windshield as well as the aircraft structure,

THE 180° TURN IS AVIATION'S BEST SAFETY DEVICE -- IF USED PRIOR TO BEING
ENVELOPED BY ADVERSE WEATHER. DON'T BE A "PUSHER'" IN THE hope THAT
THE WEATHER WILL GET BETTER.

FAA Aeronautical Center

Flight Standards Technical Division,
Cperations Branch,

P. O. Bux 25082

Oklahomia City, Oklalwma 73125

Permisstion 18 hereby granted fo repro-
duce this material,
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FEDERAL AVIATION ADMINISTRATION
VFR PILOT EXAM-O-GRAM® NO. 22

POTENTIAL MID-AIR COLLISIONS

Analyses of answers to Pilot and Ground Instructor Written Tests indicate that many applicants
do not fully understand several areas in Regulations and procedures that were devised as safety
measures for VFR flying. Two of the areas will be covered in this Exam-0-Gram that seem to
give applicants the most difficulty. They concern VFR Altitudes/Flight Levels in controlled
and uncontrolled ajrspace and Airport Advisory Service at uncontrolled airports.

A pilot who does not keep abreast of and comply with the latest Regulations and procedures could
be a source of danger to himself and to others in his vicinity. A Federal Aviation Administra-
tion report indicated that 549 "near mid-air" collisions were reported within the United States
during one calendar year. This compared with 516 reports for the previous year. The Near Mid-
Air Collision Report of 1968 listed 1,128 hazardous incidents. It would be reasonable to assume
that other "near mid-air" collisions occurred that were not reported.

A

Failure to comply with Regulations and Procedures increases the degree of potential mid-air
collision hazards!

Could any pilot with considerable flying experience truthfully say that he has never been
involved in a "near miss" with other aircraft - or - that he is not seriously concerned about
mid-air collisions? It is often so easy to fly for a long period of time with our head in the
cockpit while we study charts or change radio frequencies. Finally, something tells us that
we should start looking around, and then we suddenly realize how foulish we were to expose
ourselves to the potential hazards of a mid-air collision while we were preoccupied.

Most pilots know very well the danger of not properly guarding the airplane from other aircraft
while their attention is divided between things inside and outside the cockpit -- yet is there a
pilot flying today who will not some day break this rule of common sense?

* K X Rev. 8/77




TO AVOID OR REDUCE THE HAZARD OF TOO MUCH "EYES-INSIDE-THE-COCKPIT" FLYING,
WHAT ACTION SHOULD A PILOT TAKE IN VFR CROSS-COUNTRY PREFLIGHT PLANNING?

(a) He should obtain from proper charts all the information pertinent to his route of flight.
Information such as: headings, distances, checkpoints, altitudes, etc., should be placed
in a flight log format, On the reverse side of the FLIGHT PLAN (FAA Form 7233) a
flight Tog is provided for pilots.

(b) All necessary charts should be folded in proper sequence and conveniently located in the
cockpit.

(¢) The current issue of Airman's Information Manual (AIM) should be referred to with particu-
lar attention to NOTAMS and Airport/Facility Directory sections. All radio frequencies
to be used on the flight should be written on the flight log for ready reference during the
flight.

(d) The AIM Airport Directory or Airport/Facility Directory sections should be consulted to
obtain airport data and to review VFR procedures for approaches to busy air terminals.
For example: The Airport/Facility Directory section for Roanoke Municipal Airport under
Radar Services states: "Stage II - Contact Approach Control within 20 NM radius".

(e) The Airman's Information Manual should be reviewed for additional information under such
headings as: Good Operating Practices, Air Navigation Radio Aids, Airport-Air Navigation
Lighting and Marking Aids, Weather, Preflight, Departure, Radar Assistance to VFR Air-
craft, VFR Cruising Altitudes, Arrival, and Emergency Procedures,

(f) A careful study of the Sectional or World Aeronautical Charts should be made to determine
if your route of flight will traverse a Prohibited, Restricted, or Warning Area.

HOW DOES THE TOWER ASSIST IN PREVENTING MID-AIR COLLISIONS AT A CONTROLLED
ATRPORT? Although it is always the direct responsibility of the pilot, when flying in VFR
weather conditions, to avoid collision with other aircraft, the information and clearances issued
by the controller in the tower are intended to aid pilots to the fullest extent in avoiding collisions.
The controller in the tower issues clearances that can be safely followed without collision hazard
if reasonable caution is exercised by the pilot. By advising the tower of your position well in
advance of entering the control zone (normally a minimum of 15 miles out), you will be able to
receive information on other aircraft which might be in your vicinity as well as being assured

of a safe and orderly entry into the traffic pattern under the direction of the control tower,

Note to Student Pilots: To receive additional assistance while operating in areas of
concentrated air traffic, a student pilct should identify himself as a student pilot during
his initial call to an FAA radio facility (Control Tower, FSS, Approach Control, etec.).
For example: "Dayton Tower, this is Fleetwing 1234, Student Pilot, over."

At some busy airports (examples are: Memphis, E1 Paso, and Seattle) an expansion of the normal
tower service is made possible through the use of radar. Here the tower will probably request that
you Tisten on the approach control frequency which they give you. You will then receive essentially
the same information and direction as though the tower had you in yisual contact, but at a much
greater range. The number of such airports with this service is increasing rapidly and is another
step toward reducing the possibility of mid-air collisions.

WHY SHOULD A PILOT CHECK THE GRAPHIC NOTICES AND SUPPLEMENTAL DATA SECTION OF THE AIRMAN'S
INFORMATION MANUAL? Before departing on an extensive cross-country flight in unfamiliar country,
the pilot should check the Special Operations, such as notices for "Terminal Radar Service Areas”
and "Terminal Area Notices." For example: Special Air Traffic Rules apply to VFR flights in the
Valparaiso, Florida, Terminal Area Graphic Notice because of the high speed special activities
conducted in the vicinity of Eglin AFB.

VFR - No. 22 -2 -
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The other airplane is
in this pilot's blindspot.

My, Ve 3
(]

The collision that is about to happen as illustrated above can happen at any airport. A
number of such accidents have already occurred - LOOK AROUND - DO NOT LET IT
HAPPEN TO YOU.

IS TRAFFIC INFORMATION AVAILABLE AT CERTAIN NONCONTROLLED AIRPORTS?
Yes, at certain noncontrolled airports (no control tower) where FAA Flight Service Stations
are operating, there is available to you Airport Advisory Service. Use of this radio service
will aid you in avoiding mid-air collisions.

WHAT SERVICE DOES THE AIRPORT ADVISORY SERVICE PROVIDE? The Flight Service
Station (FSS) at uncontrolled airports provides airport advisory service to aircraft operat-
ing to or from the airport on which the station is located. The airport advisory service
provides the following information to aircraft which are in communication with the station:
Wind Direction and Velocity; Favored Runway; Altimeter Setting; Pertinent Known Traffic;
Pertinent Known Field Conditions; Airport Taxi Routes and Traffic Patterns, etc.

NOTICE! There may be other aircraft in the vicinity of the airport not in communication
with and thus not known by the FSS.

HOW DOES THE PILOT KNOW WHERE TO FIND AIRPORT ADVISORY SERVICE LOCATIONS?
The locations are appropriately depicted on the Sectional Charts in this manner: g .

122,35 Lo
12218 121§

FSs
PALACIOS
15i0l}50 “\J

* k k * Xk

WHAT IS A SAFE WAY TO CLIMB OR DESCEND ON VICTOR AIRWAYS? The AIM Good
Operating Practices section states: ""During climb or descent, pilots are encouraged to
fly to the right side of the center line of the radial forming the airway in order to avoid
IFR and VFR cruising traffic operating along the center line of the airway."

VFR — No. 22
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Over The VOR Station!

One of the FAA Near Mid-Air Collision
Reports indicates that 81% of the
incidents occurred in clear skies and
unrestricted visibility conditions.

Of the 549 incidents reported 255 (46%)
occurred over a VOR facility, and the
aircraft were utilizing VOR as the
navigational aid in 89% of the en-
route incidents. BE ALERT AT ALL TIMES:
Unlimited visibility appears to encour=-
age a sense of security which is not at
all justified.

Possible Widely Scattered Aluminum

lejole;

DOES ADHERING TO THE VFR ALTITUDE/FLIGHT LEVEL RULE APPROPRIATE FOR THE DIRECTION OF FLIGHT
PLAY AN IMPORTANT ROLE IN THE ADVOIDANCE OF MID-AIR COLLISIONS? VYes, the rule is specifically
designed to provide altitude separation, and applies to local as well as cross-country flights.

Many Airman Written Test applicants are incorrectly answering &
guestions pertaining to the VFR Altitudes/Fl1ight Levels rule
for VFR cruising altitudes. When an aircraft is operated in
VFR Tevel cruising flight at more than 3,000 feet above the
surface up to Flight Level 290 inclusive, the cruising alti-
tudes (shown in the illustration to the right) shall be
observed in accordance with the *magnetic course being flown.
(Note: See Airman's Information Manual for more complete
coverage of this subject.)

o L

UNDER VFR-More than
3,000' ABOVE THE SURFACE

DO THE VFR CRUISING ALTITUDES APPLY BELOW 3000 FEET?
No, only when you are flying at more than 3, 000 feet above the surface,

Assume that in the diagram below your flight traverses terrain with the approximate elevations
as depicted. You desire to select a constant cruising altitude which will conform to VFR
cruising altitude requirements and also have sufficient altitude above mountain peaks to avoid
downdrafts or extreme turbulence. Altitudes above the surface in mountainous areas should be
based on the lowest general terrain (excluding deep crevices or canyons).

5500' general terrain elev.

Cruising _ . .  ewus Soutliwesterly For example: + 3000 above terrain
Altitude Magnetic Course B5007 effective altitude
B 10, 500" correct (even +500") at points A, B, C.

\6500' 10, 000" incorrect at points A, B, C,

9, 500" incorrect at points A, B, C.

9, 000" correct at point B-incorrect at points A, C.
e W - A_. | 8,500 correct (even +500') at points 4, B, C.

vos T #5000 - 5500 8,000" correct at A, B, C.} less than 3000' above
7,500' correct at A, B, C.} surface but inadequate

7,000 correct at A, B,C.} safety above peaks.

*NOTE - Magnetic course is true course corrected

for variation. Do not confuse with: true course, 1
compass course, magnetic heading, true heading or

compass heading. TN = s
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U.S. DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 23

INTERPRETING SECTIONAL AERONAUTICAL CHARTS (SERIES 1)

This Exam-0-Gram concerns only the symbols associated with:

(1) airports that are not served by

a Control Tower or Flight Service Station, (2) obstruction and terrain elevation, and (3) appro-
priate checkpoints for VFR navigation.

The 1977 editions of Sectional Aeronautical Charts present a revised format which includes numer-
Note the chart Tegend excerpt below.

ous changes in the use of symbols.

LEGEND

i wng Control Towess (Asrport Troffic Areos) are shown in hlve, oll others in magente
| To the maximum extent pasuble Idw charts reflect the most currant infarmation ovailoble of time of printing,)

Airgarts hoving

AIRPORTS

Ciwll — Public wie, processed fhrough FAA

d; : Military - Withour chorting restrictions

[identified by :\bhreu ations AFB, MAS, AAF, etc.)
For complete oirper! infermation consult DOD=FLIF}
Private "{Pvt] = Nan-public use, having
emergenty uie of londmark value
Heliport - Selegted

Unwerified - Emargency uie only

Abandoned ~ Paved. kaoving londmork volue

@ Seoplone Baow [3PB:

Airporhy with paved runwoys of leadt "CO'" teet lo
by potters All ruc..;- "‘L‘e Fin wnn imeluding i
are shown for ent

OROG
@

Thstd

AIQPORTS WITH SERVICES

Fuel: ovanloble and feld tended rarmal warking tmes

'é' sﬁ Hordaarlocsd

aperdliam Surat to

rate/osphall

Sumnze

Ratating hight m

AIRPORTS WITH EMERGENCY OR NO SERVICES

©®

AIRPORT DATA

BEARCE
43-26
[

FS§ ~=— lIndicates FSS on fald

NnMEt CT-118.3+

L
—

—

124.9
03 L 92 123.0 = UNICOM
VFR Advsy 125.3
Airport of entry

f i
\PLJ\RK%\'I' L-IF
4581 301328,

FSS — Flight Servica Station

€T - 118.3 - Cantrol Tawer (CTj=-primary freausncy

& - Starindicates operation part time See tower frequancies
tabulation: for hours of operation

A

]

ATIS 1 24.9 - Automatic Termingl Infermation Service

UNICCM - Licensed zeronautical odvisory statian

VFR Advsy - VFR Advitory Servics shown where ATIS not availoble
and frequescy s othet than primary CT frequenty

03 — Slavation in feet

ng in operation Sunset ta Sunrive

g ovailoble Sunset io Suarie O‘!'y on reguest
I o rsd io call, letter, phone. telegrs

L} =i ;nflrg incparat IDn pmr a‘ the night dﬂd on regquett,

*E—1ig

S = Motmally iheltered toke-cff crea (SPB)
Whan loeility or infermation iy lacking, the respective choracter

v replaced by a dmb
All fimus are focal
NFCT - Nen Federal Conteal Tower
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is:” ol [ , '
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i 2.5"‘7 l;hD
3 2
3 - ol .J o

Refer to the airport symbols and the Tegend excerpts above to check your knowledge and under-
It is suggested that you answer each of the following questions
to the best of your ability, then turn to page 2 to verify your answers.

standing of these chart symbols.

1.
2.

Which airports have

Which airports have
only or no services

3. Which airports have

at all?

4. Which airports have
ways?

5. Which airports have

at Teast 1,500 feet long?

elevation?

area available?

services for aircraft?
emergency facilities

hard surfaced runways?
no hard surfacad run-

hard surfaced runways
6. Which airport is located at the highest

What is the elevation of this airport?
8. Which airport has the shortest Tanding

T4
12:
13.

14,

Which airports have a rotating T1ight?
Which airports have Tighting facilities?

Which airport has 1ighting facilities avail-
able only upon prior request?

What is the Tength of the Tongest hard sur-

faced runway at the Newport Airport and

which one is it?

15.
at night?

16.

Y7

Which airports would be the easiest to find

Which airports have hard surfaced runways
but have no facilities, or at best, have
only emergency facilities?

Which airport is restricted from public use?

How is an abandoned airport symbolized?

9. What is the Tength of this landing area?
. Which airports have UNICOM available?

Rev. 8/77



Q. Answer Explanation
1. Heber Springs, Manila, Newport Airport symbols with the projections indi- Qég
cate airports with services. ’
2. Bearce, Bredlow, Clarksville, Those airport symbols without the
Flying W Ranch, Howard County projections indicate air- RIS O T, Dl R
ports with emergency or
no services. ‘ OH5000OR Y
3. Bearce, Clarksville, Heber Hard surfaced runways are outlined in |
Springs, Howard County, the airport symbol. BEARCE
Newport, Manila .
4, Bredlow, Flying W Ranch The absence of runway outlines indicates v Wi
no hard surfaced runways. E'fsﬂ
5. Bearce, Clarksville, Heber ATl hard surfaced runways 1,500 feet or it s S
Springs, Howard County, longer are outlined within the airport __|\ L
Newport symbol, 4
6. Bearce The series of numbers on the left of the R U
airport information block gives the i
7. 643 feet elevation of the airport in feet. .
8. Bredlow The series of numbers on the right side
in the information block gives the length
9. 2,200 feet of the longest runway in hundreds of feet.
10. Clarksville, Heber Springs, UNICOM availability is indicated at the 7
Howard County, Manila, Newport far right end of the airport information s
block. | 237 L0 fodla
11. Clarksville, Heber Springs, A star at the top of the airport symbol . }
Howard County, Manila, Newport indicates a rotating Tight. ’f,; 3;
[ i L »
12. Bredlow, Clarksville, Heber A Tetter L in the airport information Tine ‘ A
Springs, Manila, Newport, following the elevation indicates airport =
Howard County Tanding area Tights available.
13. Bredlow An asterisk preceding the letter L indi-
cates airport 1ighting only on prior
request. Enclosing the Tetter L in
parentheses indicates Tights available
part of the night and on request.
14, 5,000 feet For those airports that have hard surfaced
runways, the length given in the airport
information 1ine is that of the longest
hard surfaced runway. However there is no
symbol to indicate which one runway is the
Tongest unless this can be determined by
the relative Tengths of the runway out-
Tines.
15. Clarksville, Heber Springs, The rotating 1ight would point them out.
Manila, Howard County, Newport T2 Madita
16. Bearce, Flying W Ranch, Howard See answers and explanations to Q1 and Q3.
County
17. Flying W Ranch A letter R in the center of the airport

symbol indicates the airport is restricted.
Pvt in the airport information block indi-
cates a private airport. An X indicates
an abandoned airport.

VFR — Nu. 23
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Another area of difficulty in reading and interpreting sectional charts is determining obstruction
and terrain elevation. It must be understood that the elevation of obstructions is referenced to both
ground and sea level, while terrain and contour elevations are referenced to sea level. With ref-

erence to the two chart segments, how many of the following questions can you Y
answer ? Answers and explanations are given below. —E‘-Rod;ss\a eas i, P4
| n ra
1. What is the height, above sea level, of the group obstruction which is & 49j- Soss X
classed as higher than 1, 000 feet above the ground (Fig. 1)? (1p 521/ = .
Vivian - el
2. What is the height, above ground level, of the single obstruction which is ,;.,: i " 50
classed as an obstruction below 1, 000 feet above ground level (Fig. 1)? . b
i —i
3. What is the meaning of the Targe numbers 29  in Figure 2? W25 | e
B runfggn_'szém) :
4. At what elevation intervals are coatour lines shown on sectional charts? l - o=-|c-:-,
I I I fnsa !
5. What is the highest value in feet printed on a contour line (Fig. 2)? ! ;
6. What is the significance of the contour lines being close together ?

Far apart?

7. What is the highest critical terrain elevation (Fig, 2)?

ANSWERS AND EXPLANATIONS TO QUESTIONS 1 THROUGH 7.

1. The tower shaped symbol * indicates the top of the obstruction is
1, 000 feet or higher Above Ground Level. A double symbol i{
indicates a group obstruction. The height (top) above sea level of
this obstruction in Fig 1 is 2,049 feet as shown in bold print and
without parenthesis.

2. The inverted "V' shaped symbol A denotes a single obstruction with
the top less than 1, 000 feet above ground level. The top of this obstruction is 306 feet AGL
shown by the number in parenthesis below the bold faced number 686 representing the height
MSL. A double symbol M indicates a group obstruction.

3. The Targe numbers 29 are called Maximum Elevation Figures (MEF). The Maximum Elevation
Figures_shown in quadrangles bounded by ticked Tines of latitude and Tongitude are repre-
sen?ed in THOUSANDS and HUNDREDS of feet above mean sea level. The MEF is based on infor-
mation available concerning the hichest known feature in each quadrangle, including terrain
and obstructions (trees, towers, artennas, ete.).

Example: 2,900 feet —=—-—mmmmmmmmmmmcceaaaas 2 9

¥ NOTE: This is an important change in the meaning of the large numbers on
sectional charts issued after June 1977.

4, There are two intervals used; the basic contour interval which is 500 feet, and the interme-
diate contour interval which is 250 feet. Contour lines may extend for some distance before
the elevation is indicated. Sometimes no elevation indication is found on the contour Tines,
but generally the elevation can be determined by comparing nearby contours.

5. The highest value printed is 2,000 feet. This is not the highest terrain in the area or on
the chart. The highest terrain is determined by applying the appropriate interval to a
labeled Tine. The colored coding for the particular chart which is found on the front of the
chart must also be used to determine terrain elevation.

6. The closer the contour Tines are together the steeper the slope of the terrain; the farther
apart they are the more gradual the slope of the terrain,

7. The highest critical terrain elevation is 2,230 feet MSL. The specific point js indjcated
by a small black dot located near the number denoting the elevation,

VFR-NO. 23 3
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When flying the course shown above, which checkpoints indicated by arrows would be most appro-
priate for VFR navigation? (Assuming a visibility greater than 10 miles. )

I II I
Batesville Batesville Courtland
Enid Reservoir Courtland Enid Reservoir
Water Valley (Town) Taylor Oxford Airport

Oxford (TCIWII) Yocona River Tula

Group I represents the best checkpoints since it includes only the prominent landmarks. i.e..
larger towns and bodies of water. Although the larger towns are not exactly on course, they are
close enough to be easily identified. Small towns and villages usually are poor checkpoints even
though they lie right on course because they are difficult to identify. Small towns may be impor-
tant as checkpoints in sparsely populated areas, but care must be exercised or their use may be
misleading. Bodies of water reflect light and usually can be seen even with reduced visibility.
Rivers are also excellent checkpoints, especially if they have prominent loops or bends, or are
used in combination with other checkpoints. In fact. using a combination of checkpoints is always
an effective and desirable practice in pilotage. Also, it

i FAA Aeronautjcal Center
should be no_ted that the highway to the left (north) of R b, Osies B
course provides an excellent reference for VFR P.O. Bax 25062
: ; atoma City, Okl 73125
naVJgatlon. Oklahoma City, Oklahoma 73125
Exam-0-Grams available free of charge--single copy only per
VFR No 23 sha request. Permission is hereby granted to reproduce this material,




Department of Transportation
FEDERAL AVIATION ADMINISTRATION
VFR PILLOT EXAM-O-GRAM® NO. 26

COMMOCN MISCONCEPTIONS (Series 2)

Each question in FAA Airman Written Examinations offers the examinee a group of four
answers from which to select the answer he believes to be correct. Applicanis' comments
and analyses of the answer sheets indicate that particular incorrect answers are frequently
being chosen because of a misconception regarding certain items of required aeronautical
knowledge. This Exam-O-Gram, as well as Exam-O-Gram No, 17, attempts to correct a
few of these preconceived ideas,

WHAT INDICATED AIRSPEED SHOULD BE USED FOR LANDING APPROACHES TO
FIELDS OF HIGHER ELEVATIONS? For all practical purposes, use the SAME indication
as you use at fields of lower elevations.

WILL THE SAME INDICATED APPROACH SPEED BE SAFE AT HIGH ELEVATIONS?
YES, in relatively smooth air, We all know that as altitude increases, the air becomes
less dense, and consequently with decreased drag the airplane travels faster through the
air. However, this faster speed creates no increase in impact pressure on the airspeed
pitot system because of the lesser air density. In other words, we get a higher True
Airspeed with the same Indicated Airspeed. Although the True Airspeed (TAS) at which
an airplane stalls in thinner air is higher, the margin of safety is unaffected since the
airplane is actually flying at a higher True Airspeed. Nevertheless, for the purpose of
maintaining positive control in unstable air, the use of a higher than normal indicated
speed is recommended for approaches during the turbulent or gusty conditions prevalent
in mountainous areas, just as is used at fields of lower elevations in these conditions.

WHAT EFFECT DOES THINNER AIR HAVE ON APPROACH AND LANDING?

Even though using the same indicated airspeed that is appropriate for sea level operations,
the True Airspeed is faster, resulting in a faster groundspeed (with a given wind condition).
This increase in groundspeed naturally makes the landing distance longer and should be
carefully considered when landing at high elevation fields, particularly if the field is short.

WHAT INDICATED AIRSPEED SHOULD BE USED ON TAKEOFF AT HIGH ELEVATIONS?
Just as in landing, the groundspeed as well as the takeoff distance, will be greater at

high elevation fields. However, don't let this mislead you into P-U-L-L-I-N-G the airplane
off the ground. If you do, the airplane will mush and settle back to the ground in a stalled
condition, Use the SAME indicated airspeed as you use for takeoff at fields with lower
elevations,

* Exam-0 -Grams are non-directive in nature and are
issued sclely as an information service to individuals

DISTRIBUTION: ZC-307 interested in Airman Written Examinations,
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WHAT WOULD YOU THINK IF YOU OVERHEARD THIS AIRPLANE "DISCREPANCY"
REPORT? '"Hey, Chief, - fix this gocfed-up airspeed indicator! I was practicing power-
off stalls with the gear and flaps down, but the airplane didn't stall until the pointer was
10 mph less than the white arc painted on the dial."

IS THE AIRSPEED INDICATOR FAULTY OR IS THE WHITE ARC MISPLACED? Not necessarily either one!
Remember, the colored arcs on the airspeed dial mark the Calibrated Airspeed (CAS) and not
merely the observed Indicated Airspeed (IAS) Timitations.

WHAT IS CALIBRATED AIRSPEED (CAS), is Indicated Airspeed corrected for installation and
instrument error. A wide difference between these speeds may exist, particularly at Tow
airspeeds or under landing conditions. Installation error is caused when static atmosphere
in certain flight attitudes enters the static system with a different pressure than it does
in normal cruise conditions, creating @ variance in pitot-static differential. Check the
airspeed correction data for each airplane. You may find (as in the typical table below)
that an IAS of 60 MPH is actually a CAS of 69 MPH.

AIRSPEED CORRECTION TABLE

FLAPS 0° g
sl A white are
IAS - MPH 60 | 80 | 100 J120 | 140 | 160 180 ] 200
CAS - MPH 69 | 82 | 100 J119 J139 | 160 ) 181 ) 202

*FLAPS 20°

IAS - MPH 40 | 50 60 | 70 | 80 | 90| 100 | 110
CAS - MPH 57 | 62 68 | 75 | 84 | 93] 102 112
*FLAPS 40°
IAS - MPH 40 | 50 60 | 70 | 80 | 90| 100 | 110
CAS - mpH 57 | 62 68 | 75 | 83 | 92| 102] 111

*Maximum flap speed 110 MPHK-CAS

WHAT IS THE RELATIONSHIP BETWEEN AIRSPEED INDICATOR COLORED ARCS AND STALLING SPEEDS? In the
above illustrations, the white arc shows a stalling speed of 57 MPH (CAS), but because of
installation error (reflected in the table), this airplane may not stall with power-off and
gear and flaps down until the pointer is on 40 MPH (IAS). Similarly a variation is noted for
the green arc and stalling speed with gear and flaps UP. Since an airplane in flight is
operated most of the time within the upper speed range, installation error is normally
adjusted so as to be at a minimum in that range. This results in the greatest error at the
lower speed range, but provides a corresponding increase in the margin of safety at the
critical Tower airspeeds,

% %k k ok k k Kk Kk Kk K Kk %k k ok % K Kk K K ok kK ok K K ok % ¥ K %k k k ok k ¥k k k k k ok ok k k ok k k % ¥ %

CAN NORMAL IN-FLIGHT ASSISTANCE BE RECEIVED FROM ALL VOR STATIONS?
NO, many VOR stations can be used only for navigation purposes. These stations
without voice capability have the navigation transmitting frequency underlined on the
newer aeronautical charts. Stations of this type cannot be used for weather information,
position reporting, flight plans. or emergency assistance,

VFR — No. 28
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IN TERMINAL FORECASTS DOES THE LETTER "C'" MEAN CLEAR SKIES? NO, -- when
used in the cloud group of the forecast, it indicates the cloud layer that constitutes the
CEILING.

IS THE WIND ALWAYS SHOWN IN TERMINAL FORECASTS? NO, -- if the wind is fore-
cast to be less than 10 knots, it is omitted.

IS THE VISIBILITY ALWAYS SHOWN IN TERMINAL FORECASTS? NO, -- if the visibility
is forecast to be more than 6 miles, it is omitted.

IS THE HEIGHT OF CLOUD TOPS PREDICTED IN TERMINAL FORECASTS? NO, -- only
the base of the clouds above the surface is predicted. Cloud tops are usually found in Pilot
Reports (PIREPS), and often in Area Forecasts.

ARE TURBULENT CONDITIONS PREDICTED IN TERMINAL FORECASTS? NO, -- however, a prediction of
gusty surface conditions may be included in the wind group of Terminal Forecasts.
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IN TELETYPE FORECASTS AND REPORTS, IS THE WIND INFORMATION RELATIVE
TO TRUE NORTH OR MAGNETIC NORTH? All printed weather information, such as
Area Forecasts, Terminal Forecasts, Aviation Weather Sequence Reports, Winds Aloft
Forecasts, etc., presents the wind direction as measured from TRUE NORTH. To use
this wind direction for the computations of problems in which magnetic values are re-
quired, magnetic variation shoulc be applied. That is, add or subtract variation as
appropriate to the area involved, when magnetic headings are desired.

IN RADIO BROADCASTS, IS THE WIND DIRECTION RELATIVE TO TRUE NORTH OR
MAGNETIC NORTH? Surface wird direction given in traffic instructions by the tower, or in
airport advisories by an FSS, is always given as MAGNETIC direction, so as to be

readily related to the runway number which is also a magnetic direction. In scheduled
weather broadcasts the wind is given in True direction for all reported stations except

that of the station making the broadcast, in which case the wind is reported in Magnetic

direction.
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CAN THE DATE AN ANNUAL INSPECTION IS DUE BE DETERMINED FROM AIRWOR-
THINESS CERTIFICATES? NO, --with regard to the due date of an Annual Inspection,
the Airworthiness Certificate is of no value unless it was issued within the preceding

12 calendar months. This certificate is issued only when the aircraft is certificated

as being airworthy at the time of original manufacture (or after being substantially
altered or repaired), and in most cases is issued only once in the lifetime of the aircraft.

FROM WHICH DOCUMENTS CAN THE DUE DATE OF AN ANNUAL INSPECTION BE DETERMINED? By checking the
entries in the aircraft and engine maintenance records (in most cases aircraft and_engwne
Togbooks) certifying the latest Annual Inspection. If the records s?]ow the preceding
inspection was performed on April 5, 1973, then the next inspection is due at the end of

the 12th month subsequent to that date; that is, by the end of April 30, 1974.
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IS THERE A DIFFERENCE BETWEEN AN AIRPORT TRAFFIC AREA AND A CONTROL
ZONE? YES, definitely; although in some cases they may coincide laterally, in which case
rules applicable to each are in effect.

WHAT IS AN AIRPORT TRAFFIC AREA? An Airport Traffic Area is the airspace surrounding
an airport at which there is an operating control tower. It extends from the surface upward to
3, 000 feet, and although not marked on the chart (except by the presence of control tower CT
frequencies), it includes the area within a 5-mile radius from that airport (see Fig. 1). When
operating within the Airport Traffic Area, a pilot is required, unless otherwise authorized, to
maintain two-way radio communications with the tower. This does not apply when operating
for the purpose of taking off or landing at airports without a control tower that happen to be
within the Airport Traffic Area of another airport. This rule is also not applicable when the
tower is not in operation nor at airports without control towers outside of an Airport Traific
Area. (See Fig, 2.) The airport traffic pattern of an airport is not to be confused with an

Airport Traffic Area.
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WHAT IS A CONTROL ZONE? A Control Zone is an airspace surrounding one or more
airports, within which, rules additional to those governing flight in control areas and "airport
traffic areas,’ apply for the protection of air traffic. Normally, an aircraft shall not be
operated under Visual Flight Rules within a Control Zone beneath a ceiling of less than

1,000 feet or with a visibility of less than 3 miles, To do so requires a special VFR clear-
ance from Air Traffic Control. If the airport lies within a Control Zone as well as an Airport
Traffic Area (see Fig. 3), this clearance is obtained through the control tower. However,

all Control Zones do not have a control tower or lie within an Airport Traffic Area (see Fig.
4). In this case arriving and departing traffic is controlled by ATC either by direct communi-
cation between the control center and the pilot, or through an appropriate radio facility.
Frequently, clearances are conveyec to an aircraft by a nearby Flight Service Station (FSS).
All Control Zones are marked on charts by a circular broken line, normally a 5-mile radius
with extensions as necessary for IFR approaches, extending [rom the surface upward to

the Continental Control Area, and may encompass more than one airport. These special
rules are also applicable to the other airports within the Control Zone boundaries.
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Department of Transportation
FEDERAL AVIATION ADMINISTRATION
VFR PILOT EXAM-O-GRAM® NO. 27

THE EFFECT OF WIND ON AN AIRPLANE

a
‘?;:s'ré

While acquiring aeronautical knowledge, we sometimes neglect, or do not thoroughly

understand some of the fundamental principles involved in flying an airplane.

One of the

basic facts of flight which is involved in the safety of almost every flight, and yet in FAA

Airman Written Examinations seems to be one of the least understood is THE RELATION-
SHIP BETWEEN THE AIRPLANE AND THE AIR SURROUNDING IT.

DOES WIND AFFECT THE AIRPLANE'S AIRSPEED? With the possible exception of wind
shear, severe gusts, sudden lulls, etc., NO. Remember, the airspeed is the speed at

which the airplane is traveling through the air.

Even though the air mass might also be

moving (wind), the relationship of the airplane's movement to the mass of air remains
unchanged. This may be explained by assuming a person is walking forward at 5 mph
inside a railroad train which is traveling 60 mph. Regardless of the train's speed, the

person is walking 5 mph in relation to the train.

If the person turns around and walks

toward the rear of the train, or if the train slows to a stop, he is still walking 5 mph in

relation to the train.

Similarly, the direction and speed of the movement of the air mass

(wind) through which the airplane flies, has no effect on its speed through the air (air-

speed).
(Exam-0O-Gram #17),

It follows then that stalling speed is also unaffected by a steady normal wind
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*Exam-0-Grams are non-directive in nature and are
issued solely as an infor mation service to individuals
interested in Airman Written Examinations.
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DOES WIND AFFECT THE AIRPLANE'S GROUNDSPEED? Definitely yes! Again consider
the case of a person walking inside a railroad train. Since the train is moving 60 mph in
relation to the ground and the person is walking forward 5 mph in relation to the train, he
is actually traveling 65 mph in relation to the ground (groundspeed). Conversely, if he
walks toward the rear of the train at a rate of 9 mph and the train is moving 60 mph, he

is actually traveling at a rate of 55 mph in relation to the ground. Similarly, an airplane
flying at an airspeed of 120 mph with a tailwind of 20 mph is fraveling at a groundspeed of
140 mph (Figure 2). After turning around so the wind is now a headwind of 20 mph, the
airplane would be traveling 100 mph in relation to the ground, or with a 40 mph reduction
in groundspeed (Figure 3). Since groundspeed is not a factor in stalling speed, the airplane
is no closer to a stall flying into the wind than flying with the wind.

IS THE GROUNDSPEED CHANGED BY AN AMOUNT EQUAL TO THE WINDSPEED? Not
always! The groundspeed is increased or decreased by the full amount of the windspeed
only when a direct headwind or direct tailwind exists. As the angle between the nose of the
airplane and the wind direction increases (up to approximately 90° on either side) the
headwind component decreases, resulting in a gradual reduction in the effect of wind on the
airplane's groundspeed (see Figure 4). As the angle increases from approximately a 90°
crosswind to 180°, the tailwind component increases with a corresponding increase in

groundspeed.

0° EXAMPLE: 40 knot wind at 30° angle.

30° angle between wind and nose.
40 knots total wind velocity.

35 knot headwind component.

20 knot crosswind component.
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3] @ . Figure 4
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(Not to be used for
navigational purposes)
90°

Crosswind Component

CAN A ROUND-TRIP FLIGHT WITH WIND CONDITIONS BE MADE IN THE SAME TIME
AS ONE WITH NO WIND? No! It would seem that a headwind one way and a tailwind the
other way would average the same as making the round-trip under no wind conditions, but
it will not. The airplane flies longer in the headwind condition than it does in the tailwind
condition and therefore the total time increases.

20 mph Wind No Wind
True Airspeed (TAS) 100 mph 100 mph
Flight Out 200 Miles 120 mph GS = 1 hr. 40 min, 100 mph GS = 2 hrs.
Flight Back 200 Miles 80 mph GS = 2 hr. 30 min. 100 mph GS = 2 hrs.
Total Time 4 hr., 10 min. 4 hrs.
Average GS 96 mph 100 mph
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DOES AN AIRPLANE IN FLIGHT TRAVEL IN THE DIRECTION IT IS HEADED? Not
always! The airplane moves forward because of engine thrust pulling in the direction it

is headed. However, if the mass of air surrounding the airplane is also moving (wind)

the airplane, in addition to its forward movement, is carried in the same direction and at
the same speed as the air mass. Thus, we have two directional forces acting on the
airplane--the thrust component and the wind component. If the thrust is moving the airplane
forward toward the east and the wind is moving it sideward toward the south, then the
resultant path over the ground will be east-southeasterly. (See Figure 5.) This sideward
movement of the airplane caused by the wind is called "'drift, "
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HOW CAN WE COMPENSATE FOR DRIFT IN ORDER TO MAKE GOOD A DESIRED COURSE
OVER THE GROUND? We must head the airplane into the wind at an angle at which the
direction of the thrust component will compensate for the wind component. This correction
angle or "crab' should be sufficient to make the resultant path over the ground (ground track)
coincide with the desired course over the ground. (See Figure 6.) The necessary heading
can be determined by trial and error, or by wind triangle computations based on true
airspeed, true course, and wind direction and speed.

DOES WIND AFFECT AN AIRPLANE ON THE GROUND THE SAME AS IN THE AIR? In
certain respects, no! In addition to being moved forward through the air by its own power,
an airplane in flight is carried in the same direction and at the same speed as the movement
of the air mass surrounding it. Since it is free to move with the air mass, the airplane in
flight does not "'feel" this movement of the mass of air (except when wind-shear, or sudden
lulls or gusts are encountered). Therefore, after the proper correction for drift is
established, control pressure need not be maintained for directional control. However,
during ground operation, the friction of the airplane's wheels in contact with the ground
resists drifting, creating a pivot point at the main wheels. Since a greater portion of the
airplane's surface is presented to the crosswind aft of the wheels than is presented forward
of the wheels, the airplane tends to ""weathervane" or turn into any crosswind. In this case
corrective control pressures must be applied and maintained for directional control on the
ground. This weathervaning occurs even in tricycle (nose wheel) gear airplanes, unless
the wheels are located well aft in relation to the side surface of the airplane.

Figure 7
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WHAT EFFECT DO CROSSWINDS HAVE ON TAKEOFF AND LANDING? While the airplane is free of the ground,
the wind has the same effect as explained in preceding paragraphs for an airplane in flight.
However, on takeoff and Tandings, an airplane should never be allowed to contact the ground

while drifting or while headed in a direction other than that in which it is moving over the
ground. Unless proper action is taken to prevent this from occurring, severe side stresses will
be imposed on the landing gear, and a sudden swerve or ground loop may occur. When this develops,
we have an almost uncontrollable situation and consequently, a serious accident potential.

CAN TAKEOFFS AND LANDINGS BE SAFELY MADE IN ALL CROSSWIND CONDITIONS? Not always! Takeoffs and
landings in certain crosswind conditions are inadvisable or even dangerous. If the crosswind is
great enough to warrant an extreme drift correction, a hazardous landing condition may result.
Therefore, always consider the takeoff or landing capabilities with respect to the reported
surface wind conditions and the available landing directions. The absence of proper crosswind
techniques, or the disregard for adequate consideration of the airplane's characteristics and
capabilities with respect to crosswind conditions, are reflected by the continual rise in
accidents involving ground control.

WHAT IS THE MAXIMUM SAFE CROSSWIND CONDITION? Before an airplane is type certificated by the
FAA, it must be flight tested to meet certain requirements. Among these 1s the demonstration
of being satisfactorily controllable with no exceptional degree of skill or alertness on the
part of the pilot in 90° crosswinds up to a velocity equal to 0.2 Vgg. This means a windspeed
of two-tenths of the ajrplane's stalling speed with power off and gedr and flaps down. (If the
stalling speed is 60 MPH, then the airplane must be capable of being landed in a 12 MPH 90°
crosswind.) To inform the pilot of the ajrplane's capability, Regulations require that the
demonstrated crosswind velocity be made available, Certain Airplane Owner's Manuals provide a
chart for determining the maximum safe wind velocities for various degrees of crosswind for
that particular airplane.

--------
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Department of Transportation
FEDEERAL AVIATION ADMINISTRATION
VFR PILOT EXAM-O-GRAM*® NO. 28

FACTORS AFFECTING STALL SPEED

A recent report indicates that approximately 80% of all accidents are
pilot caused. The major cause of fatal accidents is listed as "failed to
maintain airspeed (or flying speed) resulting in a stall. " Although many
of these stalls may have occurred under the stress and duress of other
problems such zs disorientation during limited visibility or at night,
improper division of attention, etc., a review of statistical analyses of
written examinations indicates a lack of knowledge and understanding of
the various factors that can cause or contribute to a stall. This Exam-
i O-Gram discusses some of the more important, ever-present factors of
.-" which the pilot must have an understanding so that he will instinctively
avoid or compensate for situations, conditions, and attitudes which may
lead to a stall--even under the stress and duress of additional problems
he may encounter in flight.

: WHAT CAUSES AN AIRPLANE TO STALL? All stalls are caused by

© exceeding the critical angle of attack. Knowing this particular fact does

not necessarily help the pilot. What is more important to the pilot is to

know what factors are likely to contribute to or cause this angle of attack
to be exceeded.

IS IT NECESSARY FOR THE AIRPLANE TO HAVE A RELATIVELY LOW
AIRSPEED IN ORDER FOR IT TO STALL? No! An airplane can be
stalled at any airspeed. All that is necessary is to exceed the critical
< angle of attack. This can be done at any airspeed if the pilot applies
* abrupt or excessive back pressure on the elevator control. A stall that

- occurs at a relatively high speed is referred to as an accelerated or
FIG. 1 high speed stall.

IS IT NECESSARY FOR THE AIRPLANE TO HAVE A RELATIVELY HIGH PITCH ATTITUDE
IN ORDER FOR IT TO STALL? Nc! An airplane can be stalled in any attitude. Repeating
again the statement made above - all that is necessary is to exceed the critical angle of
attack. This can occur in any attitude by application of abrupt or excessive back pressure
on the elevator control.

DOES WEIGHT AFFECT THE STALLING SPEED? Yes! As the weight of the airplane is

increased, the stall speed increases. Due to the greater weight, a higher angle of attack

must be maintained to produce the additional lift to support the additional weight in flight,

Therefore, the critical angle of attack will be reached at a higher airspeed when loaded to
maximum gross weight than when flying solo with no baggage.

DOES THE CENTER-OF-GRAVITY LOCATION (WEIGHT DISTRIBUTION) AFFECT STALL
SPEED? Yes! The farther forward the center of gravity, the higher the stalling speed.
The farther aft the center of gravity, the lower the stalling speed.

DOES THIS MEAN THAT THE WEIGHT SHOULD BE DISTRIBUTED IN THE AIRPLANE SO
THAT THE CG IS AS FAR TO THE REAR AS POSSIBLE? No! This may present problems
with stability that will far outweigh any advantages obtained by the decrease in stall speed.

* Exam-0-Grams are non-directive in nsture and are ReV 9/65
issued solely as an information service to individuals -
irterested In Airman Written Examinations.




DO FLAPS AFFECT STALLING SPEED? Yes! The use of flaps reduces stalling speed. The
Stall Speed Chart (Figure 2) excerpted from an airplane flight manual illustrates this fact.

This also can be readily verified by checking the color coding on any airspeed indicator. The
lower airspeed limit of the white arc

(power-off stalling speed with gear —— STALL SPEED, POWER OFF —
and flaps in the landing configura- =7 Weicki ——— ANGLE OF BANK —=
4

tion) is less than the lower airspeed

limit of the green arc (power-off = 3000dd. =—apr— ,(

ts.tal%ing speed in the clean configura- CONFIGURATION| ©° 20° 40° .
ion).

This fact is important to the pilot in =~ GEAR & FLAPS UP 65 67 L 82
that when making no-flap landings, "

a higher indicated airspeed should GEAR DOWN, FLAPS 201  §1 83 70 8
be maintained than when landing

with flaps. The manufacturers' GEAR DOWN FLAPS 40° 60 82 69 85
recommendations should be adhered SPEEDS Ali- MPH, TIAS

Lo e Rl R o) i - Rel Qi ool iR A sl - loilop,———————————————————————————————————
configurations. FIG. 2. (Note: TIAS identical with CAS)

DOES AN ACCUMULATION OF FROST, SNOW, OR ICE ON THE WINGS AFFECT STALLING
SPEED? Yes! Even a light accumulation of frost, snow, or ice on the wings can cause a
significant increase in stalling speed. I can increase it so much that the airplane is unable
to take off, The accumulation disrupts the
smooth flow of air over the wing thus
decreasing the lift it produces. To make
up for the lost lift, a higher angle of
attack must be used or a higher speed
must be attained on the takeoff roll. The
runway may not be long enough to attain
the necessary speed and even though the
airplane may become airborne, it could
be so close to the stall speed that it

would not be possible to maintain flight
once the airplane climbs above the
comparatively shallow zone where ground effect prevails. DO NOT TAKE OFF UNTIL ALL
FROST, SNOW, OR ICE HAS MELTED OR BEEN REMOVED FROM THE AIRPLANE.

DOES AN INCREASE IN ALTITUDE AFFECT THE INDICATED AIRSPEED AT WHICH AN
ATRPLANE STALLS? An increase in altitude has no effect on the indicated airspeed at which
an airplane stalls at altitudes normally used by general aviation aireraft. That is, for all
practical purposes, the indicated stalling speed remains the same regardless of altitude in
this range. This fact is important to the pilot in that the same indicated airspeed should be
maintained during the landing approach regardless of the elevation or the density altitude at the
airport of landing. (Follow the manufacturer's recommendations in this regard.) If higher
than normal approach airspeed is used, a longer landing distance will be required.

DOES AN INCREASE IN ALTITUDE AFFECT THE TRUE AIRSPEED AT WHICH AN AIRPLANE
STALLS? Since true airspeed normally increases as altitude increases (for a given indicated
airspeed), then true airspeed at which an airplane stalls generally increases with an increase
in altitude. Under non-standard conditicns (temperature warmer than standard) there is an
additional increase in true airspeed above the indicated airspeed.
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OF WHAT SIGNIFICANCE IS THIS TO THE PILOT? It is significant in that when landing at
higher elevations or under higher density altitudes, he is operating at higher true airspeeds
(and therefore higher groundspeeds) throughout the approach, touchdown, and landing roll,
This results in a greater distance to clear obstacles during the approach, a longer ground roll,
and consequently, the need for a longer runway. If, in addition, the pilot is operating under
the misconception that a higher than normal indicated airspeed should be used under these
conditions, the situation is further compounded due to the additional increase in groundspeed.

(See EXAM-0-GRAM No, 286, )

DOES TURBULENCE AFFECT STALLING SPEED? Yes! Turbulence can cause a large
increase in stalling speed. Encouniering an upward vertical gust causes an abrupt change in
relative wind. This results in an equally abrupt increase in angle of attack which could result
in a stall, This fact is important to the pilot in that when making an approach under turbulent
conditions, a higher than normal approach speed should be maintained. Also, in moderate or
greater turbulence, an airplane should not be flown above maneuvering speed.

At the same time, it should not be flown too far below maneuvering speed
since a sudden severe vertical gust may cause an inadvertent stall due to the higher angle of

attack at which it will already be flying.

DOES ANGLE OF BANK AFFECT STALLING SPEED? Yes! As the
angle of bank increases in a constant altitude turn, the stalling speed
increases. This is easily seen from the STALL SPEED CHARTS
(Figs. 2 and 4) which show the increase in stall speed as the angle

of bank increases--Fig. 4 in terms of percent, Fig. 2 the actual
values for one airplane., At a 60° bank stalling speed is 40% greater
than in straight-and-level flight (25-27 mph for the specific example.)
At angles of bank above 60°, stall speed increases very rapidly, and
at approximately 75° it is doubled with respect to straight-and-level = L1
stall speed (Fig. 4). T Mt

DOES LOAD FACTOR AFFECT STALLING SPEED? Yes! As the {0 FAGTOR CHATY
load factor increases, stalling speed increases. When the load factor  * T T 10
is high, stalling speed is high. A comparison of the two charts (Figs. '~ | [ ||
4 and 5) should easily show this relationship. Load factor is the ratio _° i
of the load supported by the wings to the actual weight of the airplane ‘ [FIG. 5! ] /(*
and its contents. At a load factor of 2, the wings support twice the P |
weight of the airplane; at a load factor of 4, they support four times ] |
the weight of the airplane. Normal category airplanes with a maxi- i ___L___7Z+
-~ mum gross weight of less than 4,000 pounds are required ] '
to have a minimum limit load factor of 3.8. (The limit —l
load factor is that load factor an airplane can sustain :
without taking a permanent set in the structure.) Note
from the load factor chart (Fig. 5) that this minimum limit load factor is attained in
a constant altitude turn at a bank of approximately 75°, Also note from the stall
speed chart (Fig. 4) that at this angle of bank, the stall
e ==y speed is twice as great as in straight-and-level flight.
é There are two reasons then why excessively steep banks

STALL SPEED CHART

B x5 %

W IRERRARE de ATALE APORE

LUl
¥ 1 &

1 e at should be avoided--an airplane will stall at a much higher
LY airspeed and the limit load factor can be exceeded. The
N, danger can be compounded when the nose gets down in a
. YO steep turn if the pilot attempts to raise it to the level

- >
R flight attitude without shallowing the bank since the load
' factor may be increased even more. This is the situa-

\.‘ tion as it generally exists when, due to disorientation,
y the pilot enters a diving spiral (often referred to as the
"graveyard spiral'') and attempts to recover with

elevator pressure alone.
w0 e
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WHAT FACTORS CAUSE AN INCREASE IN LOAD FACTOR? Any maneuvering of the airplane
that produces an increase in centrifugal force will cause an increase in load factor. Turning
the airplane or pulling out of a dive are examples of maneuvering that will increase the
centrifugal force and thus produce an increase in load factor. When you have a combination of
turning and pulling out of a dive, such as recovering from a diving spiral, you are, in effect,
placing yourself in double jeopardy. This is why you must avoid highspeed diving spirals or if
you accidentally get into one--be careful how you recover. Turbulence can also produce large
load factors. This is why an airplane should be slowed to maneuvering speed or below when

encountering moderate or greater turbulence.

CAN THE PILOT RECOGNIZE WHEN THERE IS AN INCREASE IN
LOAD FACTOR? Yes! He can recognize it by the feeling of increased
body weight or the feeling that he is being forced down into the seat--
the greater the load factor the greater this feeling of increased weight
or of being forced down in the seat (Figs. 6 and 7). It is the same
feeling one has when riding the roller coaster at the bottom of a dip or
going around a banked curve. This feeling of increased body weight is
important to the pilot because it should, if it becomes excessive, have
the immediate effect of a red flag being waved in his face to warn him
that the airplane will now stall at a higher airspeed or that the limit
load factor can be exceeded, resulting in structural failure,

DOES SPEED AFFECT LOAD FACTOR? Speed does not, in itself,
affect load factor. However, it has a pronounced effect on how much of an increase in load
factor can be produced by strong vertical gusts, or by the pilot through abrupt or excessive
application of back pressure on the elevator control. This is why airspeed should be reduced

to maneuvering speed or below if moderate or greater turbulence is encountered. At maneuver-
ing speed or below, the airplane is stressed to handle any vertical gust that normally will be
encountered. Also, below this speed, the pilot can make abrupt full deflection of the elevator
control and not exceed the maximum load factor for which the airplane is stressed. However,

it should be noted that the reason this is possible is because the airplane will stall, thus
relieving the load factor. At airspeeds above maneuvering speed, abrupt full deflection of the
elevator control or strong vertical gusts can cause the limit load factor to be exceeded. As
airspeed continues to increase above mansuvering speed, the limit load factor can be exceeded
with less and less turbulence or abrupt use or deflection of the controls.

WHAT IS THE RELATIONSHIP BETWEEN A HIGH SPEED
(ACCELERATED) STALL AND LOAD FACTOR? The higher the
airspeed when an airplane is stalled, the greater the load factor.
When an airplane stalls at a slow airspeed, the load factor will be
very little more than one. When stalled at an airspeed twice as
great as the normal stall speed, the limit load factor for normal
category airplanes probably will be exceeded. This fact can be
determined from the stall speed (Fig. 4) and load factor (Fig. 5)
charts. See also discussion of ""Does I.oad Factor Affect

Stalling Speed" (page 3).
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DEPABTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 29
POTENTIAL MID-AIR COLLISIONS (Series 2)

p\,rﬂdn‘f.‘rwonde,-
why more people
arn't flyin

Due to an increasing number of "near mid-air" collision incidents being reported and the
serijousness of mid-air collisions, most general aviation written tests contain one or more
test items that deal with FAA "right-of-way" rules. (NOTE: See VFR Exam-0-Gram No. 22
which also deals with Potential Mid-Air Collisions.)

This Exam-0O-Gram will be concerred primarily with the right-of-way rule for "converging"
aircraft. The "approaching head-on' rule is one that is simple and easily understood, a rule
that has been in existence for many years and one that has an added safety factor in that each
pilot of each aircraft shall alter course to the right.

CAN YOU ANSWER THE FOLLOWING SAMPLE TEST ITEM?

Assume that during a flight in a 4-place single-engine airplane you observe a light twin-engine
airplane at your altitude. The light twin is approaching from your right on an apparent collision
course, Although each pilot must do his best to avert a collision, which airplane, according to
regulations, should give way and why should it give way ?

1- You should give way since you are flying a small single-engine airplane.
2- You should give way since the light twin is on your right.
3- Both airplanes should alter their courses to the right since each pilot
must do his best to avert a collision.
4- The light twin should give way since your airplane is to the light twin's left.

The regulation concerning "converging' aircraft states in part:
® ""When aircraft of the same category are converging at approxi-
) mately the same altitude (except head-on, or nearly so), the
4‘_+ aircraft to the other's right has the right-of-way.' Therefore,
™\ resporse number 2 is correct since the other aircraft is on your
‘\ + right and both aircraft are of the same category - both are air-
~ planes, See Figures 1 and 2.

~.
"‘-.—-_—..—--)

Figure 1. RERRX

vl
On the back page of this Exam-0-Gram, you will find an excerpt
from a U. S. Naval Aviation Safety Bulletin, It is an excellent

portrayal of the rapid rate of closurz in a head-on view of a T-33

Jet, with a wing span of 42'5", which closely approximates the

span of several present day light twin-engine aircraft. Figure 2.

Collision avoidance requires the necessity for constant vigilance of all pilots at all times under
all circumstances, When another aircraft appears to be getting too close -- GIVE WAY'!
There is no equivalent to "fender bending" in aviation,

FAA Aerénautical Center

* Exam-0-Grams are non-directive in nature and are Fltsf{ti_sland;rds 'l!:echmcal Division
issued solely as an information service tu individuals gpg)”ﬁlgnsz';aa;c
interested in Airman Written Examinations. - O % 25

Oklzhoma City, Oklahoma 73125

Rev. 1 f?q' Exam-0-Grams available free of charge-
single copy only per request. Permission
is hereby granted to reproduce this
material,
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DISTANCE - SPEED - TIME

MPHPIE600|360
SECONDS
IOmiles | 60 {100 -
Gmiles | 36 | 60 ks
Smiles | 30| 50 e
4miles | 24 | 40 et
/7
7Z

3 miles 184 30 .
\\\ 7

| mile |0

-

2m|le 513

CRITICAL SECONDS

Move back 12 feet from this illustration. From
that position the silhouettes represent a T-33
aircraft as it would appear to you from the dis-
tances indicated in the table on the left. The

time required to cover these distances is given

in seconds for combined speeds of 360 and 600 mph.

The blocks on the lower left mark the danger area.
for the speeds quoted, when aircraft are on a
collision course. This danger area is based on
the recognition and reaction times shown in the

table on the lower right.

RECOGNITION
and

Seconds

REACTION TIMES

(from U.5, Naval Avi-
ation Safety Bulletin)




U.S. DePARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 33

USE OF PERFORMANCE CHARTS

A report of an accident was stated in the following words: "Takeoif was attempted on a 1,600-foot
strip; the airplane cleared the fences but sank back and struck a ditch." The pilot stated that he failed
to consider the effects of the grassy, rough field, the 90° temperature, heavy load of fuel and passen-
gers, and the calm wind., COULD THE USE OF THE TAKEOFF PERFORMANCE CHART FOR HIS
AIRCRAFT HAVE PREDICTED THE SAD ENDING TO THIS FLIGHT?

WHAT ARE PERFORMANCE CHARTS? They are charts that describe or predict the performance of
an aircraft under a given set of conditions or ground rules. They may be in tabular or graph form.
(Because of their importance to safety, all applicants are being tested, and will continue to be tested,
on use of performance charis in the written examinations.)

WHERE DO YOU FIND PERFORMANCE CHARTS? You can find them in the FAA-approved Airplane
Flight Manual and the Owner's Manual cr Handbook prepared by the manufacturer. In many cases,
the FAA-approved Flight Manual must be carried in the aireraft at all times.

ARE THE CONDITIONS OR GROUND RULES UNDER WHICH YOU USE A PARTICULAR TYPE PER-
FORMANCE CHART ALWAYS THE SAME? No. The particular set of conditions or ground rules, as
well as format, will vary with the manufacturer. Although ground rules for their use may be dif-
ferent, the information obtainable is essentially the same--takeoff and landing distance (ground run
or roll and to clear a 50-foot obstacle), fuel consumption, rate of climb, true airspeed, etc.

HOW ACCURATE SHOULD YOU CONSIDER THE PREDICTIONS OF PERFORMANCE CHARTS? You
will be headed in the safe direction if you always consider the performance of the airplane you fly to
be less than predicted by the performance charts. The following statement is contained in one air-
plane flight manual: "'Flight tests from which the performance data was obtained were flown with a
new, clean airplane, correctly rigged and loaded, and with an engine capable of delivering its full
rated power." You can expect to do as well only if your airplane, too, is kept in the peak of condition.

IS IT NECESSARY THAT YOU ALWAYS CONSULT PERFORMANCE CHARTS PRIOR TO TAKEOFF
OR LANDING? No. Obviously, if you are taking off or landing on a 10,000-foot runway in a light
airplane, you need not check the takeoff or landing data charts, But where is the dividing line--
6,000? 4,000? 2,000? This depends on a lot of factors which include the equipment you are flying;
pilot skill, proficiency, and familiarity with equipment; and the relative values of the 3 major factors
affecting aireraft performance (density altitude, gross weight, and wind) plus the type and condition
of the runway,.

WHEN SHOULD YOU CHECK YOUR PEEFORMANCE CHARTS? Any time there is doubt in your own
mind, whether it be due to the length anc/or condition of the runway, the high density altitude, a
recognition of your own limitations or a lack of familiarity with the equipment you are flying--which
will be alleviated through the use of performance charts. You should begin an operation with com-
plete confidence in its success. Use everything at your disposal to establish this confidence, Charts
do not cover all conditions that might have an effect on performance; but by making adequate allow-
ances to the information obtained, you can ensure a greater margin of safety.

WHAT CAN YOU OBTAIN FROM TAKECFF PERFORMANCE CHARTS? You can find the predicted
length of the takeoff ground run and/or the predicted distance necessary to clear a 50-foot obstacle
(which includes the ground roll). For example:

OBSTACLE TARE-OFF DATA

Chart 1: At an elevation of 4,000 feet, zero = — L =3 a0
mph wind, 75° F, 15° of flaps, and maxi- —

mum gross weight (2,300 1bs. for this air- Vo e ST OB e TEC a v T o

plane) the predicted ground run is 1,380 feet = “'. ::,_1 T e M A

and the predicted distance necessary ‘o e e jé‘}.':Dé’-:Dt’.;;']D!f..'.'.! s

clear a 50-foot obstacle is 2,065 feet. If 0 620 w35 TI5 PR 13 "E‘:.. ':;::n_-

the airplane weighed 200 Ibs. less than maxi- - - RO

mum gross weight, these distances would be CHARE 1. g e s

reduced by 30% and become 966 feet and 1,445
feet, respectively. (See NOTE at bottiom of
P W

tive in nature and are
o kervice to individuals
Examinations,




Chart 2: At an elevation of 4,000 it., 75° F, flaps up, and
gross weight of 2,800 1bs., the takeoff distance is 1,600 ftN\
If you get 1,275 ft., it is because you used the same set of
ground rules that you used in Chart 1. Since Chart 2 is
based on standard altitude (standard temperature and
pressure), you must first convert the elevation (to be com-
pletely accurate, the pressure altitude at that elevation) and
temperature to a density altitude, A teriperature of 75° F
at an elevation (pressure altitude) of 4,000 ft. results in a
density altitude of approximately 6,000 ft. (see Density
Altitude Chart, page 4). Using an altitude of 6,000 ft. in
Chart 2, you obtain the predicted takeoff distance of
1,600 ft. (75° F =24° C)

WHAT CAN YOU OBTAIN FROM CLIMB PERFORMANCE
CHARTS? Primarily, the rate of climb under various condi-
tions, The information from these charts becomes exceedingly
important when you have to cross high mountain ranges rela-
tively soon after takeoff. Some charts also give the best climb
airspeed and fuel consumed during the climb, For example:

gross weight,

- =
[ ATSEA LEVEL & 50 F. | AT SO0DFT. & 41 F. |AT 10600 FT. & 23 o oo

T
GROES |r BEST | RATE| GAL [ BEST [RATE !Fl'.'n_
WEIGHT CLIMB| OF QF |CLIMB| GF FUEL
LBs, A5 |CLDMB | FUEL IAE |CLIMB | 1MED
MPH [FT MIN USED | MPHR |[FT'MIN

2100 87 | 1470 | 1.8 Daz[: 1200 >z.a 8 925 | 4.1
D:m &8 1210 | 1.5 B4 ’> 960 [ 3.1 E0 0 5.0 min.
1650 %0 | 1030 | LS HE 795 | 3.5 B2 s80 | 54

Note: Flaps up, full nronle and 2600 RPM. Muodure leaned for sspeoth operation above 5000 it
Furl used inelddes warm-gp and take-off allowance

Lo

Chart 4: At 5,000 ft., 86° F, and 2,900 lbs. gross
weight, the rate of climb is approximately 810 ft, --

DENSITY ALTITUDE — FT

not 970 ft. Note that you must first convert the 000

altitude and temperature to a density altitude using i ks
the Density Altitude Chart, page 4. The density SR I e (ISt
altitude at this altitude and temperature is approxi- = S S o e
mately 7,750 ft. (86° F = 30° C) woa |

Chart 3 s T

14000

o
S TAKE-OFF DISTANGE ——
® | vs
b [ STANDARD ALTITUDE
i | ‘FLAPS UP TEMR 60%F | |
e — '.
m"§; N ; | (N~
AN pAEEER
= [ o
5o e L |/
< | . |
g8l [ | [
22
2
g - ﬁ
=3 |
2 -
o e — — —4
/

400 600 800 [000 [200 1400 1600
TAKE- OFF DISTANCE, FEET

CLIMB DATA Chart 3: At 5,000 ft., 41° F, and 2,100 Ibs.

the rate of climb is 1,200 ft./

min, ; best climb speed is 82 mph; and fuel
used to climb from sea level to 5,000 ft. is 2.8
gal. At a gross weight of 2,650 Ibs. under the
same conditions, the rate of climb is 795 ft./

GEAR & FLAP UP

RATE OF CLIME — FT/MIN

WHAT CAN YOU OBTAIN FROM CRUISE PERFORMANCE CHARTS? Some of the items you can
obtain include recommended power settings at various altitudes, along with percent of brake
horsepower at these settings, rate of fuel consumption (gal/hr), true airspeed, hours of endurance
with full tanks, and range in miles under standard conditions and zero wind. Not all of these values

are obtainable from all charts. For example: CRUISE AND RANGE PERFORMANCE
Allirade M | MR BHP HHHP o | caine, h._L:f, Migal | Benee

Chart 5: At 5’000 ft. ! 2’ 300 RPM’ and 5000 2450 ] 178 78 153 1.5 3.8 1.2 615
21 inches of manifold pressure, you ] 2 18 | e | A | B |
should get 64% rated power, approxi- | 1 | 56l | S | AR ] W
mately 151 mph true airspeed, and Q”“" 5 i s o I I I B B ) I
consume approximately 11, 9 gal./hr, Dz | Ds D Dﬁ:? Di;? i D%ﬂﬂ
of fuel which will give you an endurance 2208 ) ::; —.i 15 124 14 1.5 a3
of 4,6 hrs, and a range of 700 miles i 138 " e | owl | s | o | o
under standard conditions, zero wind, - -

. : Cruise performance shown iy based on stanidand conditions, zera wind, Tean mixture. 55
and full fuel tanks. ‘z callans of fusel, no fuel reserve, ani 2650 pounds grosy weight:

VFR - No. 33 = His Ghars 8
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Chart 6: At 8,000 ft. you can obtain g Power Setting Table —
55% rated power and 10.3 gal. /hr. - sﬁ}
fuel consumption with 2,200 RPM and "5~ S5 T o

163 HP —63%5 Rated

Approx. Fuel 103 Gal./Hr. Approx. Fuel 123 Gal, Hr.
19 inches of manifold pressure. lrucu: Temp, RPM AND MAN, PRESS. RPM AND MAN. PRESS.
e
| 2100 2900 2000 | 200 2200 2300 2500
CRUISE PERFORMANCE SL 39 216 0.8 20.2 19.6 212 233 226 2240
58.8 Gel 58.8 Gai 1 35 214 20,6 20.0 19.3 239 23.0 224 21.8
TAS Endurance Ronge 2 a2 211 20.4 19.7 19.1 237 228 222 21.5
ALT. REM  %BHP  MPH  Houns  Miles 3 48 209 201 195 189 13 25 29 213
T — 1 45 06 1Y 193 187 231 223 217 210
2500 75 130 60 773 5 41 20.1 19.7 19.1 185 229 22.0 214 20.8
2500 2350 3 18 7.1 832 [ 38 20.1 19.5 18.9 183 22.6 218 21.2 20.6
2200 53 107 8.4 894 7 31 19.9 19.2 18.6 18.0 223 213 21.0 20,4
— — —_— 0 27 19.1 18.8 18.2 17.6 -— 213 20.7 20,1
2525 75 1 60 775 [> 8 31 19.6 19.0 18.1 17.8 —_ — 5] 19.9
3500 2400 5 121 69 827 10 23 191 18.6 18.0 17.4 - — - - 19.6
1o 8o 574
. B = CHART 6
2550 75 132 60 780
4500 2400 63 120 70 841
2250 53 102 83 %05 Chart 7: At 5,500 ft, and 2,450 RPM, you have 65% rated

> N s gn . o power, should obtain approximately 123 mph true airspeed,
sso0 [ Haas0 Das D 123 De.a Das;r Nhave an endurance of 6.8 hrs,, and a range of 837 miles.

2300 35 12 8.0 887

Use cruise performance charts to plan refueling stops. If

CHART 17 you learn that your airplane performs differently than pre-
T dicted by the chart, use this information; especially when

performance is worse than predicted by the chart.

WHAT CAN YOU LEARN FROM STALL SPEED CHARTS? Chart 8 is a typical example of a Stall
Speed Chart taken from an airplane flight manual. Note and continually be aware of the wide varia-
tion in stall speed between straight-and-level

flight and various angles of bank, Note that STALL SPEEDS IAS

the stall speed in a 60° bank with flaps up and

power off (102 mph) is almost double the stall " é - Sl -
speed in straight-and-level flight with flaps

down and power on (55 mph). Even with power ekl o~ Sweh S8 {j:: s
on in the 60° bank, the stall speed is reduced Plops Dawn (30"} — Power OF 64 mph 86 mph 73 mph 91 mph
only 4 mph to 98 mph. Study this char: and be Flaps Dawn (307} — Power On 55 mph 57 mph Eioph FAmph
aware of its significance, especially during

traffic patterns and landings. You will find CHART 8

similar charts in any airplane flight manual.

WHAT CAN YOU OBTAIN FROM LANDING PERFORMANCE CHARTS? The same type of information
that you get from Takeoff Performance Charts--distance required to clear a 50-foot obstacle, length
of the ground run, and in some cases, the recommended approach speed on which these figures are
based, Landing Performance Charts will generally be used in the same way as Takeoff Charts for
any given airplane, since each manufacturer usually follows the same format in these two charts, If
you can read Takeoff Charts, you should have no difficulty reading Landing Charts.

HOW CAN YOU OBTAIN VALUES FROM PERFORMANCE CHARTS FOR CONDITIONS INTERMEPIATE
TO THOSE GIVEN? By interpolation, For example, in Chart 1 (page 1) find the ground run required
at an elevation of 5,000 ft., 72.5°F, zero wind, and maximum gross weight:

Ground run at 4,000 fi., 75“1?:_. zero wind = 1,380 ft. 1,640 - 1,380 = 260
Ground run at 5,000 ft,, 72,5°F, zerowind = ? 1/2 x 260 =130
Ground run at 6,000 ft., 70°F, zero wind = 1,640 ft, 1,380 + 130 =1,510

Since 5,000 {t, is halfway between 4,000 and 6,000 and the temperature is halfway between 75° and 70°,
the ground run should be halfway between 1,380 and 1,640, which is 1,510.

Find the distance to clear a 50-foot obstacle at 4,000 ft., 65°F, zero wind, and maximum gross weight:

Distance at 4,000 ft., 45°F, zero wind = 1,810 it, 2,065 - 1,810 = 255

Distance at 4,000 ft,, 65°F, zerowind = 7 {it. 2/3 x 255 =170

Distance at 4,000 ft., 75°F, zero wind = 2,065 ft, 1,810 «+ 170 = 1,980
VFR - No. 33 - B
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Since 65° is two-thirds of the way between 45° and 75°, the distance should be two-thirds of the way
between 1,810 and 2,065 which is 1,980 ft.

ez A | / / ]
A A /\é v IF INTERPOLATION IS DIFFICULT OR YOU ARE IN DOUBT
[ A & | ABOUT YOUR COMPUTATION, HOW CAN YOU ENSURE
BEING ON THE SAFE SIDE? Use a condition more adverse
than the one that actually exists--one that you can read
directly from the chart without interpolating. Suppose, for
example, you were taking off from an airport at an eleva-
tion of 5,200 ft. with a 5 mph headwind, a temperature of
65° F, and maximum gross weight. By using an elevation
of 6,000 ft., a zero mph wind, and 70° F, you can read the
takeoff distance directly from Chart 1. The conditions you
are using are more adverse than the actual conditions. If
the results indicate that takeoff is feasible, then you should
have no difficulty taking off under the actual conditions.

(NOTE: Charts 1, 3, 5, 6, and 7 are excerpts from charts..
Charts 2, 4, 8, and 9 are complete. Charts 1, 2, and 4
have been reduced. )

DEMSITY ALTITUDE — 1000 FEET

Chart 9: Density Altitude
Cha_rt. At an elevation Of Federal Aviation Administration
5,000 ft. (assuming pres- £ 8
sure altitude and elevation
are identical) and a tem-
perature of 40° C (104° F)
the density altitude is
approximately 8,750 ft.

OUTSIDE AIR TEMPERATURE— C

Chart 9



DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 34
HOW TO OBTAIN PROPER WEATHER BRIEFING

A National Transportation Safety Board Statistical Review of General Aviation Accidents indicates that
about one in every four fatal accidents in general aviation is the result of pilots continuing flight
in adverse weather., This report Tists weather as a causal factor in 1,039 accidents of which 296 were
classed as fatal accidents and 743 were non-fatal.

Most FAA General Aviation Written Tests contain test items which deal with proper "Preflight Action" as
required by Federal Aviation Regulations. Obtaining sufficient information concerning enroute and
destination weather before beginning a flight is one of the most important parts of preflight action.
The illustration and telephone conversation below is an example of an individual who "thinks" he has
checked the weather,

FREEZING DRIZZLE
p= =

<

GOODLAND

@ f\
DENVER

GARDEN CITY

OKLAHOMA CITY

PILOT: "This is Tom Jones. Will you give me the latest Garden City, Goodland and Denver sequence
reports and the winds at eighty-five hundred feet ?"

WEATHER BRIEFER: "'Yes sir, at 1100 Central time, Garden City was reporting clear skies, visi-
bility more than 15, surface wind 140 degrees at 20 knots. At Goodland the visibility is still
good and they report scattered cirriform clouds. . .their wind is 150 degrees at 20 knots.

At 1000 Mountain time, Denver is clear, visibility 50 miles, surface wind is from 040
degrees at 10 knots. Winds at eight thousand five hundred feet will average 220 degrees at
30 knots. Sir, would you like a weather briefing for your flight? A front lies. . .' (the pilot
interrupts at this point. )

PILOT: '"No, that's all right, thank you, I'm in a hurry. I'll check the weather along the way."
b & & & & ¢

The above illustration portrays a pilot who is in a hurry to fly his family on an extended cross-country
flight of approximately 463 miles. The weather looks good at his departure point and the hourly se-
quence reports indicate that present wezther conditions are favorable along the route. However, this
pilot is too anxious to get into the air -- too anxious to be on his way. He probably doesn't realize how
rapidly the weather can deteriorate in the 3 hours that will be required to reach his destination --or --
he is a careless or inexperienced pilot whose flying is characterized by poor judgment. If Mr. Jones
had stayed on the phone for perhaps another minute, the briefer would have given him information
(Terminal and Area Forecasts, AIRMETS, etc.) which should have changed his mind about attempting
the flight. He would have learned that the proposed flight would take him into rapidly deteriorating
ceilings and visibilities as well as freezing drizzle. The briefer offered the pilot more information
and it may have appeared to him that the briefer was questioning his competence. Nevertheless, the
pilot should have listened to what the briefer had to offer. Sometimes it may be superfluous--often it
is vitally important.

* %k %k k&
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ENROUTE WEATHER BRIEFING .

T'LL TAKE A LOOK -+~-T THINK
L CAN MAKE /T

&

<&
k_ DENVER XGOODLAND

PILOT: ", . . Goodland Radio, I am 5 miles east of Goodland at 6,500. Will you give me the latest
Denver weather, ., .?"

GOODLAND RADIO: ". . . At 1200 Mountain time Denver was measured 1500 overcast, visibility 10,
very light drizzle, temperature 38, dewpoint 34, wind 040 degrees at 15, altimeter 29. 98,
low clouds northeast approaching station. . . Denver AIRMET ALPHA 2, moderate icing in
precipitation in northern third of Colorado east of the Rockies, conditions continuing beyond
1500 Mountain and moving southward. . . Pilot Report at 50 northeast of Denver, moderate
rime icing 6,000 to 9,000 feet MSL, type aircraft unknown. . ."

PILOT: "I believe that I can make Denver okay VFR, don't you?"

GOODLAND RADIO: '"Negative. The conditions have dropped rapidly during the past hour. I'll give
you the Denver forecast."

PILOT: "That's okay, I'll take a look and I'll turn around if it gets too bad. It's 1500 and 10 at Den-
ver--I think I can make it." OB O

(Epilogue - Unfortunately, he didn't make it!
The pilot encountered freezing drizzle, crashed,
and all occupants aboard were killed.)

So often pilots are given SIGMETS, AIRMETS, or Pilot Reports, but they do not realize the significance
of the information--nor have they gained a lasting respect for the forces of weather, Even though this
pilot was made aware of the potential weather hazards on the flight from Goodland to Denver, he did not
heed the warning received. It is not unusual for a pilot to be motivated to continue flight into deterior-
ating weather in order to: Keep a speaking engagement, attend a party with friends, get home to the
family., or a multiplicity of other seemingly important reasons. Those oft spoken words "I think I can
make it," are too frequently the pilot's last transmission.

* %k kK

WAS THE "PREFLIGHT ACTION'" BY THE PILOT IN ACCORDANCE WITH REGULATIONS? No!
FAR Part 91 states in part: "Each pilot in command shall, before beginning a flight, familiarize
himself with all available information concerning that flight. This information must include, for a
fTight under IFR or a flight not in the vicinity of an airport, available weather reports and forecasts,
fuel requirements, alternatives available if the planned flight cannot be completed . B

* ok ok kK

This Exam-0-Gram covers several of the most common methods by which a pilot can obtain weather
briefings. In certain localities, there are cther ways that a pilot can receive weather information.

VFR — No. 34 =2 -



WHAT IS THE PROPER WAY TO REQUEST A WEATHER BRIEFING BY TELEPHONE? You get faster
service and greatly assist the weather briefer by telling him:

1. That you are a pilot. (If you are a student, private, or commercial pilot--say so. The weather
briefer needs to know that vou are a pilot, not someone who calls just to find out the general

weather picture.

2. The type of airplane you are planning to fly. (light single engine, high performance multi-
engine, and jets all present different briefing problems.)

3. Your route and destination. (If you plan to stop somewhere enroute or deviate from the normal
course, you should tell the ariefer your intentions.)

4, Your estimated departure time and the estimated time enroute.
5. Whether or not you can go IFR. (Instrument rated? . . . Aircraft equipped?)

WHAT PERTINENT INFORMATION SHOULD A WEATHER BRIEFING INCLUDE? A preflight weather
briefing will be incomplete unless it includes:

Weather synopsis (position of lows, fronts, ridges, etc.).

Current weather conditions.

Forecast weather conditions. NOTE: All of these items are on the
weather briefer's checklist!

Alternate routes (if necessary).

Hazardous weather.

N

Forecast winds aloft.
L & & 8

WHERE CAN YOU OBTAIN A WEATHER BRIEFING? TFlight Service Stations (FSS) provide aviation
weather briefing service, and at major strategically located cities weather briefings are also
available through both the FSS and Weather Service Office (WSO). At many locations, the Weather
Service furnishes Pilot's Automatic Telephone Weather Answering Service (PATWAS), which means
that the weatherman records a briefing that is available to the pilot over his local telephone, Pilots
may receive continuous broadcasts of weather information over certain VORs, VORTACs, and many
of the low and medium frequency na\ug ational aids - known as Transcribed Weather Briefings (TWEB).
TWEB and PATWAS are similar in that they provide weather information for a radius of 250 miles,

WHERE CAN YOU FIND A LISTING OF FSS AND WEATHER SERVICE TELEPHONE NUMBERS?
The Weather Service and Flight Service Stations provide weather briefings through both listed and
unlisted telephone numbers, The unlisted numbers for all Weather Service Offices and FSS's
providing this service are published in the Airman's Information Manual, See excerpt.

FSS—-CS/T AND NATIONAL WEATHER SERVICE TELEPHONE NUMBERS l
Arss
Location and Identifier Code Telephone
N@\"‘" % Indicates Pilo's Automatic Telephone
‘\ogl Weather Answering Service (PATWAS)
or telephone connected to the Tran-
“10““:1?‘ EPIA scribed  Wealher Broadcast (TWEB)
‘\"a\ ¢t Goge BAG._ ... . _.....oo.ooioo..._ FSS5 (A0%) 923-2601 providing transcribed aviation weather
Tl Hobart HBR....ooor.ooocieeceicece FSS (405) 7265234 infarmation.
s McAlester MLC.. ---- F88 (918) GA 3-4031
Oklahoma City mu: (wlli y Posi] - FSS (405) 787-%321m & Indicates a restricted number, use for
FSS (405)  787-5060% aviation weather information
FSS (405) 787-3051 % ) ,
Ponca City PNC._..................._. FSS (405) RO 5-5485 = Call FSS for “one call” FSS/WSO
Tulse TULooooooceiioieeiooa FSS (918) TE6-3305m " briefing service.

RO Re RO s Automatic Avialion Weather Service

(AAWS).

For long cross-country flights or flights in marginal weather, the pilot may choose a face-to-face
briefing by FSS or Weather Service personnel. If a planned flight is short (250 miles or less) a visit
with a weather briefer may be unnecessary except in marginal or poor weather situations. Often, a
briefing by telephone or the information contained in recorded weather briefings (PATWAS or TWEB)
will fill a pilot's needs. NOTE: At the conclusion of a PATWAS recording, you may get additional
information by holding the phone and waiting for the weather briefer to answer.

VFR — No. 34 1/74 v



HOW CAN YOU DETERMINE WHERE RECORDED WEATHER BRIEFINGS OKLAHOMA—CONTINUED
(TWEB) ARE AVAILABLE? By referring to the Airport/

Facility Directory section of Airman's Information S ML L O PRI
Manual (AIM). Note in the excerpts to the right that RWY £2/21: H3403. (5125}
additional information for Radio Aids are Tisted in a bl oot i
separate NAVAID entry. A pilot on the ground at a RWY 12 POLE UNES, VASL RGT TFC  RWY 30; POLE LINES. VASI
small airport 50 miles from Wiley Post Airport might L R o e
utilize this service by tuning his ADF (or low fre- RWY 17R/35L: H3232 (5-125)
quency) receiver to 350 kHz, and thereby receive e s v ite e W
continuous transcribed weather briefings of the area ROTE BCN- DUSKDAWN, UNICON: 1220 ot
around Oklahoma City within a 250 mile radius. gt ottt

ATCT 15 CLSD. VIS!MSUTC“t“,\‘ x -« DEG. VASIRWY 178 TCH
WHAT IS THE MEANING OF FOREIGN EXCHANGE TELEPHONE 31/ SUIEANGLE 3.5 DG 11?"*59‘?""0““““‘“““-“’“
SERVICE AS PROVIDED BY FAA? Pilots departing from T il i K g LA
many of those airports having neither a Weather e e T A
Service Office nor a FSS may call a nearby FSS on Al 134
foreign exchange telephone service provided by FAA at e e —
no cost to the pilot. For example: In the Oklahoma 1193(170-350,5000 & BLO) 124 2(351-169,5000 & BLO) )
City area there are 3 surrounding towns that have Lo s L ISR S R0)
been provided this service. These towns are Norman, TWR HRS OF OPH: 0500.2200
Stillwater, and Enid, and the distances from Oklahoma iy il L
City are 22, 62, and 65 miTes respectively. Calls WILEY POST VOR ON ARPT
can be placed to Oklahoma City FSS from any telephone oo dp el o S
Tocated in these towns by dialing the Tocal number {
Tisted in Airport Directory section of AIM. See ex- OXLAOMA CITY NDB SASH 350(0KC) FSS: OKLAHOMA CITY(OKC)
cerpt for Enid, which Tists the Tocal call number BEMARG: TP, - SLAREAL OUTLO0K IR 2200 000
237-6737.

00000
NOTE: When an Interphone 1;?e exjs;s b?ég?gntghe g
field and the FSS, it is indicated by " ! irec
Tine) below the FSS name. AIRPORT DIRECTORY oot
AAAEXR OKLAHOMA—CONTINUED  *°

PROPER AND COMPLETE WEATHER INFORMATION IS A PILOT'S s?ﬁmmm ) FSS: OKLAHOMA CITY(OKC)
BEST LIFE INSURANCE - IT PAYS OFF IN LIFE INSTEAD OF P e g G
DEATH. RWY 02; TREE. RGTTFC ~ RWY 20: RAILROAD

RWY 12/38 H5009. (5-16)
RWY 12: POLE UNES ~ RWY 38: POLE LINES RGT TFC
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 35
UNICOM FREQUENCIES AND USES

THE WING (§ CRLM. ™
ir—_—'-"-‘--._.

i -mwryﬁrﬂmf ;
) fy PATTERN - LANGING. SOUTH == ; v

WHAT IS UNICOM? UNICOM is a private aeronautical radio station. It provides a communication channel
for many airports without a control tower or FSS (122.8 MHz) and a channel for airports with a control
tower or an FSS (123.0 MHz). Both the ground station and aircraft transmit and receive on the same
frequency. Many of the FAA Written Tests contain test items concerning this subject.

WHAT USES MAY BE MADE OF UNICOM AT THOSE AIRPORTS NOT SERVED BY A CONTROL TOWER?

1- It may be used for communications with private aircraft concerning runway and wind conditions,
types of fuel available, weather, dispatching, availability of ground transportation, food, and

lodging.
2- It may be very useful in an emergency. To illustrate this point, here is a sample transmission
which might be used at a non-controlled airport: "Great Bend UNICOM, thisis. . . . Iam

unable to receive a green light 'gear down' indication. Will you have your mechanic check my
landing gear as I make a low pzss over Runway 17?" In addition to observing the position of
the landing gear during a fly by, the mechanic might also review the emergency gear lowering
procedures with the pilot. OHIO

3- At certain airports, a pilot can turn on the runway S LA b
lights by tuning his transmitter to the airport UNICOM 827 H3s(1) BL4 53 F4 UNICOM: 1228 Fss: FINDLAY
frequency and then ""pressing the microphone button a , s B AL il b
predetermined number of times within a predetermined 15 min.
time interval. This is true at these locations as long
as the UNICOM station receiver is turned on, even though it is unattended. Note the Airman's

Information Manual (AIM) excerpt, above.

4- It may be useful in a wide variety of other ways, such as: (a) A student calls to advise his
instructor that he is experiencing a rough engine and seeks advice, (b) A private pilot calls
in and asks if a mechanic is avzilable to work on his inoperative aireraft tachometer, (¢) A
doctor requests that an ambulance meet his airplane upon landing to pick up a hospital patient.

000

HOW CAN A PILOT DETERMINE IF UNICOM IS AVAILABLE AT AN AIRPORT WITHOUT
A CONTROL TOWER OR FSS? The airport information 1ists the UNICOM
frequency 122.8 MHz.

CLAY CENTER MU» 57410°00" _.__ FSS u.\H.‘.zm- The availability of UNICOM can also be determined by
Shuiart, & baginy gi?m“gu.u,-, RAY 5 referring to the @irpor-t Directory Section of AIM.
APCH RSSO 00 LOL. OTHER HES CTC SALIA FSS Note that UNICOM is followed by the freguency.

CAN COMMUNICATIONS ALWAYS BE ESTABLISHED ON UNICOM? No, Most pilots who land regu-
larly at UNICOM equipped airports, have on occasion been unable to get a reply from UNICOM stations.
This situation is usually caused by a shortage of personnel at small airports. Sometimes this results
in the UNICOM being "on" but unattended. In some instances, the volume control on the station re-
ceiver may have been turned down and then forgotten. Although these situations are unfortunate, pilots

should realize they may occur,
DISTRIBUTION: ZCH07 Rev' 4/177
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HOW IS UNICOM USED AT AIRPORTS SERVED BY A CONTROL TOWER? Communications on
123. 0 MHz are identical to those permitted on 122.8 MHz with the exception of information such
as runway and wind conditions, weather, etc.. which should be furnished by the tower.

HOW DOES A PILOT DETERMINE IF UNICOM IS AVAILABLE AT AN AIRPORT WITH A CONTROL

TOWER? The Airport/Facility Directory excerpt to the left below shows how the UNICOM frequency is

listed in AIM.

NEW ORLEANS

§ LAKEFRONT INEW) IFR SNE  FS5: NEW ORLEANS on Fid

§ /1738 (540, D-70, DT=U10) BS7A10.11,13 55 Fi2. The frequency 123.0 MHz appears in the airport data

1830 Ox1.3 uwicom; 1210 - on the sectional chart,
HOW ARE UNICOM STATIONS IDENTIFIED? Usually by the name EEITETERITED
of the airport, but sometimes by the name of the fixed- o R
base operator, or even the town where the station is RS T SR IR
located. For exampie: In the New Orleans area there i 4 & ] Sy
are two airports--Lakefront and Internationa’-- located o | r*’?‘*‘_‘;s\:é'-.-: /
about 13 miles apart, and both have UNICOM stations on Sams iy (Y < Y
123.0. A transient pilot who desires to use UNICOM gy 4l vty B DAL E
and doesn't know the name of the operators in the area e Y |
would normally address his call to "Lakefront UNICOM" - !..T:Lt e .'a--,{r"' JoEE =
or "New Orleans International UNICOM," rather than s (REW sarad | 7
"New Orleans UNICOM." B o G A PR,

‘,. 1-;-5 2 154s 3

HOW DO PILOTS ABUSE OR MISUSE UNICOM? Perhaps one of o ML o Ok .

the most common abuses is the situation where several
aircraft are flying at high altitudes and using one of

the UNICOM frequencies for Tengthy aircraft-to-aircraft radio chatter.

At high altitudes their trans-

missions reach out in all directions and tend to block out many local airport UNICOM transmissions.
Remember, use UNICOM Tike a party line telephone--be brief, transmit only essential messages.

000

UNICOM stations are crystal controlled to transmit and

receive only on one freguency.

UNICOM 1s never used for Air Traffic Control purposes.

(1977 Spring-Summer edition) show the revised format.

NOTE: For several years, the Airman's Information Manual and the Sectional Aeronautical Charts
1isted UNICOM by the symbols U-1 and U-2, 2tc. This format is no Tonger being used. The fol-
Towing excerpts from a 1977 edition of a Sactional Chart Legend and AIM Airport Directory

I C'I!BRT
LEGEND ONAE “o
AIRPORT DATA SscTzﬂngg? % I

F55 m—= |nduass F55 o=lpld
NAME CF -118:3»
ATIS 124,
o3 L P2 1230 = UnikOM
VIR Adviy 1253
Aot ed wntry

D - 2 =

WER Adaiy - VIL Ageaary Sares showe wimen AT met aenanly
ang beguanty i1 arhee tham premary 7 begessry
O3 = Eavorar o i
L = Lty mopasahor Sonmet 13 Sunnie
1= Lgheng avidobin Suniet e Somnue geiy an et

out an ATC Tower or FSS;
an ATC Tower or F88;

or F85;

§ FRANEFORT, CAPITAL CITY (FFT) FS5: LOURSYILLECLOU]

—_ 5 -
UNICOM ﬂ;cﬂf“”r
The frequency avallable is indicated, RI“

1228 MHz for Landing Areas (except heliports) with-
123.0 MHz for Landing Areas (except helliports with
123.056 MHgz for heliports with or without ATC To ver

12285 MHz for landing areas not open to the puhlic:
12205 MHz for landing areas not open to the public.

31055 BCSLTIRT (S BO4° FR 1C §75-2888
RWY 08/24: H5005. W WY LGTS, (5440510182
RWY 06: TRELS REN.  RWY 24: TREES REIL
FUEL: 50, 100, JET A10. REPAIRS: MAIOR A & E
ROTR BCN: DUSK.DAWN. UNICOM: 122 &
REMARKS: HWY LGTS OPER DUSK-AWN.

ADVISCRY SERVICE AIRPQRT

NanTower Alrports
F3s
ﬂﬁ NARTIN
561 101230
o SOMERLET
12401 31 :zzaG

L
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 36

Commonly Misunderstood
Areas of Aeronautical Knowledge

(Series 1)

The areas of aeronautical knowledge brought out in this Exam-0-Gram are those with which 50% or
more of applicants are experiencing difficulty on the Private Pilot Written Test. A little knowledge
is a dangerous thing. Erroneous solutions of problems or improper analyses of operational
situations are usually the result of the use of partial information or misinformation, whether it be
in flying activities or on written tests. In this Exam-0-Gram a generalized question is posed,
followed by a brief introductory discussion. This is done to identify the problem areas. ANSWERS
ARE PURPOSELY WITHHELD TO ENCOURAGE THOROUGH STUDY. Complete explanations for
full understanding may be found in the references given.

AVIATION WEATHER REPORTS

1, How can the pilot determine the trend of the ceiling from Aviation Weather (Sequence)
Reports?

Example: 0700 . 0800

) ) ) : ) 0900
128 SCT 280 BKN 47 E5@ BRN 120 OVC hes 3g SCT E5¢ OVC 3¢

Keep in mind the conditions that constitute a ceiling, and the contractions used to represent
these conditions. Scattered clouds, thin clouds, or partial obscurations are not considered
a ceiling. The progressive values denoting the ceiling only, will show the trend of the
ceiling. (Ref: Pilot's Handbook of Aeronautical Knowledge and VFR Exam-0-Gram No. 20.)

TERMINAL FORECASTS

2. How can the pilot determine the predicted weather for a given station and period in Terminal
Forecasts?

All expected cloud bases, with the ceiling specifically identified, are given in height above
the surface of the station. When visibilities above a certain value or surface winds below
a certain value are expected, they are not included. Any predicted changes during the
forecast period are shown immediately following the indicated time of the change. When
advisable for safety and efficiency of operation, AMENDED forecasts are issued and are
so designated in the heading, (Ref: Pilot's Handbook of Aeronautical Knowledge, VFR
Exam-0-Gram No. 26.)

= Exam-0Q-Grams are non-directive in nature and are
issued solely as an information servige to individualg
Rev. 5/?6 - ]_ & interested in Airman Written Examinations,




TEMPERATURE AND HUMIDITY
3. Do high temperature and high humidity adversely affect aircraft performance?

The density of the air in which an aircraft is operated has a significant effect on its
operation and performance. The combination of atmospheric pressure, temperature,
and humidity influences the air density, and contrary to prevailing opinion, moist air
is less dense than dry air. (Rei: Pilot's Handbook of Aercnautical Knowledge; VFR
Exam-0-Gram No. 17.)

CARBURETOR ICE
4, What indications verify the presence and removal of carburetor ice?
The indications, of course, will depend on the type of equipment installed in the aircraft;
i.e., manifold pressure gauge, constant-speed propeller, or fixed-pitch propeller.
(Ref: Pilot's Handbook of Aeronautical Knowledge.)
ALTIMETER ERROR
5. What effect does pressure and temperature have on altimeter indications?
Altimeters are calibrated on the basis of both a standard pressure and a standard tem-
perature at sea level with a standard lapse rate (reduction) as altitude is increased. If

either of these factors are significantly different than standard for the altitude, an
erroneous altitude will be indicated. (Ref: Pilot's Handbook of Aeronautical Knowledge.)

RADIO FREQUENCIES
6. What frequencies can be used to communicate with particular radio facilities?

Although the primary frequency on which a facility transmits can often be learned from
the aeronautical chart, a complete and current listing of the available frequencies is
found in the Airman's Information Manual. Some frequencies are used for both trans-
mitting and receiving, while others, as designated, are for transmitting only or receiv-
ing only. (Ref: Pilot's Handbock of Aeronautical Knowledge; VFR Exam-0-Gram No. 50.)

PRESSURE ALTITUDE
7. How can the pilot in the aircraft determine the pressure altitude?

Erroneously, pressure altitude is often thought to be the actual height above sea level
obtained by placing the "altimeter setting' in the pressure dial of an altimeter. How-
ever, in reality, it is an altitude which, due to existing pressure, is equivalent to an
elevation measured above a stardard pressure level or datum plane, and is obtained by
applying this standard pressure to the altimeter, Ref: Pilot's Handbook of Aeronautical
Knowledge.

PRESSURE TRUE  ABSOLUTE

ALTITUDE ALTITUDE ALTITUDE = !_

VER = Nu 36

6/76

Types of altitude.
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GROUNDSPEED AND HEADING

8.

What must be considered when computing groundspeed and heading?

When solving problems involving speed and direction, the elements which relate to each
other must be expressed in like terms. That is, speed factors must use the same unit

of measurement, and direction components must be based on a common geographical
point, Remember that in Winds Aloft Forecasts, wind speed is given in knots, while the
aircraft's airspeed is normally given in miles per hour; wind direction is measured

from True North, while courses may be True or Magnetic directions. (Ref: Pilot's Hand-
book of Aeronautical Knowledge; VFR Exam-0-Gram Nos, 17 and 26.)

AIRCRAFT INSPECTIONS

9.

How can the pilot determine when an aircraft is due for an inspection?

The frequency and type of inspections required to be performed on an aircraft by
Regulations is dependent on the type of operation in which the aircraft is engaged. Deter-
mination of when the next inspection is due should be made by reference to the comple-
tion record of the previous inspection entered in the aircraft's maintenance records and
not by the Airworthiness Certificate as is frequently believed. (Ref: Federal Aviation
Regulations 91.169 through 91.173; VFR Exam-O-Gram No. 26.)

ACCIDENT REPORTING

10.

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

Although the FAA investigates certain aircraft accidents and incidents, the National
Transportation Safety Board Regulations govern the procedures involved in the notification,
reporting, and investigation of these occurrences. ATl pilots are required to be familiar
with and comply with the part of NTSB Regulations pertinent to safety investigation.

(Ref: National Transportation Safety Board regulation, Part 830; Airman's Information

Manual, Part I.)

FAA Aeranautical Center

Flight Standards Technical Division
Operations Branch

P. 0. Box 25082

Oklahuma City, Oklahoma 73125
Exam-0-Grams available free of charge
Permission 18 héreby granted 10 repro-
duce this material.
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 37

Commonly Misunderstood
Areas of Aeronautical Knowledge

(Series 2)

RVICE
= CElLlNG REPORT
£ ZCRUISE CHARTS

* MOUNTAIN TURBULENCE
+ AERONAUTICAL
SYMBOLS CHART

« AR
EAFOEECA STs

This is the second in a series of Exam-0-Grams dealing with areas of aeronautical knowledge in
which 50% or more of the applicants are experiencing difficulty on the Private Pilot Written Test.
A little knowledge is a dangerous thing. Erroneous solutions of problems or improper analyses

of operational situations are usually the result of the use of partial information or misinformation,
whether it be in flying activities or on written tests. In this Exam-O-Gram a generalized question
is posed, followed by a brief introductory discussion. This is done to identify the problem areas.
ANSWERS ARE PURPOSELY WITHHELD TO ENCOURAGE THOROUGH STUDY. Complete
explanations for full understanding may be found in the references given.

SPECIAL VFR WEATHER MINIMUMS IN A CONTROL ZONE

1, Will Regulations permit VFR cperations in a control zone when the ceiling is less
than 1, 000 feet or visibility is less than 3 miles?

The exact weather minimums required by Regulations for VFR operations in a control
zone will vary, depending on the actions taken by the pilof. Basic VFR weather mini~
mums apply unless the pilot obtains a special VFR clearance. (Ref: Federal Aviation
Regulations 91. 107 and VFR Exam-0O-Gram No. 26.)

AIRPORT ADVISORY SERVICE (Non-Radar)
2. What airports have Airport Advisory Service?
This service is available (at the option of the pilot) from the Flight Service Station at

various airports under certain prescribed conditions. Ref: Pilot's Handbook of
Aeronautical Knowledge, Chapter 24,

Rev. 1/72




REPORTED CLOUD HEIGHTS VERSUS THEIR INDICATED ALTITUDE

3.

What is the relationship between Cloud/Ceiling Reports and Altimeter Indications?

Except in those instances where it is specifically noted otherwise, all cloud and ceiling
heights in aviation weather reports and forecasts are given in feet above the ground.

The altimeter, however, is normally adjusted to measure altitude above sea level (MSL).
This seems to be a confusing situation to many pilots. The problem is roughly compara-
ble to the situation where air and ground speeds are computed in miles per hour, but

wind speeds are given in knots. Just remember that you must reduce the information to

a common denominator. That is, the point of reference must be common to both measure-
ments. (Ref: Pilot's Handoook of Aeronautical Knowledge, Chapter 11, and VFR
Exam-0-Gram Nos. 17, 20, and 21.)

CRUISE PERFORMANCE CHARTS

4,

How are Cruise Performance Charts used?

The manufacturer of today's light airplane provides cruise charts or graphs pertaining
to the rate of fuel consumption, true airspeed, range, endurance, etc, at different
altitudes and power settings., These charts may be relatively simple or quite sophisti-
cated, but in either case, it is important to remember that the performance data is
based upon specific conditions of mixture, temperature, pressure, gross weight, wind,
etc. Any deviation from the specific information upon which the chart computations
were based will affect the accuracy of some or all of the results. For example, most
Cruise Performance Charts are based on zero wind and standard atmospheric conditions,
yet, during actual operations, these conditions seldom prevail. It should be noted that
wind has a very significant effect on the distance an aircraft can fly but no effect on
its rate of fuel consumption or the total time it can remain aloft, (Ref: Pilot's Hand-
book of Aeronautical Knowladge, Chapter 23, and VFR Exam-0O-Gram No. 33.)

MOUNTAIN TURBULENCE

5‘

Will strong winds in mountainous terrain present any special flying hazards?

Although clouds and weather of any significance should be of particular concern to pilots
when operating in mountainous areas, hazardous conditions may be encountered in
cloudless skies or when excellent VFR conditions prevail in these areas. (Ref: Pilot's
Handbook of Aeronautical Knowledge, Chapter 7. For more complete coverage of this,
refer to Advisory Circular 00-17, Turbulence in Clear Air.)

AERONAUTICAL CHART SYMBOLS

6‘

What is the meaning of the chart symbols pertaining to radio facilities which appear
on Visual Navigation Aeronautical Charts?

The symbols pertaining to radio facilities are explained on the charts. Careful compari-
son and study of these symbols and their explanatory legend should make it relatively
easy to determine the exact nature of the radio aids available at any location. CAUTION:
Chart information may be out of date and should always be checked against the informa-
tion in the Airman's Information Manual and teletype NOTAMS at the Flight Service
Stations, (Ref: Pilot's Hardbook of Aeronautical Knowledge, Chapter 13, and VFR
Exam-0-Gram No. 50.)

1/72
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AREA FORECASTS

7!

How can a pilot use Area Forecasts in preflight planning ?

Area Forecasts deal with weather on a regional basis and are intended primarily as
Enroute Forecasts. A pilot can obtain a broad picture of the weather conditions he is
likely to encounter during the time period specified by:

A. Studying the forecast with regard to clouds, weather, icing, freezing level(s),
turbulcnce, and weather outlook,

B. Carefully locating the speciiic geographical area as described in the forecast to
which the items in (A) apply.

C. Establishing the times during which (A) will apply to (B).

D. Correlating (A), (B), and (C) with the planned route of flight as well as estimated
departure, enroute, and arrival times.

(Ref: Pilot's Handbook of Aeronautical Knowledge,
VFR Exam-O-Gram No. 286.)

FAA Aeronautical Center

Flight Stardards Technical Division
Operations Branch

P. 0. Box 25082

Oklahoma City, Oklahoma 73125

Exam-0-Crams available free of charge-
single copy only per request. Permission
is hereby granted to reproduce this
material.
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Department of Transportation
FEDERAL AVIATION ADMINISTRATION
VFR PILOT EXAM-O-GRAM® NO. 38

MIXTURE CONTROL--FUEL/AIR RATIO

It is generally conceded by most leading aircraft engine manufacturers

that correct use of the mixture control in flight for adjusting the fuel/air
ratio (F/A) is one of the most important items in the operation of aircraft
engines. This Exam-0O-Gram explains some of the related factors which
should be considered when leaning the fuel/air mixture. It is hoped that
this brief discussion will serve as a stimulus for pilots to study and search
for more information on this subject--in aircraift power plant manuals--
and especially the engine manual pertinent to the aircraft they are operat-
ing. Certain General Aviation Written Examinations contain test items
which are concerned with the results of improper use of mixture control.

The mixture control knob in an aircraft cockpit is usually RED--an indication that it should be used
with "caution. ' Proper leaning of the mixture provides smoother engine operation, more power for a
given power setting, best range and endurance; on the other hand, misuse of the mixture control can
soon ruin an aircraft engine.

WHAT DOES FUEL/AIR (F/A) RATIO MEAN? It is the ratio between the weight of the fuel and the
weight of the air that goes into the cylinders. In general, gasoline engines require approximately 15
pounds of air in order to completely burn 1 pound of gasoline. However, a theoretically perfect mixture
ratio is not essential or desired in all cases. Certain conditions may require the use of mixture either
richer or leaner than this average ratio. Usually, the useful mixture ratios are between 1 to 11 and
1to 16. Fuel and air proportions are expressed on the basis of weight rather than volume. Fuel/air
ratios may be given as a direct ratio. such as 1 to 12, but in more common usage, they are designated
as decimal fractions such as 0.083. For example: 1+ 12 =0, 083:1 (0. 083 1b. of fuel to 1 lb. of air).

WHAT IS THE FUNCTION OF THE CARBURETOR? It measures the correct quantity of fuel to be sup-
plied to the engine, ATOMIZING and MIXING the fuel with air in the correct proportion (F/A ratio)
before the mixture enters the cylinders. This proportioning must be done correctly regardless of the
speed. load, and altitude at which the engine is operating. Gasoline cannot ignite or burn when in the
liquid state, it first must be vaporized and mixed with the correct amount of air before it can be ignited
and combustion takes place. When compared to other gasoline engines, aircraft engines operate at a
greater altitude range and therefore are equipped with manual and/or automatic mixture controls.

HOW ARE CARBURETORS NORMALLY CALIBRATED? They are calibrated for sea-level operation,
which means that the correct mixture of fuel and air will be obtained at sea level with the mixture con-
trol in the "full rich™ position. As we climb to higher altitudes. the air density decreases--that is, a
cubic foot of air will not weigh as much as it would at a lower altitude. Therefore. the weight of air
entering the carburetor will decrease, although the volume remains the same. The amount of fuel enter -
ing the carburetor depends on the volume of air and not the weight of air. As the altitude increases, the
amount of fuel entering the carburetor will remain approximately the same for any given throttle setting.
Since the same amount (weight) of fuel is entering the carburetor, but a lesser amount (weight) of air,
the fuel-air mixture becomes richer as altitude increases.

WHAT DOES THE MIXTURE CONTROL DO? It compen-
sates for the decreased air density by metering the amount
of fuel that passes through the main jet in the carburetor.
In the less dense air at higher altitudes. a leaner mixture
reduces fuel consumption and provides smoother engine
operation. The mixture control is used to reduce the
amount of fuel flow and maintain the proper F/A ratio--
this is also true of engines with fuel injection.

* Exam-0-Grams are non-directive in nature and are
issued sol as an information service 1o individuals
interested in Airman Written Examinaticns,

Needle Type Mixture Control System
DISTRIBUTION: ZC-307




AT WHAT F/A RATIO DO THE HIGHEST CYLINDER TEMPERATURES OCCUR? The greatest heat
occurs at a fuel to air ratio of 1 to 15, or . 067, and this is known as stoichiometric mixture (pro-
nounced like stoy-key-o-metric), which is the chemically correct mixture where all the air and all
the fuel is burned. Even though an F/A ratio of . 067 is considered a chemically correct mixture for
combustion, it produces peak temperatures and this is generally the mixture which will cause all gas-
oline engines to run the hottest (see Illustration below).

Stoichiometric Mixture
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Fuel-Air Ratios vs Power & Temperature

The mixture of . 067 is a theoretical point that can be demonstrated only on a single cylinder engine

in a laboratory. In engines with more than one cylinder, the variations in fuel distribution between the
cylinders makes it difficult to evaluate the F/A ratio in each cylinder. This matter of distributing
equal amounts of fuel and air to the various cylinders is one of the greatest problems facing the air-
craft engine manufacturers--or the designer of any gasoline engine for that matter. Because of the
unequal Fuel/Air ratio in the various cylinders, the pilot who practices using extremely lean mixture
settings without reference to proper instrumentation can experience a situation where all eylinders on
his engine are operating at normal temperatures--except for one hot cylinder, where the exhaust valve
and seat are red hot.

WHAT IS THE "BEST POWER'' MIXTURE ? The . 080 fuel/air ratio is known as the "Best Power"
mixture and it is that ratio at which the most power can be obtained for any given throttle setting.
"Best Power' mixture is the fuel/air ratio where we can get a given power with the lowest manifold
pressure or throttle setting. (See Ilustration above. )

WHAT DOES EXCESS AIR AND EXCESS FUEL MEAN IN THE ILLUSTRATION? The illustration shows
"Excess Air' on the left side of the . 067 mixture, which means there is more air in the cylinders than
is needed for normal combustion, and this excess of air absorbs heat and helps to cool the engine. On
the right side of . 067 mixture, we have "Excess Fuel" which means that there is more fuel in the cyl-
inders than is needed for normal combustion, and this "Excess Fuel' also absorbs heat and provides
additional cooling. Large supercharged engines can operate in the "Excess Air" lean mixture side of
the . 067 mixture, whereas the carburetor equipped, unsupercharged small aircraft engine should never
be leaned to this extent. For example: If the manual mixture control of a supercharged engine is
moved toward the lean position, cylinder head temperatures will be greatest when the F/A ratio is . 067
and as the mixture is leaned still further. cylinder head temperatures will return to cooler normal
values. When cylinder head temperatures climb too high while leaning carburetor equipped, unsuper-
charged engines, the mixture must be richened in order to return to cooler head temperatures.

WHAT IS MEANT BY UNEVEN MIXTURE DISTRIBUTION? In a carburetor equipped engine, the intake
manifolds and induction pipes are used to distribute the fuel and air charge to the various cylinders.
Those cylinders which are the farthest from the carburetor often receive a slightly leaner mixture than
those cylinders close to the carburetor. When the mixture control is used to lean the mixture, the
cylinders which are already receiving a leansr mixture will be the first ones to run hot or misfire.

DOES FUEL INJECTION PROVIDE BETTER FUEL DISTRIBUTION? Yes, the fuel is injected into the
intake manifold and it is mixed with air just before entering the cylinders. Theoretically, all of the
eylinders of a fuel injection engine are receiving an equal amount of fuel.

.-

VFR — No. 38



NOTE: Fuel injection engines are equipped with Fuel Flow Gauges to indicate the F/A
mixture being supplied to the engine. Some of these instruments also show the percent-
age of power being used. Proper mixture control and better economy in the operation
of a fuel injection engine can be achieved best through the use of an Exhaust Gas Tem-
perature Indicator, a Cylinder Head Temperature Gauge and an Oil Temperature Gauge.
The two latter instruments have slow response times but the trend of these basic heat

references are very meaningful.

WHAT ARE THE RESULTS OF HAVING THE MIXTURE TOO LEAN? When the mixture is too lean
there is too little fuel for the amount of air--in terms of weight. Rough engine operation, sudden
"cutting out'" or "back firing, ' detonation, overheating, or an appreciable loss of engine power may
occur. Lean mixtures must be avoided when an engine is operating near its maximum output.

AT WHAT ALTITUDE IS LEANING THEE MIXTURE NORMALLY EFFECTIVE? Leaning is normally
effective above 5, 000 feet; however, some aircraft engines may be leaned below 5, 000 feet. Always
follow the manufacturer's recommendstions on leaning the fuel mixture for the particular airplane.

By leaning the mixture at too low an altitude or leaning the mixture excessively, you could damage the
engine at a high power setting. For example: Suppose that a pilot had been cruising at 8, 000 feet with
a lean mixture and forgot to move the mixture to full rich before entering the traffic pattern of a low
elevation airport. The pilot may experience a rough engine or the engine might "cut out" or even
worse if he were to exceed approximately 70% power in the pattern or on a go-around he would be in
serious trouble with detonation and engine overheating. In general, lean mixtures must be employed
with caution when operating aircraft engines at high power settings.

WHY IS 5,000 FEET CONSIDERED A SAFE ALTITUDE FOR LEANING? Certain aircraft engine manu-
als state that their engines should not be leaned below 5, 000 feet. At 5, 000 feet the unsupercharged
engine is capable of developing only about 75% of its rated power, and at less than 75% power it is much
harder to get into trouble using improper leaning techniques, since the cylinders and other engine parts
are operating at lower temperatures.

WHAT IS DETONATION? Detonation is the spontaneous explosion of the
unburned charge (in the cylinders) after normal ignition. If the temperature
and pressure of the unburned portion of the fuel-air charge reach critical
values, combustion will begin spontaneously. The result is a sudden and
violent explosion of the charge (detonation) rather than the relatively slow
burning of normal combustion,

Continued operation when detonation is
presert can result in dished piston heads,
collapsed valve heads, broken rings, or
erodec portions of valves, pistons, or
cylinder heads, and may terminate in
sudder and complete engine failure.

g
NORMAL BUBNING

Since it is very important to avoid detonation, it is well to consider
the principal factors which contribute to this condition. The anti-
knock value of the fuel (octane rating-performance no. ), cylinder head
temperature, incoming mixture temperature, fuel-air ratio, and in-
take manifold pressure are the most important factors of greatest
DETCHATION e .

significance for the pilot.

Usually detonation cannot be recognized from the cockpit through sound or engine roughness; there-
fore, protection from its possible occurrence must be provided by the design of the engine and adher-
ence to the engine operating limitations.

WHAT IS PRE-IGNITION? Pre-ignition is the uncontrolled firing of the fuel-air charge in advance of
normal spark ignition. It is caused by the presence within the combustion chamber of an area which is
incandescent (red hot, glowing, luminous, with intense heat) and serves as an ignitor in advance of nor-
mal ignition. Pre-ignition may result from a glowing spark plug electrode, exhaust valve, or perhaps
a carbon or lead particle heated to incandescence. As with detonation, such operating factors as high
intake air temperatures, lean mixtures, high manifold pressures, and improper cooling are likely to
set the stage for pre-ignition. Pre-ignition may start detonation, and paradoxically, detonation may
start pre-ignition because of the high temperatures involved. Moreover, pre-ignition can be fully as
destructive as detonation.

5 B

VFR — No. 38




HOW IS ADDITIONAL FUEL PROVIDED FOR COOQOLING THE ENGINE ON TAKEOQOFF? At full power
on takeoff with the mixture "full rich" you are assured of the best combination of power and cooling.
The enrichment of the fuel-air mixture at high-power output is accomplished in actual carburetor
design by the incorporation of auxiliary fuel-metering devices. Such devices are variously known as
economizers, high speed jets, enrichment jets, power compensators, etc. Regardless of the name
applied, all such units serve the same general purpose--that is, when full power is used on takeoff,
the enrichment jets or valves cut in and provide additional fuel. This additional fuel helps to cool the

engine during maximum power operation.

WHAT ARE THE RESULTS OF USING AN EXCESSIVELY RICH MIXTURE AT HIGH ALTITUDES?
Whenever an unsupercharged engine is operated at a high altitude with an
excessively rich mixture, the power will be reduced from that which is
available at that altitude with proper mixture. Excessive fuel is not
required for combustion chamber cooling at high altitudes. The fouling
of spark plugs is one of the greatest "bad effects' of operating with an
excessively rich mixture. Spark plugs are designed to operate within
certain heat ranges in order to function properly and operate without
fouling. The excessively rich mixture will cause a below normal tem-
perature of the spark plug center electrode, which, in turn, results in
the formation of carbon and lead deposits. These deposits are electri-
cally conductive and when they reach a sufficient depth, the electric
current will flow through the deposit rather than "jumping-the-gap' in
the spark plug to ignite the fuel air charge, This is what is known as

a "fouled" or "shorted out' plug, since the current flows across the
deposits on the ceramic insulator and is grounded instead of jumping

the gap. Therefore, it is essential to maintain a fuel-air ratio which
will provide sufficient heat in the combustion chamber to vaporize any
deposits which may form on the ceramic center of the spark plug.

Radio Shielded Spark Plug

i . FOLLOW THE MANUFACTURER'S RECOMMENDATIONS
ON LEANING THE MIXTURE.

=
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SIMPLE ADF FOR VFR NAVIGATION
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To test the applicant’s knowledge of the oractical aspects of cross-country flying, FAA written
examinations contain test items on the use of radio aids to VFR navigation. In analyzing applicant
performance on written examinations, it is apparent that a high percentage of applicants lack an
adequate understanding of Automatic Direction Finding (ADF) procedures. Since a large number of
modern aircraft are ADF equipped, it is essential that VFR pilots have a reasonable knowledge of
the use that can be made of this importaat navigational aid. Since there is very little instructional
material available to the VFR pilot in this area of knowledge, the material which follows is
pertinent, timely, and promotes aviation safety.

The methods presented here are only the basic and more common uses of ADF suitable for VFR
flights where "pin point" precision is not a vital factor. These methods include how to (1) fly to the
station, (2) determine the direction of your position from the station, and (3) determine the ADF
indication that signifies arrival at a desired direction from the station.

WHAT TYPE OF RADIO STATIONS CAN BE USED FOR ADF? Most ADF receivers receive signals
in the frequency spectrum of 190 KHz (Kilo Hertz) to 1750 KHz, which includes LF (low frequency)
and MF (medium frequency) navigation facilities, and the AM (amplitude modulation) commercial
broadcast stations. Primarily for air navigation, the LF/MF stations are FAA and private non-
directional radio beacons (Rbn), ILS compass locators (LOM), and four-course radio ranges (MRA).
Marine radio beacons can be used but present difficulties in air navigation because they transmit only
at brief scheduled periods and are arranged in groups of three or more along the coast, with each
in the group transmitting on the same frequency. AM stations, or standard broadcast stations, are
useful for air navigation; but remember that they can be identified only when the broadcast is inter-
rupted for "station identification, " some operate only during daylight hours, and many of the low-
powered stations transmit on identical frequencies causing erratic ADF indications.

HOW DOES AN ADF INSTRUMENT INDICATE DIRECTION TO THE STATION? As implied by its
nickname "Bird Dog, " the ADF has automatic direction qualities which result in the indicator always
pointing to the station to which it is tuned. This action is presented to the pilot on the vertically
mounted face of the instrument (Fig. 1 and 2); that is, when the pointer is straight up (nose position),
the station is ahead of the aircraft; when the pointer is straight down (tail position), the station is
behind the aircraft; and when pointing 907 to either side (wing tip position), the station is off the
respective wing tip,

WHAT DOES THE ADF INDICATION MEAN IN TERMS OF BEARINGS TO THE
STATION? The more commonly used ADF instrument (sometimes termed

Radio Compass), to which this Exam-0-Gram relates, has a stationary azimuth
dial graduated up to 360° (with 360 or O at the top of the instrument representing
the aircraft nose). The bearing pointer shows only the relative bearing, or angle
from the nose of the aircraft to the station; i. e., the Relative Bearing in Fig. 1
is 060°. A more sophisticated instrument called a Radio Magnetic Indicator (RMI)
uses a 360° azimuth dial which, being slaved to a gyro compass, turns with the
aircraft to continually show the Magnetic Heading of the aircraft at the top of the
instrument. With this rotating azimuth thus referenced to a magnetic direction,
the bearing pointer superimposed on the azimuth, then indicates the Magnetic
Bearing to the station. For example, in Fig. 2, the Magnetic Heading is 240°;
the Magnetic Bearing to the station shown by the No. 1 needle, is 104°, The

No. 2 needle shows a Magnetic Bearing of 040° to another station.

* Exam-0 -Grams are non-directive in nature and are
issved solely as an information service to individuals
interested in Airmar Writter Examinations,
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HOW CAN ADF BE USED TO FLY TO THE STATION? The easiest, and perhaps the most common
method, is to "home" to the station. Since the ADF pointer always points to the station, simply head
the aircraft so that the pointer is on the 9° or nose position. The station, then, will be directly ahead
of the aircraft, With a crosswind, however, the aircraft would continually drift and, unless a change
in heading is made, would no longer be headed straight to the station. This would be indicated by the
pointer moving to the windward side of the nose position. By turning into the wind (toward the pointer)
50 as to continually return the pointer to the 0° position, the aircraft is flown to the station, although
in a curving flight path, as shown in Fig. 3 inbound. (As this curving flight path deviates from the
direct course, use caution to avoid drifting into unanticipated obstructions or terrain.) The lighter
the crosswind and the shorter the distance, the less the flight path curves. Upon arrival at and pass-
ing the station, the pointer will swing from a nose position to a tail position,

IS IT POSSIBLE TO "HOME'" AWAY FROM THE STATION? TFor all practical purposes--NO!
"Homing" away from the station can be accomplished only if there is no crosswind. Attempting to keep
the station directly behind the aircraft in a crosswind by turning to keep the pointer on the tail or 180~
position, requires that the aireraft be turned more and more to a downwind heading. This, of course,
results in the aircraft getting further anc further from the desired course (Fig. 3 outbound).

.l

WDIRECT | COURSE

INBOUND OUTBOUND
Fig. 3

OF WHAT IMPORTANCE IS THE MAGNETIC HEADING OF THE AIRCRAFT WHEN USING ADF?

ADF should be considered as a moving, "'fluid"” thing. The number to which the indicator points on
the fixed azimuth dial does not mean anything directionally until it is related to the aircraft's heading.
Due to this relationship, the heading must be observed carefully when reading the Relative Bearing-
to-the-station. Anytime the heading is changed, the Relative Bearing will be changed an equal number

of degrees.

HOW CAN THE MAGNETIC BEARING TO A STATION
BE DETERMINED ON A FIXED ADF AZIMUTH DIAL?
Looking at the ADF instrument, imagine yourself as
being in the center of the fixed azimuth, with the nose
of the aircraft at the 0° position, the tail at the 180°
position, and the left and right wing tips at the 270°
and 090° positions respectively. When the pointer is
on the nose position you are heading to the station

and the Magnetic Bearing can be read directly from
your compass (plus or minus deviation). If the

pointer is left or right of the nose, note the direction
and number of degrees of turn that would (if you were
to head to the station) move the pointer tc the nose
position, and mentally apply this to your heading. For
example, in Figure 4, a turn 60° to the left would place
the pointer on the nose position. 60° left of the 090°
Magnetic Heading is a Magnetic Bearing of 030° to the
station. Your location, then, is southwest of the
station, and if you were to head to the station, your
heading would be 030°.

Fig. 4
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HOW CAN THE MAGNETIC BEARING FROM THE

STATION BE DETERMINED? Since the direction from
the station is the opposite of the direction to the station,
it can be determined by following the steps discussed

in the preceding paragraph and add or subtract 180°, as
appropriate, to the aircraft-to-station bearing. In other
words, find the reciprocal of that bearing, If the ADF
pointer happens to be behind the wing-tip position (flying
away from the station), an alternate method is to note
the number of degrees and the direction of turn that
would move the pointer to the tail position, and apply

to the heading. For example, in Figure 5, a turn 45°

to the right would place the pointer on the tail position. o~
45° to the right of the 030° Magnetic Hezding is a
Magnetic Bearing of 075 from the station (east-
northeast of the station). Just as '"radials" always
extend outward from a VOR station in a magnetic
direction, the Magnetic Bearings from an ADF sta-
tion should be thought of as ""radials" of that ADF
station. It is important to determine the radial
(bearing from the station) because to locate your
position, the line of position must be plotted from / Fig. 5
the known station location, as similarly done in VOR
orientation,

CAN THE ADF INDICATION WHICH SIGNIFIES ARRIVAL AT A SPECIFIC BEARING-TO-THE-
STATION BE PREDETERMINED? YES! From the aeronautical chart, first ascertain whether the
station is left or right of the course beinz flown. Then, after selecting the Magnetic Bearing-to-the-
station that you desire to intercept, determine the angular difference between that bearing and your
Magnetic Heading (angle of intercept). With the aircraft headed to the 07 position of the ADF azimuth,
the bearing indicator, in pointing to the station, will show the relative angle between the aircraft's
nose and the station. As you continue on course this angle will gradually change, since the position of
the aircraft relative to the station is changing. Arrival at the preselected bearing-to-the-station will
be indicated when the pointer shows the difference between the heading and that bearing (angle of
intercept). For example, as shown in Figure 6, if your Magnetic Heading is to be 315° and the
selected bearing-to-the-station is 2257, the angular difference is 90° left. Arrival on this bearing
then, will be indicated when the pointer is 90" left of the nose position. If the station is to the right
of the course on a bearing of 0457, the 90° angle between the heading and the bearing would be shown
to the right of the nose position, as in Figure 7.
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HOW CAN MAGNETIC BEARINGS TO OR FROM A STATION BE DETERMINED ON AERONAUTICAL
CHARTS? Since a compass rose or azimuth is not shown at LF/MF or AM stations on VFR-type
charts, the most accurate way to obtain a Magnetic Bearing is to measure the direction with a plotter,
taking inio account the local magnetic variation. However, the many VOR azimuths and airway courses
(already oriented to magnetic direction) priated on the chart can be used satisfactorily for approxima-
tion of ADF bearings on VFR flights. This approximation can be made on the basis of the direction of
the nearest VOR radial or airway that most closely parallels the bearing of the ADF station, Remem-
ber, though, that the VOR radial or printed airway direction is outbound from the station. To find

the bearing to the station, simply determine the reciprocal of the parallel radial or airway.

HOW CAN ADF BE USED TO SUPPLEMENT VOR NAVIGATION? One of the most valuable uses of
ADF is the determination of your position along the course being flown. Even though you are following
a course along a VOR radial, obtaining an ADF bearing that crosses the course will establish your
"fix"' or position along that course. This is particularly advantageous when an off-course VOR is not
available for a cross bearing or when the orly VOR receiver must be used as the primary tracking
system.

WHAT CAN CAUSE AN ERRONEOUS ADF INDICATION? As mentioned earlier in this Exam-O-Gram,
two or more standard broadcast stations may transmit on the same (or close to the same) frequency
and interfere with each other's signal. This causes the ADF pointer to oscillate in an attempt to dis-
criminate between stations. Whenever possible, choose stations of higher power and lower frequen-
cies or wait until you are closer to the station before using it. Another source of erroneous bearings
is improper tuning, or tuning in the fringes of a signal. Always tune to the center of the signal, which
may be a few KHz (Kilo Hertz) on either side of the published frequency. And,

of course, always make an absolute identification of the station before using it for navigation purposes.
In the vicinity of elecirical storms, the ADF pointer tends to swing from the radio station to the center
of the storm at every flash of lightning. This makes it difficult to obtain reliable bearings. Erroneous
or fluctuating bearings may also result from the deflection of radio waves from the surface of
mountains. Use caution when taking bearings over mountainous terrain.

8/€i
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VISUAL APPROACH SLOPE INDICATOR (VASI)

Within the National Airspace System, there are many ajrports equipped with the standard Visual
Approach Slope Indicators, and some are equipped with Abbreviated Visual Approach Slopes. The
abbreviated systems contain fewer 1ight units which may be installed on one side of the runway
only, It is apparent that misconceptions and a Tack of knowledge concerning this aid exist among
the general aviation public. To assist those who are not familiar with VASI, particularly those
taking FAA written tests, this Exam-O-Gram briefly explains the system, and answers questijons
commonly asked regarding the purpose, availability, and use of the device.

SYSTEM DESCRIPTION. The Visual Approach Slope Indicator (VASI) is a ground device which uses
lights to define a predetermined visual glide path during the approach to a runway. As soon as the
VASI lights are visible on final approach--day or night--a pilot receives the same information by vis-
ual reference that the glide slope unit of the Instrument Landing System (ILS) provides electronically.
Once the principles and color code of the lighting system are understood, flying the VASI is as simple
as looking out through the windshield and establishing and maintaining the proper rate of descent to

stay on the glide slope.

This facility emits a visual light path within the final approach zone, at a fixed plane inclined from a
minimum of 23 ° to a maximum of 4° from horizontal, which gives the pilot visual descent guidance
during an approach to landing. The beam width is 15 degrees on each side of the extended runway
centerline, but actual runway alignment is not provided by VASI. Course guidance o assure runway
alignment should be obtained by reference to the runway lights, the runway itself, or by other

approach aids.

Standard installation of the system requires twelve light-source boxes arranged in two split bars of
light that straddle the runway. A set of 3 light units (boxes) is placed on each side of the runway
approximately 600 feet from the threshold, and a second set of 3 is placed on each side at approxi-

mately the 1, 300-foot point from the threshold. Formerly, these light unit arrays were known as the
"downwind" and "upwind" Tlight bars, respectively. Currently, however, the downwind bar is ca]'!e<_1 the
"near bar" and the upwind bar is known as the "far bar." The visual approach slope reference point is

located midway between the far and near bars.
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APERTU f\: E
{approx. 2" wide)

LIGHT UNITS. Each light unit consists of a metal box 4. 5 feet square
and about 1 foot thick, housing three high intensity sealed beam lamps.
Immediately in front of the lamps is a color filter assembly, the upper
two-thirds of which is red and the lower portion is clear. Across the
front of the box at the focal point of the lamps is a 2-inch aperture

that extends across the width of the box. The "lens" effect, thus
achieved, causes the light to appear white when viewed from a high
angle, red when viewed from a low angle, and pink when viewed from
the horizontal center of the aperture. The light intensity of each light
unit is approximately 40, 000 candlepower in the white light zone.

PRINCIPLE. The basic principle of VASI is that of color differential
between red and white. The VASI provides obstruction clearance in
the final approach area only. It is especially effective during
approaches over water or featureless terrain where other sources of
visual reference are lacking or misleading.

HOW ARE THE VASI APPROACH LIGHTS USED? For VFR conditions, proceed
inbound maintaining normal traffic pattern altitude. When the near
(downwind) bars transition from red through pink to white, commence
descent. When on the proper approach path, the pilot is, in effect,
overshooting the near bar 1ight beam, and undershooting the far bar
Tight beam. Thus, he sees the near bars as white and the far bars

as red. When below the glidepath, both bars are red; when high, both

VASI L[GHT UNIT bars are white.
Departure from the glidepath is indicated to
the pilot by a transition in color of one of ,/%
the light bars. If the departure is to the sy ==
high side, the far bars will change from red gEﬂhED FILTER f o B
through pink to white, leaving a completely LAMPS sm o=
white display. If the departure is to the = 2
low side, the near bar will change from white = =5
through pink to red, warning of a descent fr— - .{___{__WERTURE
below the approach slope--by a completely Ml it =

) Ce—

ABOVE GLIDE SLOPE ( PILOT SEES WHITE/WHITE )

red array of lights.

NOTE: Some deterioration of system guid-
ance may occur as the pilot approaches the
runway threshold due to the spread of light NOTE: .
sources and narrowing of individual colors. RED FILTERS COVER -
However, the VASI wigil bring the pilot safely T68:&/3_OFLAMES _ ==
through a "'gate' at the threshold where he may
accomplish a normal flareout and landing. {
Since deterioration of system guidance occurs <

close in, the VASI is an approach aid rather ON GLIDE SLOPE ( PILOT SEES RED/WHITE )

than a landing aid.
[ X X

WHAT ARE THE USABLE DISTANCES OF VASI? During daylicht hours the VASI lights normally can
be seen at distances of approximately 4 to 5 nautical miles. With bright sunlight or snow conditions
the range is decreased. During the hours of darkness the lights may be seen at greater distances.

CAN THE LIGH! INTENSITY OF VASI BE ADJUSTED? Yes, the standard VASI system includes a
light intensity control switch in the control tower. This remote conirol may be a two position "HIGH-
LOW'" switch or a three position "LOW-MEDIUM-HIGH" selector. If a pilot making a night VASI
approach desired to have brightness of the lights turned down, he can request the controller in the

tower to do so. VPR 40
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Glide path area approximately 97'in width
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TYPICAL VASI COLOR INDICATION PROFILE

WHAT ARE SOME OF THE FACTORS THAT AFFECT A PILOT'S COLOR INTERPRETATION? Such
factors as snow, dust, precipitation, and color of background terrain affect the pilot's color interpre-
tation of the VASI. Atmospheric conditions may distort the color the pilot is actually seeing or pre-
clude the determination of a well-defined glide path or transition area. However, there is no
distortion in the Red/Red area. When all lights are solid red, the aireraft is definitely below the
glide slope.

§ PONTA CITY MUNI (PNC) F55: PONCA CITY(FNC)
WY 1735, 201, oY L6, (560072113 wik

HOW DOES A PILOT DETERMINE IF AN AIRPORT IS EQUIPPED WITH Tw;ﬂ:imfvim FGTTFC  RWY 35 POLE LINES REIL VASI —=f—
VASI? By referring to the Airman's Information Manual T e
(AIM) Airport/Facility Directory 1isting for that airport. REMARKS: RAY LCTS OPER DUSKDMN. _CERT FAR 133 CFRINOEKA._ NORTH
Note in the excerpt to the right that VASI equipment is B A T N UL A o ce et
provided for Runways 17 and 35. There is no VASI infor- SOF AWY: 17
mation Tisted on WAC or Sectional Charis, however, it SR et e oA
does appear on the Instrument Approach Procedure Charts. KILEAIRE NDB 1717 5.2 NN T0 RAY 17

WHEN ARE THE VASI LIGHTS IN OPERATION? The VASI shall normally be operated, day or night,
when the runway it serves is the landing runway--or--when requested by the pilot.

ARE THERE ANY REGULATIONS THAT DEAL WITH VASI? Yes, FAR 91, 87 states in part:
"(d) Minimum altitudes. When operating to an airport with an operating control tower, each pilot
of --. . . (3) an airplane approaching to land on a runway served by a visual approach slope indi-
cator, shall maintain an altitude at or above the glide slope until a lower altitude is necessary for a
safe landing. " (NOTE: Regulations permit normal bracketing maneuvers above or below the glide
slope that are conducted for the purpose of remaining on the glide slope. )

[ X N J

VASI provides unquestionable obstruction clearance in the approach area which is very comforting
during night landings at strange airports. It reduces the chance of overshooting or undershooting,
and it aids in making a landing in the first portion of the runway. VASI is also an effective noise
abatement procedure where large airplanes and turbine-powered airplanes are concerned.
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Department of Transportation
FEDERAL AVIATION ADMINISTRATION

VFR PILOT EXAM-O-GRAM*® NO. 41

CONTROLLED AIRSPACE (SERIES 1)

Incorrect answers selected by many applicants in FAA Airman Written Examinations indicate that
knowledge of controlled airspace and the application of pertinent Federal Aviation Regulations is a

very weak area in pilot education. This weakness is further confirmed in investigations of accidents
and violations. Just as there are traffic laws and restrictions regulating the operation of automobiles
in certain areas or zones, there are regulations governing the operation of aircraft within designated
airspace, These regulated areas are establicshed only in the interest of safety. To apply the regulations
pertinent to a particular airspace, the pilot must first identify and determine whether he is within that
airspace. However, unlike streets and highways where automobile operation is restricted, airspace
with special flight restrictions has no posted signs or markers. Consequently, in locating controlled
airspace, you must visualize it by correlating the chart symbols with ground reference points. Where
the vertical or horizontal limits are not shown on the chart (for example, the limits of an airport traffic
area), a knowledge of the boundaries is essential.
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To assist in locating and identifying various controlled airspace, this Exam-0-Gram attempts to show
in three-dimensional perspective, only that airspace closely related to VFR flights. While the dimen-
sions of the airspace are indicated, the illustrations are not drawn in true proportions. An accurate
and complete description of each airspace will be found in FAR Part 1, Definitions and Abbreviations,
or Part 71, Designation of Federal Airways, Controlled Airspace and Reporting Points.

As you read this Exam-0-Gram relate each illustration to the Sectional Chart excerpt above; then
eonsult the applicable regulation referenced in the accompanying text. Although each airspace has its
individual boundaries and rules, you should remember that frequently one overlaps or is collocated with
another, as in the case of an airport having an airport traffic area within a control zone, Appearing
with each illustration are review questions dealing with VFR flights on the above chart segment. Check
your anewers against the answers and explanations given in the next Exam-0O-Gram (No. 42).
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AIRPORT TRAFFIC AREA - airspace within
5 statute miles of an airport at which a
control tower is in operation, This airspace
extends from the ground up to but not includ-
ing 3, 000 feet above ground level (AGL).

The boundaries are not depicted on aero-
nautical charts but the presence of an airport
traffic area is indicated when tower radio
frequencies are shown in the airport data
box. (Letters CT appear on new series
Sectional Charts,) While this area is not
designated as controlled airspace, the radio
communications and operating requirements
affect all flights taking off and landing at
those airports.

Reference: FAR 1, 91.85, 91.8T7.

AIRPORT TRAFFIC AREA

(Use chart excerpt on first page) e

e ey | PTRECRE -

.
S

1. IS THERE AN AIRPORT TRAFFIC AREA
AT GREATER PEORIA AND BLOOMINGTON
AIRPORTS?

2, IF YOU HAVE NO RADIO, AND THE CEILING AND VISIBILITY ARE UNLIMITED (CAVU), ARE
YOU PERMITTED TO LAND AT GREATER PEORIA? AT BLOOMINGTON?

3. WHEN OVERFLYING GREATER PEORIA AIRPORT AT 4,000 FEET MSL IN CAVU WEATHER,
ARE YOU REQUIRED TO MAINTAIN TWO-WAY RADIO COMMUNICATIONS WITH THE CONTROL
TOWER? AT 3,500 FEET MSL?

4, WHAT IS THE MAXIMUM AUTHORIZED SPEED FOR RECIPROCATING ENGINE AIRCRAFT
WHEN APPROACHING GREATER PEORIA FOR LANDING?

CONTROL ZONE - airspace that is ncrmally
a circular area with a 5 mile radius and
extensions as necessary for instrument
approach and departure paths at certain air-
ports. (A control tower may or may not be
located within the control zone.) It starts

at the surface, and extends up to the base of
the Continental Control Area. The lateral
limits are shown on aeronautical charts by a
dashed line. Specific weather minimums are
required for VFR flight within this zone, and
an ATC clearance is required when the
weather is less than VFR minimums. Cer-
tain other flight restrictions are also in
effect within this airspace.

Reference: FAR 1, 71.11, 91,71, 91.105,
91.107.

(Use chart excerpt on first page)

1. WHAT WEATHER CONDITIONS MUST EXIST TO LAND OR TAKE OFF AT BLOOMINGTON
WITHOUT OBTAINING A SPECIAL VFR CLEARANCE? AT GREATER PEORIA?

2. WITH WHOM WOULD YOU COMMUNICATE TO RECEIVE A SPECIAL VFR CLEARANCE AT
GREATER PEORIA? AT BLOOMINGTON?

3. AT WHAT ALTITUDE ARE YOU FERMITTED TO PRACTICE STALLS, SPINS, OR ACROBATICS
OVER BLOOMINGTON AIRPORT?

VER — No, 41 &g
10/71



CONTROL AREA - designated airspace starting
at 700 feet above ground level (unless a higher
altitude is specified) and extending upward to
the base of the overlying Continental Control
Area (14, 500 feet MSL)., The lateral limits,

normally identical to Federal Airways but Q p. ORI NERD SRR =Y S

! : : > . i CRAgle sl owae fh Tt
frequently including far-reaching extensions, i i s SR =
are shown on Sectional Charts with colored R ™ - « :il,_. i B :ﬂ: > i

boundaries. Those areas bounded by magenta
(purplish-red) tint start at 700 feet AGL, while
those bounded by blue tint start at 1, 200 feet
AGL (unless a higher altitude is specified).
The dark edges of tinted borders indicate the
outer boundary of the airspace. VFR flights
within control areas require certain weather
minimums,

Reference: FAR 1, 71.7, 71.163, 91,105,

(Use chart excerpt on first page)

1, WHEN OVER THE TOWN OF MACKINAW (CENTER OF CHART) AT 3,000 FEET ABOVE THE
GROUND, ARE YOU WITHIN CONTROLLED AIRSPACE?

2. WHEN FLYING IN THE IMMEDIATE VICINITY OF MACKINAW AT 15, 500 FEET\MSL WOULD
YOU BE IN THE CONTROL AREA?

3. WHAT ARE THE VISIBILITY AND CLOUD CLEARANCE MINIMUMS WHEN FLYING VFR AT
9, 500 FEET MSL IN THE IMMEDIATE VICINITY OF MACKINAW?

CONTINENTAL CONTROL AREA - Consists

of the airspace of the 48 contiguous states, the
District of Columbia, and Alaska south of lati-
tude 68 degrees North, excluding the Alaska pen-
insula west of Longitude 160° West, at and above

14, 500 MSL, but does not include (a) the airspace T owscin paok
less than 1500 feet above the surface; and (b) ol
certain prohibited or restricted areas. y P

a oewr UG A,
Reference: FAR 1, 71,9, 91,105.

# I"‘. ’.:'-'
- - -

(Use chart segment on first page)

1. WHAT VISIBILITY IS REQUIRED TO FLY
VFR AT 16,500 FEET MSL ON V9 V69
AIRWAY ?

2. IF THERE ARE CLOUDS AT 17, 000 FEET
MSL, HOW FAR BELOW THE CLOUDS
SHOULD YOU FLY ON V9 V69 AIRWAY
VFR?

3. IF YOU ARE QUTSIDE THE LATERAL LIMITS OF AN AIRWAY AT 15, 500 FEET MSL, WHAT ARE
THE MINIMUM WEATHER CONDITIONS FOR VFR FLIGHT?




FEDERAL AIRWAY - each airway is based on
a centerline that extends from one navigational
aid or intersection to another navigational aid
specified for that airway. The centerline is
shown on aeronautical charts, and the mag-
netic course and the airway identity are indi-
cated. Each airway includes airspace within
parallel boundary lines normally 4 nautical
miles each side of the centerline, and extends
from 1, 200 feet above the surface (unless a
higher altitude is indicated) upward to, hut

not including 18, 000 feet MSL. Airways in
Hawaii have no upper limits. Inasmuch as a
Federal Airway is controlled airspace divided
at 10, 000 feet MSL, VFR flight within the air-
way requires distinct weather minimums above
and below 10, 000 feet. Certain flight maneu-
vers are restricted in this airspace,

Reference: FAR 1, 71.5, 91.71, 91.105.

(Use chart excerpt on first page)

1. HOW FAR EAST OR WEST OF WADDELL AIRPORT (SOUTHWEST OF PEORIA) SHOULD YOU GO
TO PRACTICE STALLS, SPINS, OR ACROBATICS?

2, IF YOU ARE FLYING VFR AT 15,500 FEET MSL ON V9 V69 AIRWAY (SOUTHWEST OF
BLOOMINGTON), WHAT ARE THE MINIMUM VISIBILITY AND CLOUD CLEARANCE REQUIRE-
MENTS? AT 3,000 FEET MSL?

3. WHAT MINIMUM VISIBILITY IS REQUIRED TO FLY VFR ST
FROM WADDELL AIRPORT TO PEKIN MUNICIPAL AIR- Flight Standards Technical Division
PORT AT 1,100 FEET MSL? Operatians Branch
Oklahoma City, Oklahoma 73125
ANSWERS WITH EXPLANATIONS ARE PRESENTED IN Exain-0-Grams svalible fiee of charps-
EXAM-0-GRAM NO. 42. single copy only per request. Permission
is hereby granted to reproduce this
material.
VFR — No. 41
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Department of Transportation
FEDERAL AVIATION ADMINISTRATION
VFR PILOT EXAM-O-GRAM*® NO. 42

CONTROLLED AIRSPACE (SERIES 2)

Ilustrations and brief descriptions of airspace in which certain controls are imposed on VFR flights,
along with references to pertinent Regulations, are presented in Exam-O-Gram No. 41. In addition,
questions relating to a segment of a selected aeronautical chart are posed with the answers omitted,
to inspire complete study of controlled airspace. Those questions are restated and the correct
answers are briefly discussed in this Exam-0-Gram as an additional service to the reader.
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3000 MSL,

AIRPORT TRAFFIC AREA

1. IS THERE AN AIRPORT TRAFFIC AREA AT GREATER PEORIA AND BLOOMINGTON
AIRPORTS?

There is an Airport Traffic Area at Greater Peoria, but not at Bloomington. Remember that
Airport Traffic Areas exist only at airports where control towers are in operation. In checking
the airport data box for Greater Peoria, you will note radio frequencies, indicating the existence
of a control tower and therefore an Airport Traific Area when the control tower is in operation.
The lack of frequencies at Bloomington Airport indicates there is no tower, so there is no
Airport Traffic Area at that airport, Two-way radio communications are normally required for
takeoff and landing at Greater Peoria, bui not at Bloomington during VFR weather.

2. IF YOU HAVE NO RADIO, AND THE CEILING AND VISIBILITY ARE UNLIMITED (CAVU), ARE
YOU PERMITTED TO LAND AT GREATER PEORIA? AT BLOOMINGTON?

Yes. Because Greater Peoria has an Airport Traffic Area, radic communications are normally
required for takeoff and landing. However, Regulations provide that if the radio becomes ingper-
ative during flight, a landing may be made if the ceiling and visibility are at least 1, 000 feet and
3 miles, after obtaining clearance to land by light signal (green light) from the tower,
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Similarly, an aircraft not equipped with radio may land if prior approval (by telephone) is
obtained from the control tower. Inasmuch as Bloomington has no control tower, (therefore
no Airport Traffic Area) there are no requirements for radio communications or prior approval
for landing when the weather meets basic VFR minimums.

WHEN OVERFLYING GREATER PEQRIA AIRPORT AT 4,000 FEET MSL IN CLEAR WEATHER, ARE YOU REQUIRED TO
MAINTAIN TWO-WAY RADIO COMMUNICATIONS WITH THE CONTROL TOWER? AT 3,500 FEET MSL?

At 4,000 feet MSL ~ no; at 3,500 feet MSL - yes. Airport Traffic Areas extend from the sur-
face up to but not including 3,000 feet above the ground. Since the ajrport elevation is

659 feet, you would be above the Airport Traffic Area when at 4,000 feet MSL and would not be
required to communicate with the tower. (If the flight visibility is less than 3 miles,
however, communications would be required since this is also a Control Zone.) At 3,500 feet
MSL, you would be in the Airport Traffic Area, since this altitude is within 3,000 feet of
the ground, and you would be required to maintain two-way communications with the tower.

WHAT IS THE MAXIMUM AUTHORIZED SPEED FOR RECIPROCATING ENGINE AIRCRAFT WHEN APPROACHING
GREATER PEORIA FOR LANDING?

Any time you are flying below 10,000 feet MSL, your indicated airspeed should be no more
than 250 knots (288 MPH). When within the Airport Traffic Area, your airspeed should be no
more than 156 knots (180 MPH).

CONTROL ZONE

WHAT WEATHER CONDITIONS MUST EXIST TO LAND OR TAKE OFF AT BLOOMINGTON WITHOUT OBTAINING A
SPECIAL VFR CLEARANCE? AT GREATER PEORIA?

At least a 1,000-foot ceiling anc 3 miles visibility at either of these airports. Note on
the chart that both Bloomington and Greater Peoria airports 1ie within a Control Zone. A
special VFR clearance is not required to operate within a Control Zone if the ceiling is at
least 1,000 feet and the visibility is at least 3 miles. When the weather is below these
minimums, but not less than one mile visibility, a special VFR clearance from ATC (Air
Traffic Control) is required pricr to operating in the Control Zone. (Visibility less than
one mile requires an instrument clearance.)

WITH WHOM WOULD YOU COMMUNICATE TO RECEIVE A SPECIAL VFR CLEARANCE AT GREATER PEORTIA? AT
BLOOMINGTON?

With Peoria Tower at Greater Peoria, and Bloomington Radio at Bloomington Airport. To sepa-
rate and coordinate IFR traffic and special VFR traffic, appropriate clearances are issued by
the ATC (Air Traffic Control) facility serving each airport. At Greater Peoria these clear-
ances are normally obtained through the control tower or approach control, Since a control
tower is not located at Bloomington, clearances should be obtained by communicating with
Bloomington Radio (controlled by Peoria FSS) who would obtain and relay the clearances from

ATC.

AT WHAT ALTITUDE ARE YOU PERMITTED TO PRACTICE STALLS, SPINS, OR ACROBATICS QVER BLOOMINGTON
AIRPORT?

Above 14,500 feet MSL only. Regulations prohibit the performance of those maneuvers within a
Control Zone (as well as an airway). Bloomington Airport lies within a Control Zone and
since this zone extends upward to the base of the Continental Control Area, those maneuvers
would not be permitted at or below 14,500 feet MSL over Bloomington Airport.

CONTROL AREA

WHEN OVER THE TOWN OF MACKINAW (center of the chart) AT 3,000 FEET ABOVE THE GROUND, ARE YOU
WITHIN CONTROLLED AIRSPACE?

Yes. At first it may appear on the chart that Mackinaw does not 1ie within controlled air-
space. However, remember that the outer 1imit of controlled airspace is shown by the darker
and more definite edges of the tinted boundaries and the vanishing, or feathered edges show
the direction of the controlled airspace. Since the darker edges of the nearby controlled
airspace boundaries face away from Mackinaw, and the vanishing edges face toward Mackinaw, it
is apparent that this town lies in a Control Area. This particular Control Area starts at
1,200 feet above the ground (boundaries in blue tint); therefore at 3,000 feet above the
ground you would be within the Control Area.

VFR - No. 42 -2 =
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WHEN FLYING IN THE IMMEDIATE VICINITY OF MACKINAW AT 15, 500 FEET MSL, WOULD
YOU BE IN THE CONTROL AREA?

No. Control Areas extend from 700 feet or 1, 200 feet (as designated) above the ground, upward
to the base of the Continental Control Area. Since the Continental Control Area starts at
14, 500 feet MSL, you would be in this overlying area (instead of the lower Control Area) when

at 15, 500 feet MSL.

WHAT ARE THE VISIBILITY AND CLOUD CLEARANCE MINIMUMS WHEN FLYING AT
9, 500 FEET MSL IN THE IMMEDIATE VICINITY OF MACKINAW?

3 miles visibility and 1, 000 feet above or 500 feet below and 2, 000 feet horizontally from any
cloud formation. We have established that the airspace surrounding Mackinaw between 1, 200
feet above the ground and 14, 500 feet MSL is a Control Area. Therefore, on a VFR flight at

9, 500 feet MSL, you must have at least 3 miles visibility and remain at least 1, 000 feet above or
500 feet below, and 2, 000 feet horizontally from clouds. (Above 10, 000 feet MSL anywhere, you
must have at least 5 miles visibility ard remain 1, 000 feet above or below clouds. )

CONTINENTAL CONTROL AREA
WHAT VISIBILITY IS REQUIRED TO FLY VFR AT 16, 500 FEET MSL ON V9 V69 AIRWAY?

At least 5 miles. The VFR visibility requirement is the same when at or above 10, 000 feet
MSL or in the Continental Control Area (above 14, 500 feet MSL), regardless of whether you
are on or off airways. Therefore, at 16, 500 feet MSL on V9 V69, a VFR flight requires a
visibility of 5 miles., **

IF THERE ARE CLOUDS AT 17,000 FEET MSL, HOW FAR BELOW THE CLOUDS SHOULD
YOU FLY ON V9 V69 AIRWAY VFR?

At least 1,000 feet. When on an airway below 10, 000 feet MSL, only 500 feet clearance
beneath the clouds is required. However, at and above 10, 000 feet or in the Continental
Control Area (above 14, 500 feet MSL) you are required to have at least 1, 000 feet clearance
beneath the clouds regardless of whether on or off airways. **

IF YOU ARE OUTSIDE THE LATERAL LIMITS OF AN AIRWAY AT 15, 500 FEET MSL, WHAT
ARE THE MINIMUM WEATHER CONDITIONS FOR VFR FLIGHT?

At least 5 miles flight visibility, since a flight at or above 14, 500 feet MSL, on or off an airway,
is within the Continental Control Area, Additionally, you cannot fly VFR at less than 1, 000 feet
above or 1, 000 feet below and 1 mile horizontally from any cloud formation, **

FEDERAL AIRWAYS

HOW FAR EAST OR WEST OF WADDELL AIRPORT (SOUTHWEST OF PEORIA) SHOULD YOU
GO TO PRACTICE STALLS, SPINS, OF ACROBATICS?

At least 5 miles east or 3 miles west. Waddell Airport lies within the 8-mile width of V233
airway and Regulations prohibit the periormance of those maneuvers within a Federal Airway.
To be outside the limits of the airway you must fly 5 miles east or 3 miles west of Waddell.

IF YOU ARE FLYING VFR AT 15, 500 FEET MSL ON V9 V69 AIRWAY (SOUTHWEST OF
BLOOMINGTON) WHAT ARE THE MINIMUM VISIBILITY AND CLOUD CLEARANCE REQUIRE-
MENTS? AT 3,000 FEET MSL?

Flight at 15, 500 feet MSL, on or off airways, is within the Continental Control Area, and
above 10, 000 feet MSL, where you must have at least 5 miles visibility and remain at least

1, 000 feet above or 1, 000 feet below and 1 mile horizontally from any cloud formation. When
flying at 3, 000 feet MSL on the airway you are in a Control Area and VFR flight requires that
you have at least 3 miles visibility and remain at least 1, 000 feet above or 500 feet below and
2, 000 feet horizontally from any cloud formation.

*¥%* NOTE: Since the original printing of this Exam-0O-Gram, the
airspace at and above 18, 000 feet MSL in the area involved in
this particular chart segment, has been designated Positive
Control Area. Flights under Visual Flight Rules are prohibited



WHAT MINIMUM VISIBILITY IS REQUIRED TO FLY FROM WADDELL AIRPORT TO PEKIN
MUNICIPAL AIRPORT AT 1,100 FEET MSL?

One mile visibility, Although a Federal airway lies between Waddell Airport and Pekin
Municipal, and both airports are within the horizontal boundaries of a Control Area, the base
of an airway or control area is never less than 700 feet above the surface, The elevation of
the two airports and the terrain between them is approximately 500 feet, so at 1, 100 feet MSL,
you would be beneath the controlled airspace, Therefore, this flight can be made at 1,100
feet MSL under VFR with as little as 1 mile visibility.

00000

FAA Aeronautical Center

Flight Standards Technical Division, Operations Branch

P. 0. Box 25082

Oklahoma City, Oklahoma 73125

Exam-0-Grams available free of charge--single copy only per
request, Permission is hereby granted to reproduce this material.
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration
VFR PILOT EXAM-O-GRAM® NO. 43

ATIS (AUTOMATIC TERMINAL INFORMATION SERVICE)
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The Federal Aviation Administration is constantly striving to improve its service to the public. This
Exam-0-Gram describes Automatic Terminal Information Service (ATIS) which has improved Air
Traffic Controller effectiveness and relieved radio frequency congestion in many terminal areas.
Because ATIS contributes to safety, FAA written tests may include questions on this subject.

WHAT IS ATIS? The continuous broadcast of recorded non-control information in selected high-
activity terminal areas. It relieves frequency congestion by automating the repetitive transmission of
routine but essential information on frequencies other than those normally used for airport traffic
control. This service is presently being provided at many FAA tower-controlled airports.

WHAT KIND OF INFORMATION IS PROVIDED BY ATIS? Sky condition, visibility, wind, altimeter
setting, instrument approach, and runway/s in use are continuously broadcast for the designated air-
port. NOTAMS, Airman Advisories, or other information pertinent to the airport will be included as

appropriate.

HOW ARE ATIS BROADCASTS RECEIVED? By tuning to the appropriate frequency published on the sectional
charts or in the Airport/Facility Directory of the Airman's Information Manual as depicted above. This
is a continuous broadcast on the voice feature of a TVOR/VOR/VORTAC Tocated on or near the airport, or
a discrete UHF/VHF frequency. ATIS broadcasts on VOR/VORTAC facilities may be interrupted by the FSS
to reply to frequency limited aircraft if necessary.

WHEN SHOULD THE ATIS BROADCASTS BE UTILIZED? Prior to requesting taxi clearance by
departing aircraft and prior to reporting to the tower by arriving aircraft.

IS ATIS DESIGNED PRIMARILY FOR THE IFR PILOT ? No! The information broadcast is applicable
to all departing and arriving aircraft, VFR as well as IFR.

DOES THE ATIS BROADCAST CONSTITUTE A CLEARANCE TO TAXI FOR TAKEOFF OR A
CLEARANCE TO LAND? No! Since only routine information is contained in these broadcasts, ATC
clearances to taxi, take off, or land must be issued separately to the individual aircraft by the
appropriate controller on the appropriate frequency.

WHAT ARE THE ADVANTAGES OF ATIS OVER THE LONG-STANDING METHOD OF INDIVIDUAL
INSTRUCTIONS? There are three distinct advantages: First, extensive utilization of ATIS by pilots
will greatly reduce the congestion on tower and ground control frequencies, and the routine workload
on the controllers. This will allow the controllers to devote more time to the specific control of
arriving and departing aircraft; second, the ATIS broadcast contains more information than the normal
tower or ground control instructions for taxi, takeoff, or landing (i. e., weather, NOTAMS, etc.); and
third, the pilot can receive this information when cockpit duties are least pressing and listen to as
many repeats as desired. (This should be a great boon to student pilots or pilots who operate
infrequently at tower controlled airports.)

* Exam-0-Grams are nop-directive in nature and are
Rev. 4/77 fssued solely as an Information service to individuals
interested in Airman Written Examinations,
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WHAT DOES A TYPICAL ATIS BROADCAST SOUND LIKE? Sample broadcast --"". . THIS IS TULSA
INTERNATIONAL AIRPORT INFORMATION ECHO. FOUR THOUSAND SCATTERED, VISIBILITY
SIX, HAZE, WIND ONE FIVE ZERO DEGREES AT ONE THREE. TEMPERATURE EIGHT ONE,
DEWPOINT SIX FOUR. ALTIMETER TWO NINER EIGHT NINER. I L S RUNWAY ONE SEVEN LEFT
IN USE. LANDING AND DEPARTURE RUNWAYS ONE SEVEN LEFT AND ONE SEVEN RIGHT.
NOTAM, RUNWAY ONE TWO, THREE ZERO CLOSED TO ALL OPERATIONS. INFORM TULSA
APPROACH CONTROL, TOWER, OR GROUND CONTROL ON INITIAL CONTACT THAT YOU HAVE

RECEIVED INFORMATION ECHO. ."

WHAT ARE THE SPECIFIC PROCEDURES FOR UTILIZING ATIS BROADCASTS? The broadcast
should be monitored prior to requesting taxi clearance or prior to requesting landing clearance.
Arriving aircraft should monitor the broadcast well in advance of entering the Airport Traffic Area.
Each ATIS broadcast will carry an identifying phonetic alphabet code word (Alpha, Bravo, Charlie,
etc.). This code word is important. After receiving the ATIS broadcast, the pilot, on initial
contact with ground control, tower, or approach control, should state he has the information and
repeat the specific code word. Example -- "', . TULSA GROUND CONTROL, THIS IS BEECHCRAFT
SEVEN FOUR SIX FOUR CHARLIE., ON TERMINAL RAMP, READY TO TAXI. I HAVE INFORMA -
TION ECHO. OVER. ."

HOW OFTEN ARE ATIS BROADCASTS CHANGED? They are normally updated hourly. However,

they will be updated more frequently should a significant change occur in the information. Each
time the message is updated, the next phonetic alphabet code word will be used.

WHAT HAPPENS WHEN PILOTS REQUEST CLEARANCE WITHOUT ACKNOWLEDGING RECEIPT
OF THE ATIS BROADCAST OR ACKNOWLEDGE BY A CODE WORD WHICH IS NOT CURRENT ?
In either case the controller will issue the normal taxi or landing information.

ATIS IS A VALUABLE SERVICE. ALL PILOTS ARE ENCOURAGED TO USE IT EXTENSIVELY.

FAA Aeronautical Center
Flight Standards Technical Division, Operations Branch
VFR - No. P.0O. Box 25082

0. 43 Oklahoma City, Oklahoma 73125

Exam-0-Grams available free of charge--single copy only per
5 -70 Tequest, Permission is hereby granted (o reproduce this material,




U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 44
HOW HIGH THE CLOUDS?

Respect most the danger you cannot see!

M

Analysis of results on FAA written tests reveal that frequently applicants do not properly interpret the
height of clouds or ceilings as given in Avization Weather Forecasts and Reports. Even more often,
they are unable to relate these reports and forecasts of cloud and ceiling heights to altimeter
indications and safe terrain clearance.

It may well ruin the balance of the day to learn that a written test was failed because of inability to
determine the ceiling or to answer questions related to this knowledge, but there are even more
serious consequences. General aviation accident statistics reveal that far more serious problems may
be experienced if this same lack of knowledge prevails during flight operations.

Though not likely to improve the weather, perhaps the following questions and answers will help to
clear up some of the aforementioned confusion,

TO WHAT IS THE HEIGHT OF THE BASES OF CLOUDS REFERENCED IN AVIATION WEATHER
REPORTS, FORECASTS, AND BROADCASTS?

i i3 With certain exceptions which will be discussed later, cloud bases, whether they constitute a
ceiling or not, are normally reported in feet above ground level.

2. Whenever a cloud base height is specifically designated ''ceiling, " it will always be with reference
to above ground level, Ceiling heights are mentioned in Aviation Weather (hourly sequence) Reports,
Area Forecasts, Terminal Forecasts, In-flight Advisories, Transcribed Weather Broadcasts,
Scheduled Weather Broadcasts. Also the cloud heights indicated on Surface Weather Charts and
Weather Depiction Charts are above ground level.

NOTE: The contractions CLR, SCT, BEN, and OVC have replaced the symbols o, @, T, and =,

* Exam-O-Grams are non-directive in nature and are
{=sued solely a5 zn information service to individuals
interested in Airman Writien Examinations.
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Examples (Excerpted) Decoding:

Terminal Forecasts Forecast ceiling 2500 feet broken variable to overcast above the
C25 BKN 16Z BKN V OVC surface (AGL).

Area Forecasts Base of clouds, variable scattered to broken, is forecast to be
28 SCT VRBL BKN TOPS 99 2, 000 feet above sea level, Tops of clouds forecast to be 9, 000

feet above mean sea level (MSL), (Explained further in item 3 of
next question. )

Hourly Weather Reports Scattered clouds at 1, 500 feet (above the surface), overcast ceiling
15 SCT M3p 0vC measured at 3, 000 feet (above the surface).
In-Flight Weather Advisories On a line from Charleston through Beckley to Roanoke conditions

AIRMET BRAVO 1. ON A LINE lowering in light rain and fog to below 1, 000 feet and below 2 miles
FRM CRW THRU BKW TO ROA CONDS before 1700Z with higher terrain obscured. Conditions continuing
LWRNG 1IN LGT RAIN & FOG TO beyond 1800Z. (Ceilings are expected to be less than 1, 000 feet
BLO 1 THSD FT AND BLO 2 Wl above the surface.J

BFR 17Z WITH HIR TERRN 0BSCD,

CONDS CONTG BYD 18Z.

WHEN ARE CLOUD HEIGHTS NOT REPORTED IN FEET ABOVE THE SURFACE?

1, UA /OV CRW 13520 1620 FLO55 /TP C210
/SK 35 BKN-OVC 95 /RM LGT TO MDT RAIN SHWRS O

20 miles southeast of Charleston at 1620 GMT,
at 5,500 feet, a C-210 pilot reported base of
broken to overcast clouds at 3,500 feet, tops
at 9,500 feet, 1ight to moderate rainshowers.

CHARLESTON RADIC—ARSIND &6 YANKEE
Y ves o ESTIMATE CLOUD BASE AT E0OO (IM5L), ,..*

2. As in the preceding example, Pilot
Weather Reports (PIREPS) give cloud heights
in feet above sea level. Since flight alti-
tudes are normally determined by reading an
altimeter set to sea level pressure (MSL),
all references to cloud heights are in feet
above sea level. It is also true of turbu-
lence, icing, and freezing levels. Note
that the specific term “"ceiling" is not used
in the preceding PIREP.

3. As is the case with PIREPS, all cloud
heights in Area Forecasts are normally

given in feet above sea level. Such infor-
mation is usually more useful to the enroute
pilot when it is referenced to the same thing
as his flight altitude or altimeter indjca-
tion.

AIRBIED &8 YAMVEE--CHARLESTON RABIO
" vvvsPILOT SEPCATS 20 SE CHASLESTOM, .0
BASE OF CLOUDS 3500 (MSL) TORS 9500,,,~

4, Occasionally, however, the height of cloud bases in Area Forecasts will be given in feet above the
ground level. Ordinarily "above ground" references will be limited to descriptions of layers sufficiently
near the ground to be of appreciable concern to VFR operations and to clouds formed primarily by con-
vection turbulence. In such cases, the exception to the general rule stated in (3) is always noted in the
forecast (HGTS ASL unless noted)

5. Although Terminal Forecasts and as previously noted, some Area Forecasts, give cloud bases in
feet above the surface, references to cloud tops in Area Forecasts are based in heights above sea level,
Terminal forecasts do not include information about cloud tops.

6. References to radar echoes of cloud bases are seldom found in Weather Radar Observations (SD and
SD-1), but if they are. both the bases and tops of echoes are referenced to sea level. Of course, radar
reports are not to be accepted as proof that cloud bases or tops exist at the exact height indicated by the
radar echo.

VFR = No. 44 8/77 ~2-



IF CLOUDS AND CEILINGS REMAIN AS GIVEN IN THE FOLLOWING AVIATION WEATHER REPORT
EXCERPTS IS VFR FLIGHT FROM CHARLESTON TO ROANOKE VIA BECKLEY POSSIBLE?

Charleston, W. Va. (CRW) L5 s5c7 w50 ove 5 LRG BINOVC
Beckley, W, Va, (BKW) Mi2y BKN 3  HIR RDGS 08BSCD CIG 1@Vv13 BKN Vv OVC
Roanoke, Va. (ROA) v18 QVC 3 SUN DIMLY VSBL

1. NOT LIKELY! One cannet say that it is impossible, but in the mountainous country crossed by this
flight, it is improbable, indeed. It is even rmore unlikely that it can be done safely.

2. A check of the illustration above wii’ reveal that Charleston is 982 ft. above sea level, Beckley is
2, 504 it, above sea level, and Roanoke is 1, 175 ff. above sea level. On Airway V-258 from CRW to
BKW one mountain ridge is approximately 3, 260 ft. above sea level, From BKW fo ROA, other ridges
are 3, 360 and 4, 073 ft. above sea level. If you were to approach to, or depart from Beckley, flying
500 feet below the clouds as reported above, you would be at an altitude of approximately 3, 200 feet,

2504 feet = field elevation at Beckley (MSL)
+1200 feet = height of ceiling above the ground at BKW
3704 feet = height of clouds above sea level at BKW
- 500 feet = clearance below the clouds
3204 feet = your flight altitude above sea level.

Ignoring the fact that the ceiling at Beckley is only
1, 000 ft. at times, 3, 204 ft. MSL is 56, 156, and 869
ft, below the tops of the 3 ridges mentioned previously,

3. When evaluated in terms of terrain and the distances
between stations reporting weather, this situation
obviously precludes any reasonable assumption that all
enroute weather is likely to be VFR -- even though all
stations report VFR weather. Note carefully that the
remarks portion of the Beckley report states that the
"higher ridges of the mountains are obscured. "

I — .
"'_“—""‘-\__-_..“_._,_.——' REE oy 3

DIDN'T HE SAY THE CEILING WAS 2500 FEET?

4, Without specific pilot reports on enroute ceilings or other weather conditions, it would be reason-
able to assume that clouds might be "on the deck' for portions of this flight.

IS THE PROBLEM DISCUSSED IN THE PREVIOUS QUESTION PECULIAR TO MOUNTAINOUS REGIONS?

No! ! The same problem exists in some measure, at least, in flat, open country - particularly during
periods of rapidly changing weather and where there is considerable distance between weather reporting
points. It is neither reasonable nor wisc *o assume that cloud bases along a flight route are uniform in
height, Under the circumstances outlined, hourly Aviation Weather Reports alone do not afford enough
information upon which to base a prudent decision that the flight can be safely accomplished.

- 3 -
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A PIREP INDICATES THAT 27 MILES NW OF ROANOKE VORTAC ON V-258, THE BASE OF THE
CLOUDS ARE AT 5,500, DOES THIS REFER TO HEIGHT ABOVE SEA LEVEL OR ABOVE THE

GROUND? Refer to the PIREP discussion on page 2 for the answer.
WHAT IS THE APPROXIMATE CEILING AT THE POINT INDICATED IN THE PIREP?

1. Ceiling, by definition, refers to cloud height above the surface. It is impossible to determine
height above the surface unless the surface elevation is also known. At the point stipulated in the
PIREP, a check of a sectional chart will reveal that the terrain varies between 3, 000 feet and 4, 073
feet above sea level. Therefore, the ceiling could be anywhere between 2, 500 and 1, 427 feet,

2. 5500 feet = height of cloud base, MSL 5500 feet = height of cloud base, MSL
- 3000 feet = surface elevation, MSL -4073 feet = surface elevation, MSL
2500 feet = height of cloud base, AGL 1427 feet = height of cloud base, AGL

3. Admittedly, the illustration below is not too typical, but it effectively depicts the problem. Note
that in one instance the ceiling is 6, 000 feet; in another, it is only 1, 000 feet. In fact, toward the left
in the illustration the ceiling becomes zero, yet there has been no change in cloud height above sea

level! Beware of this trap!

FAA Aeronautical Center

Flight Standards Technical Division
Operations Branch

P, 0. Box 25082

Oklahoma City, Oklahoma 73125
Exam-0-Grams available free of charge-
single copy only per request. Permission
is hereby granted to reproduce this
material.
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Department of Transportation
FEDERAL AVIATION ADMINISTRATION
VFR PILOT EXAM-O-GRAM NO. 45

AIRSPEEDS AND AIRSPEED INDICATOR MARKINGS (Series 2)

Most FAA written tests contain several test items involving airspeed. Analyses show that many appli-
cants are not knowledgeable concerning airspeeds. The use of performance charts, computation of

navigation problems, and filing of flight plans involves the use of True Airspeed. However, in various
configurations and {light conditions, airplanes are also operated with reference to Calibrated Airspeed.

WHAT ARE THE DIFFERENT AIRSPEEDS? The four principle airspeeds are defined below.
Indicated Airspeed (IAS) is the uncorrected speed read from the airspeed dial. It is the measurement

of the difference between impact pressure and atmospheric pressure in the pitot-static system.

Calibrated Airspeed (CAS) is indicated airspeed corrected for instrument error and installation error
in the pitot-static system. As the aircraft flight attitude or configuration is changed, the airflow in the
vicinity of the static inlets may introduce impact pressure into the static source, which results in
erroneous airspeed indications. The pitot section is subject to error at high angles of attack, since
the 1mpact pressure entering the systen'f is rgduced, wh_en AIRSPEED CORRECTION TABLE

the pitot tube is not parallel to the relative wind. Note in : - . sy

the chart to the right the difference between indicated and __furs_lis 4o]s0]s0]70]8090 100] 10 ]120]130]140)]
calibrated airspeed in the lower speed ranges. Perform- |[FlA’S IP [ [A§|55/60|66|72|80|89]08 08 117]127]i36
ance data in aircraft flight manuals is normally based on FLAPS DOWN || 0AS |52 |58 65|73 |82[91101] « [ o [ e [ »
calibrated airspeed.

Equivalent Airspeed (EAS) is calibrated airspeed corrected for compressibility factor. This value is
very significant to pilots of high speed aircraft, but relatively unimportant to pilots operating at
speeds below 250 knots at altitudes below 10, 000 feet.

True Airspeed (TAS) is calibrated airspeed (or equivalent airspeed if applicable) corrected for air
density error. TAS is the actual speed of the aircraft through the air mass. Air density error is
caused by nonstandard pressure and temperature for which the instrument does not automatically
compensate. The standard airspeed indicator is calibrated to read correctly only at standard sea
level conditions--that is, when the pressure is 29.92 inches Hg and the temperature is 15°C.
Q0000
HOW IS TRUE AIRSPEED DETERMINED? To find
TAS, it is necessary to--(a) work a computer solution,
or - (b) have in the aireraft an airspeed indicator,
similar to the one illustrated to the left, which
incorporates that portion of a computer which is
necessary for determining TAS in the cruising speed
range. This represents the current trend in the design
of flight instruments that reduce pilot workload. In
either case, the prerequisites for determining TAS are
pressure altitude®, CAS, and outside air temperature,
Example: For a pressure altitude of 6, 500 feet, a
CAS** of 175 mph, and an outside air temperature
AT : (OAT) of +20°C., you would use the instrument to the
KknoTs 100 S 'OO left as follows: With the adjusting knob, set the
N\ pressure altitude (6, 500 feet) opposite the OAT
(+20°C.). The needle then shows a TAS of 202 mph
while on the inner portion of the dial the needle is
registering an IAS of 175 mph or 152 knots.

OAT +20°C

*The most accurate method of solving for TAS is by use of
pressure altitude. However, you can use indicated altitude
without introducing too great an error in most instances.

**For this example the IAS and CAS are assumed equal. Free air temperalure gage
C FAA AC 69-4515



NOTE: Free Air Temperature gages are subject to heat of compression (friction) errors., The higher
the TAS the more the increase in indication above the actual temperature of the air,

DO SOME INSTRUMENTS AUTOMATICALLY REGISTER TRUE AIRSPEED? Yes, more advanced
true airspeed indicators contain components which correct for pressure altitude, OAT, and compress-
ability to automatically provide TAS without computations on the part of the pilot.

WHAT ADDITIONAL AIRSPEED INDICATOR MARKINGS ARE REQUIRED IN MULTI-ENGINE AIR-
PLANES? FAR Part 23, which deals with Airworthiness Standards for airplanes of 12, 500 1bs. or
less, was amended November 11, 1965, to require the following airspeed markings in multi-engine
airplanes: (a) a blue radial line to show the best rate
; of climb speed (Vy) with one-engine-inoperative.

S TEMP 0T~ (b) a red radial lme to show Vue -the minimum control
\\ “ |‘f| 1y -39 : speed with one-engine~inoperative. Note in the

‘QBO‘HEH[.H&,{ illustration to the left, that these markings for key

60 speeds in multi-engine airplanes are in addition to
260 \ those normally required for other airplanes,
N'240 7. /, |
-:"220 0 e : WHICH MULTI-ENGINE AIRPLANES ARE REQUIRED
AIR ¢ EED == TO HAVE THESE MARKINGS? Only those airplanes
—-200 e which were type certificated under Part 23 on or after
: November 11, 1965, are required to have these mark-
ings, However, airplanes type certificated before

that date may also be so marked at the option of the
owner, '

VFR = No. 43
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 46
AVIATION WEATHER REPORT-REMARKS

FAA written tests require that applicants be knowledgeable in the weather information contained in
teletyped (hourly sequence) Aviation Weather Reports, necessary for planning and safely conducting
cross-country flights. A study of test papers shows that weather related items are often answered

incorrectly because certain available information is neglected,

A common misconception is that the regularly reported data alone, in the main body of the reports,
reflects the overall weather situation at the reporting station. Frequently, remarks are added at the
end of the report to cover unusual aspects of the weather, and often contain information which is as
important as that found in the i The Remarks section is generally ignored by pilots who
believe that the abbreviated information is difficult to interpret and meaningful only to meteorologists
or air traffic control personnel. Admittedly, the coded NOTAMS (for example, - TUL%3/47 XX 4/8 UR)
also found in this section, are of particular significance to weather and traffic personnel and require
special knowledge to decode. The weather remarks of importance to pilots, utilize standard abbreviations
or contractions of words (BKN, OVC, RW, T, K, H, etc.). The few special code words used occasionally can
be easily memorized. The contractions are formed by omitting vowels and other letters in a way that the

meaning of the information remains obvious. For example, WND DRCTN VRBL T OVHD MOVG E should be read as
WIND DIRECTION VARIABLE THUNDERSTORM OVERHEAD MOVING

EAST.
LWIND _DIRECTION VARIABLE| The abbreviations and contractions introduced in this
m EL_E_] @ @ \ Exam-0-Gram include only those which are most fre-
@ [l quently used and most significant to pilots. Your

ey

@ ability to interpret abbreviated remarks will improve

with practice. A partial 1ist of standard remarks is
provided on the reverse side of this page. Samples
of typical reports, followed by translations of the
Remarks section, are presented below for familiarization purposes. Note how, in these samples, the
weather situation reported in the main body, takes on a different perspective when the remarks are con-
sidered in the overall weather picture. In the first report, the surface visibility of 20 miles Tooks
good, but in reading further, we find the visibility at flight altitudes is reported to be restricted by

smoke and haze.

[WND DRCTN VRBL|

SAMPLES OF COMPLETE REPCRTS

SCT 2¢ 174/57/36/11@3/815 TCU SW KH ALF.

ALS Eﬁg BKN ‘:ggs gxw5gg3135/51?;3ﬁ}211?/¢15 HvY CB BD ALQDS.

ABQ E7@ BKN 128 OvC 4@ 111/68/55/1311/81% YTN TOPS 0SSCD W RWU N.

LIT 45 SCT E18@ OVC 18 133/;31;5/3 20¢9/977 RS3REUS T E PRESFR.

ACT 30 SCT E18¢ BXN 15 #78/85/68/1815/985 LN CB Sw-N OCNL LTGCG NW CB MAM N.

DEN 3@

™

O B Lo My —
e & Ee

TRANSLATION OF REMARKS

towering cumulus clouds (TCU) southwest (SW), smoke (K), and haze (H) aloft (ALF).

heavy (HVY) cumulonimbus clouds (CB) and blowing dust (BD) in all quadrants (ALQDS),

mountain tops (MTN TOPS) obscured (OBSCD) west (W), rain showers (RW) of unknown intensity

(U) north (N).

4, rain began (RB) 32 mins, after preceding hour, ended (E) 45 mins, after preceding hour, thunder-
storm (T) east (E), pressure falling rapidly (PRESFR).

5. line (LN) cumulenimbus clouds (CB) southwest through north (SW-N), occasional (OCNL) lightning

(LTG) cloud-to-ground (CG) northwest (NW), cumulonimbus mamma clouds (CB MAM) north (N).

o

Ray E£/7¢



The abbreviated remarks listed here serve only as an introduction to the manner in which weather
conditions are often described in weather reports and forecasts. An expanded list of standard
abbreviations and contractions is found in the publications, "Aviation Weather" AT 00 o, and
"Contractions Handbook' 7340.1. These can be purchased from the Superintendent of Documents,
U. S. Government Printing Office, Washington, D. C. 20402. A manual containing currently-used
contractions is also available for reference purposes at all weather briefing offices.

ACSL W-altocumulus standing lenticular clouds west.
BINOVC-breaks in the overcast.

CIG RGD - ceiling is ragged.

CU E-cumulus clouds east. (CB-cumulonimbus) (CB MAM-cumulonimbus mamma).

CFP-cold front passage. (FROPA-frontal passage).

D5-dust obscuring 5/10 of the sky.

FQT THDR NW - frequent thunder northwest.

KH ALF-smoke and haze aloft.

HIR CLDS VSB-higher clouds visible.

ICGIC-icing in clouds.

LN TSTMS E-line of thunderstorms east.

LTGIC-lightning in clouds. (CG-cloud-to-ground) (CC-cloud-to-cloud).

MTN RDGS OBSCD-mountain ridges obscured.

PRESFR-pressure falling rapidly. (RR-rising rapidly).

RADAT 75125 -(Radiosonde data) relative humidity 75% at lowest freezing level 12, 500 feet.
RWU E-rain showers of unknown intensity east.

RB32-rain began 32 mins. after preceding hour. (E-ended).
TCU ALQDS-towering cumulus in all quadrants,

SQLN NW—Squall line nOI'f.hWESt. FAA Aéronautical Center

VIRGA -precipitation falling but not reaching the ground. Pt Sundards Techuical Diviaion 2/69)

OvC 65 -tOP of overcast is 6,500 feet MSL. &1Eﬁ'ﬂ“g|?2.e=m’nm 73124
Exam-0-Grams available free of charge

single copy only per regquest.
Permisaion is hereby granted to regro-
duce this material.
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 47

GROUND EFFECT

(17221

It is possible to fly an aircraft a few feet above the ground at an airspeed Tower than that
required to sustain Tevel flight at an altitude only slightly higher. This is the result of

a phenomenon called ground effect -- apparently better known than understood by many pilots.
In terms as nontechnical as possible, we will here define and discuss the major problems

associated with this rather complex subject.

WHAT IS GROUND EFFECT? It is not possible, nor would it serve our purpose, to attempt in the
space available an indepth discussion of the precise aerodynamics of ground effect. Suffice
it to say, that in simple terms, it is the result of interaction between wing airflow patterns
and the surface of the earth. A1l airfoils such as wings, rotor blades, etc., produce tip
vortices and exhibit distinct airstream downwash characteristics when developing 1ift. The
vertical components of such tip vortices and downwash velocities are progressively reduced as
the airfoil nears the surface, and at touchdown are almost completely canceled by surface
interference. This alteration in airflow pattern decreases induced drag (the drag produced by
Tift). The closer the airfoil to the surface, the greater the reduction. Induced drag, at a
height of approximately one-tenth of a wing span above the surface, may be 47% Tess than when
the airplane is operating out of ground effect. It is this decrease in drag which explains
basic airplane reactions when in ground effect.

HOW DOES A REDUCTION IN INDUCED DRAG AFFECT PERFORMANCE? To the pilot the reduction in drag
means increased performance. That is, 1ift will increase with no increase in angle of attack,
or the same 1ift can be obtained at a smaller angle of attack. This can be useful since it
allows the pilot to either decrease angle of attack/power to maintain Tevel flight, or as on
most landings, to maintain wing Tift while reducing power. A word of caution is in order,
however. A full stall Tanding will require several more degrees of up elevator deflection than
would a full stall when done free of ground effect. This is true because ground effect usually
changes horizontal tail effectiveness in airplanes of conventional configuration.

UP TO WHAT ALTITUDE CAN GROUND EFFECT BE DETECTED? A pilot is unlikely to detect ground effect
if his height above the surface exceeds the airplane's wing span. In fact, there is appreciable
ground effect only if height is less than half the wing span. At this or Tower altitudes,
ground effect is gquite pronounced.

WHAT MAJOR PROBLEMS CAN BE CAUSED BY GROUND EFFECT? Floating during landing is, in part, a
result of ground effect. An airplane will continue to remain airborne just above the surface
at a speed which would have produced an immediate stall had the airplane been a bit higher.
Therefore, a pilot may run out of both runway and options if he carries excess speed in the
approach, or does not allow for at least a small margin of float after the flare from a normal

approach.

* Exam-0-Grams are non-directive in nature and are
issued solely as an information service to individuals REV ¥ 1 /74
interested in Airman Written Examinations.




Another and perhaps more serious problem, can develop during takeoff and climb out, especially
when using a runway of marginal length. Deluded into believing that he has climb-out capability
simply because he was able to get in the air, a pilot may raise the gear the instant he is air-
borne or initiate an immediate climb, For a few feet, all may go well but he may really have
only marginal climb performance even in ground effect, and therefore, an acute need for added
thrust as he begins to move out of ground effect. Moving out of ground effect, even if it only
slightly increases the effectiveness of the elevators, the nose will usually tend to pitch up.
At the resultant high angle of attack, the pilot finds he cannot climb, or even worse, may begin
to sink. Desperately holding his nose-high attitude in a futile effort to gain altitude, he
steadily mushes or stalls back to the runway or into obstructions if no excess power is
available to correct the situation. Add high gross weight and density altitude and a bit of
turbulence to this scene and an accident is even more 1likely.

Airspeed indicator unreliability in ground effect is another though less critical problem.
Usually it will indicate slightly higher as you leave and slightly lower as you enter ground
effect.

Just remember, ground effect is always there; it may prolong the glide or permit an aircraft to
get airborne with insufficient power to sustain flight outside the area of ground effect. If
this occurs the pilot must allow the airplane to accelerate while still in ground effect, before
attempting to continue the climb. Panic attempts to force a climb can only make 1ift/climb
problems worse.

FAA Aeronautical Center

Flight Standards Technical Division
Operations Branch

P. 0. Box 25082

-2~ Oklahoma City, Oklahoma 73125
VFR 47 Exam-0-Grams available free of charge-
?/?4 single copy only per request, Permission
is hereby granted to reproduce this

material.
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VFR PILOT EXAM-O-GRAM® NO. 48

MIDAIR COLLISIONS (Series #3)

S

JET ON ROTATION 15 SECONDS LATER

60 SECONDS AFTER TAKEOFF AND
PASSING THROUGH 2,000' AGL

Compliance with Flight Rules prescribed in FAR Part 91 and adherence to Good Operating Practices
listed in the Airman's Information Manual, will materially reduce the possibility of pilots becoming
involved in mid-air collisions, General Aviation Written Tests contain test items on FARs that are
related to mid-air collisions. Unfortunately, too many pilots look upon the FARs merely as a dis-
agreeable requirement for passing a writien test and do not associate FARs with their everyday flying.

In 1968, 2,230 incidents were reported under the FAA '""Near Midair Collision Study Program.' Of
these, 1,128 were '""Hazardous" in that the aircraft missed only by chance or after one or both
pilots took evasive action. The present phenomenal growth in number of aircraft and hours flown in
U. S. Civil Aviation, is rapidly increasing the midair collision problem.

The National Transportation Safety Board special accident prevention study entitled '"Midair Colli-
sions in U, S. Civil Aviation - 1968, " lists 38 midair collisions involving 76 aircraft. In preparing
this Exam-0-Gram, a study was made of 31 of the General Aviation accident reports of midair

collisions that occurred in 1968 and 23 reports of midairs which occurred prior to October in 1969,

This Exam-0-Gram attempts to show pictorially, where and how some midairs have occurred, as
well as other places where the midair hazard may strike again. All pilots should become aware of
and exercise every precaution against, the midair collision potentials at controlled high density ter-
minal arrival and departure areas. The photographs above show how rapidly a jet on takeoff can
become a real hazard to another airplane cruising at 2, 000 feet above the ground near a busy airport.
000
WHAT COLLISION PRECAUTIONS SHOULD YOU TAKE FOR CROSS COUNTRY FLIGHTS? In preflight planning, check
the Special Operations, Area Notices, and Graphic Notices of AIM and the aeronautical charts to

determne if the proposed route passes through a Restricted Area, 01ive Branch Route, Intcinzivz

Asdcad Tadk Tmadusmm -
Seatsat 225 ToSTing Mooty oEG,

Have any fatal mid-airs happened as depicted in the illustra-
tion to the right? The answer is YES!

Even though the formation of jets is in a steep climb, they
are climbing at 365 knots IAS (420 mph).

e HEAVY TRAFFIC AROUND MILITARY FIELDS

Pilots are advised to exercise vigilance when in close prox-
imity to most military airports. These airports may have
jet aireraft traffic patterns extending up to 2500 feet above
the surface. In addition, they may have an unusually heavy
concentration of jet aircraft operating within a 25 nautical
mile radius and from the surface to all altitudes. This pre-
cautionary note also applies to the larger civil airports,

ective {r niture and are

issued solely as an { to individuals

interésted in Airman Writtdn Examinations, Rev. 1!?4 y )
FLYING NEAR A MILITARY AIRFIELD,




THE BLIND SPOTS WIDEN AND EXTEND TO INFINITY AS SHOWN ABOVE

NOTE: When turning a high-wing airplane the pilot lowers the wing and thus hides the area into which
he is turning, In a low-wing airplane, the cabin roof hides the area into which the pilot is turning--
especially in right turns.
Pilots of high-wing and low-wing airplanes can be in each
other's blind spots. Collisions of this type have happened
most frequently in the traffic patterns at uncontrolled air-
{ ports. Collisions like this can occur: (a) on the entry

; leg of the pattern when the low-wing airplane descends on
i, top of the other airplane; (b) on the downwind leg of the

5 ] pattern with one of the airplanes flying at an improper
/X///// pattern altitude--that is, the high-wing airplane climbs or
the low-wing airplane descends to return to the desired

\ altitude; (¢) on final approach or just before touchdown.
VR ’*- |

d L= =\ When there is a slower airplane ahead of you in the pat-
-_— tern flying about 100 feet lower than your altitude, it is

possible to overtake and never see the slower airplane

al

K

hidden beneath the nose of your aircraft. Remember,
BLIND SPOT OVERLAP the silhouette of an airplane below the horizon tends to
blend with, and be lost in, the surrounding landscape
features.

WHEN HAS THIS TYPE COLLISION OCCURRED?

It usually happens when one pilot is flying the

traffic pattern in an unauthorized direction. Of a
the cases studied, there were 3 midairs involved

with one of the pilots in each incident flying a right
hand pattern while a left hand pattern was in use--
and still another midair involved a pilct flying a
left hand base leg in noncompliance with the pub-
lished right hand traffic. The use of UNICOM

at uncontrolled airports can make flying around
them safer. Even though there is no UNICOM ’
station or Flight Service Station in operation at =
some of these airports, you can alert other pilots %ﬁé
of your presence by announcing your position in =
the pattern on appropriate frequencies. This sub- —
ject is covered in Part 1 of AIM under "Traffic
Advisories at Nontower Airports."

UNAUTHORIZED RIGHT-HAND TRAFFIC
AT AN UNCONTROLLED AIRPORT.

VFR — No. 45 -2~



Of the accident reports studied, there were 8 midairs
elsewhere in the pattern (entry, exit, downwind, etc.).
One fatal accident occurred when a student and his
instructor in a light aircraft were leaving the pattern
and collided with a multi-engine aircraft on the down-
wind leg (as represented by airplanes B and C).

This illustration also shows how an airplane making a
pattern entry to the downwind leg could collide head-on
with another airplane that has flown a long crosswind

leg before making the exit turn. (See airplanes A and C).

X MARKS THE SPOT ‘#
—

APPROXIMATE POSITION OF MID-AIR COLLISIONS THAT OCCURED DURING 1982

A LONG CROSSWIND LEG
BEFORE MAKING THE EXIT
TURN INVITES DISASTER.

N THE DOWN-WIND, BASE-LEG AND FINAL APPROACH. TN
F
"._f.."::- 5,‘___“___
000 W S=— T
— e, Lo
B e Lo AL TSNS
OTHER ACTUAL MIDAIRS - e — e

1- Two solo students departed on the same .
cross-country flight and ran together while /
looking at their charts.

“,
Y

e = 4.% N B T =
J \ . LANDING DIRECTLY INTO THE SUN CAl

“INTERFERE WITH THE BEST SAFETY DEVICE

colored airplane which blended with the snow
| covered terrain. 1

g TN You Wav - YouR Eves \T
2- One airplane descended on top of a white | -\ ! N \x— =

SOME FEDERAL AVIATION REGULATIONS RELATED TO MIDAIR COLLISIONS WITH WHICH
PILOTS SHOULD BE THOROUGHLY FAMILIAR AND ADHERE TO, INCLUDE: 91.9, Careless
and Reckless Operation; 91.11, Liquor and Drugs; 91.65, Operating Near Other Aircraft; 91.67,
Right~of-Way Rules; 91.70, Aircraft Speed; 91.87, Operation at Airports with Operating Control
Towers; 91.89, Operation at Airports Without Control Towers; and $1.73, General Limitations.

SITUATIONS CONDUCIVE TO MIDAIR COLLISIONS

Constant vigilance is a must when practicing pylon
8's, low level ground track maneuvers like "turns
about a point, " or 'S turns across a road."

VIR — No. 48

HOW SAFE ARE YOU WITH A SLEEPY SAFETY PILOT ?



Situations Conducive to Mid Air Collisions (continued)

OPERATING FROM AN UNCONTROLLED AIRPORT
ON DIFFERENT RUNWAYS,

CLOSED CURTAINS ARE NICE FOR THE PASSINGERS,
BUT THEY DON'T IMFROVE THE VISIBILITY.

WFR AIRCRAFT SKIMMING THE TOPS OF CUMULUS CLOUDS
THAT ARE GRADUALLY LIFTING.

VFR — No. 48

ARE CLEARING PROCEDURES HELPFUL IN REDUC-
ING AIRCRAFT COLLISION POTENTIAL? Yes, pilots
should execute gentle banks, left and right, when climb-
ing or descending, rather than spending long periods of
time climbing and descending straight ahead. The AIM
Good Operating Procedures state in part: "Appropriate
clearing procedures should precede the execution of all
turns including chandelles, lazy eights, stalls, slow
flight, climbs, straight-and-level, spins, and other
combination maneuvers.'" Personnel of the FAA Flight
Instructor Refresher Unit, are recommending that
trainees of the Flight Instructor Refresher Clinics
teach the use of clearing turns prior to the execution of
certain maneuvers. They suggest: 90° clearing turns,
180° clearing turns, or whatever clearing is deemed
necessary to ascertain that the area is clear before
performing any maneuver. They also stress that there
should be no delay in entering a maneuver upon com-
pletion of the clearing turns. This can be accomplished
by performing the necessary conditions of flight (reduc-
ing airspeed, adding carburetor heat, etc.) while in the
clearing turns.

For several decades military flying schools have taught
their pilots to perform at least one 180° clearing turn
in each direction before entering such maneuvers as
spins, Cuban 8's, Immelmans, etc., where consider-
able altitude changes are involved.

FAA Aeronautical Center
Flight Standards Technical Division, Operations Branch

P. 0. Box 25082 11/6
Oklzhoma City, Oklahoma 73125 / 9
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Department of Transportation
FEDERAL AVIATION ADMINISTRATION
VFR PILOT EXAM-O-GRAM NO. 49

USE OF OXYGEN IN GENERAL AVIATION AIRCRAFT

EACH OCCUPANT OF THE AIRCRATT
MUST BE PROVIOED WITH
SUPPLIMINTAL DXYSEN

AT CABIN PRESSURE ALTITUDES
SRR e S NEOUIRLD NIMGN TLIGKT CREW
SOSE LI L. N d—mnumuum
e R O e

Continuing increases both in the number of high-performance and light turbocharged general aviation
aircraft and the number of aircraft concentrated in lower altitudes, encourage more pilots to get

out of the "physiological zone" (sea level to 12, 000 ft, ) into the "physiological deficient zone"

(12, 000 to 50, 000 ft. ) as a matter of economy and safety, In the lower zone, only minor oxygen
problems exist. However, in the higher zone, oxygen deficiency can result in a pilot or passenger
becoming a severe hypoxic case.

WHAT IS HYPOXIA? Hypoxia is the result of a lack of sufficient oxygen in the body cells or tissues.
There are several types of hypoxia but this Exam-0O-Gram discusses only the hypoxic type or altitude
hypoxia -- that occurs in the "physiological deficient" zone.

WHAT ARE HAZARDS OF HYPOXIA? The most important single hazard characteristic of hypoxia
at altitude is that if the pilot becomes too ergrossed with his flight duties, he may not notice the
symptoms or effects of hypoxia. For example: A pilot, flying at 24, 000 feet in an unpressurized
aireraft, inadvertently pulls his mask connector out of the oxygen system outlet. Engrossed with
radio communications and flying "instrumerts, ' he fails to notice the separation. At this altitude,
without supplemental oxygen, his time of useful consciousness (amount of time a pilot is able to
effectively or adequately fly his aircraft with an insufficient supply of oxygen) is 3 minutes. Beyond
this he will probably be unable to recognize his problem or do anything about it.
At flight altitudes, above 12, 000 ft., the onset of hypoxia is insidious. All
persons begin to deteriorate in alertness and mental efficiency to some degree
above 12,000 ft. without supplemental oxygen. Above 14, 000 ft, . distinct im-
pairment of mental functions occurs--especially with respect to mathematical
and reasoning capabilities.

WHAT ARE SYMPTOMS OF HYPOXIA? Sirce individuals differ widely in their re- = :i‘“gg“’
action to hypoxia, it is impossible to group symptoms in a specific order. There- ~
fore, in order to detect hypoxia, you need to know your own symptoms from the
following list: (1) Increased breathing rate, headache, fatigue; (2) light headed or =

dizzy sensations, listlessness; (3) tingling cr warm sensations, sweating; (4) poor coordination,
impairment of judgment; (5) loss of, or reduced vision, sleepiness; (6) blue coloring of skin, finger-
nails, and lips; and (7) behavior changes, a feeling of well being (euphoria).

IS VISION AFFECTED BY LACK OF OXYGEN? The cellular retina of the eye is highly susceptible
to lack of oxygen. Since rod cells are several hundred percent more sensitive to lack of oxygen
than cone cells, night vision is sharply impaired at higher altitudes -- even though other symptoms
of hypoxia may not be apparent. It is said that a pilot flying at night is 24 % blind at 8, 000 ft. ;

50% blind at 12, 000 ft. This is why supplemental oxygen is recommended when flying above 5, 000
ft. at night.

AT WHAT ALTITUDE ARE YOU LIKELY TO GET HYPOXIA? Anyone flying above 12, 000 ft. in an
unpressurized aircrait without supplemental oxygen is a potential hypoxia case. However, there is
a wide, individual variation in susceptibilitv to hypoxia, Physical fitness and other factors (alcohol,
drugs, tobacco, ete.) may change your ability to tolerate hypoxia even from day to day. (If the
smoke of 3 cigarettes is inhaled at sea level, a person's visual acuity and dark adaptation are re-
duced to the extent of mild hypoxia encountered in flight at 8, 000 ft. Smoking at 10, 000 ft. produces
effects equivalent to those experienced at 14, 000 ft. without smoking.) NOTE: 10, 000 ft. is a good
operational practice "physiological zone™ upper limit. DISTRIBUTION: ZC-307




"HOW CAN HYPOXIA BE PREVENTED? By flying at altitudes below 12, 000 ft, ; by flying in pressur-
ized aircrafi; or by breathing supplemental oxygen when above 12, 000 ft, in unpressurized aircraft.

HOW IS OXYGEN STORED IN THE AIRCRAFT? It is stored in metal cylinders generally attached
to the aircraft, outside of the cabin area -- e.g., in the baggage area. However, portable systems
are often used, in which case, the cylinder would normally be stored in the cockpit or cabin and
should be securely anchored. In a high-pressure system, oxygen is stored at a pressure of 1800
psi. ; in a low-pressure system at 450 psi. General aviation and airlines use the high-pressure
system extensively. The low-pressure system is used primarily by the military.

CAN THE TWOQO PRESSURE SYSTEMS BE EASILY DIFFERENTIATED? Military services have a
color-coding system, civilian industry does not. In the military, high-pressure cylinders are green;
low-pressure cylinders, yellow. In civilian industry cylinders may be any color. Know the pres-
sure-capacity of your oxygen cylinder. A castastrophic disintegration may occur if someone attempts
to fill a low-pressure cylinder to a pressure of 1800 psi.

CAN ANY KIND OF OXYGEN BE USEL FOR AVIATOR'S BREATHING OXYGEN? No! Oxygen used
for medical purposes or welding normally should not be used because it may contain too much water,
The excess water could condense and freeze in oxygen lines when flying at high altitudes. This could
block oxygen flow, Also, constant use of oxygen containing too much water may cause corrosion in
the system. Specifications for "aviators breathing oxygen' are 99, 5% pure oxygen and not more
than . 005 mg. of water per liter of oxygen. So, always ask for "aviators breathing oxygen. "

HOW CAN YOU DETERMINE IF OXYGEN SERVICE IS AVAILABLE AT AN AIRPORT? The Air-
man's Information Manual, Part 2, includes this informa-
§ DALLAS, ADDISONIADS) 7N IFR  F3S: Delles (LC FL 23891 tion in the airport data. The upper illustration to the left

P e B e R et 8 is excerpted from the airport data for Addison Airport in
Rencrks: (£}l cdditionsl info see Port 3. AIM, Part 2; the lower illustration is an excerpt from the

AIM "legend." The arrows point out that both "high
G pressure' and "low pressure' bottles can be serviced with
PR oxygen at Addison Airport in Dallas, Texas. Since the

: d numbers "3" and ''4"" do not appear after the "Ox" in the
soplavempnt hottles airport data, replacement bottles are not available.

s rl|||| tent b I!TI

Ox1
Ox?
Ox3
Ox4
WHAT ARE THE 3 TYPES OF OXYGEN BREATHING SYSTEMS NORMALLY USED? Continuous
Flow -- used up to 25, 000 ft. ; Demand -- used up to 35, 000 ft. ; and Pressure Demand -- used up to
45, 000 it. Most general aviation aircraft use the Continuous-Flow type. The more sophisticated
general aviation aircraft ("bizjets, " etc, ) have the Pressure-Demand type for crew members be-
cause of the altitudes at which they are flown, but a Continuous-Flow type is generally used for
passengers, as the masks are simpler to don and passengers do not require as much oxygen as the

pilot.

HOW DOES A CONTINUOUS-FLOW OXYGEN SYSTEM OPERATE? It is usually characterized by
the bag attached to the mask., Oxygen is constantly dispensed from the oxygen T
storage bottle through the regulating system to the bag and mask. As the wearer P b
inhales the oxygen from the "rebreather" bag, it deflates; as he exhales, some L :
of the unused oxygen is forced back into the bag and mixed with 100% oxygen for
the next inhalation, Some is forced out through a cluster of small orifices either
in the nose of the mask or on either side. To check for oxygen flow, there is ]
usually a mechanical oxygen flow indicator (of some color) in the tubing leading tothe ' \./ . s
rebreather bag. If, when you inhale, the colored indicator disappears behind a small

opaque section of the tube, oxygen is flowing. Another way of checking for flow is to

pinch off the tube between the mask and the point at which oxygen enters the bag. If

the bag inflates, oxygen is flowing. Remember, just because you can breathe does not el oy
mean that oxygen is flowing. Even though oxygen is not flowing, you could still breathe L
through the cluster of holes in the mask, but you would only be getting cabin air.

HOW IS OXYGEN-FLOW RATE CONTREOLLED IN CONTINUOUS-FLOW TYPE SYSTEMS? By fixed
orifices or packing, manually, or fully automatic. In those controlled by a fixed
orifice or packing, the orifices for the pilot and crew members are larger or the pack-
ing is less dense than for passengers because pilot and crew members are more active
and, therefore, need more oxygen. In the manually-controlled type, a knob on the
. regulator may be adjusted to the flight altitude. The higher the altitude to which the
regtﬂator is set, the greater the flow rate. In fully automatic types, an altitude-sensing device
changes flow rate automatically as the aircraft climbs or descends. For those systems in which
VIR — No. 49 & Sins




packing is used to control flow-rate, one must be sure that the plug-in and the outlet into which it is
plugged are compatible. Why? Because one company may put the packing in the plug-in and another
may put the packing in the outlet, If you use a plug-in with the packing, in an outlet with the pack-
ing, you may totally cut off the flow of oxygen. Conversely, if you use a plug-in with no packing, in
an outlet with no packing, flow-rate would be too great and the oxygen would be depleted in a short
time. Generally, the only way you can join non-compatible units is by forcing the plug=in into the
receptacle, Don't do this! If it doesn't insert easily, check for non-compatibility,

HOW DOES A DEMAND OXYGEN SYSTEM OPERATE? This system furnishes oxygen to the user
. only when he demands it -- that is, when he inhales. A small lever adjust-
ment enables the pilot to select either of 2 settings, '"normal ¢
oxygen" or "100% oxygen," The amount of oxygen received
depends upon the flight altitude. As altitude is increased,
the amount of cabin air is automatically decreased and the \
amount of oxygen is automatically increased. Most demand
regulators are designed to give 100% oxygen by the time 30, 000 ft, is attained. With
the ""100% oxygen" setting, the user receives 100% oxygen at all altitudes. The mask
used for this system is designed to give an air-tight and oxygen-tight seal for the
face. This system can be used safely to 35, 000 it.

I-IOW DOES A PRESSURE-DEMAND OXYGEN SYSTEM OPERATE? This system operates in exactly

the same way as the ""demand" system except that, at higher altitudes, oxygen is
delivered under positive pressure to the face mask. Positive oxygen pressure can
be automatically or manually activated at approximately 30, 000 ft. and automatically
increases as altitude increases. Positive pressure is needed in order to maintain
proper lung oxygen pressure, and blood oxygen saturation during flight to altitudes

4 of 35,000 to 45, 000 ft. in an unpressurized aircraft. In this e =

| system it is essential thHat the mask be adjusted to obtain a e
=] leak-proof seal to the face. Inhaling is effortless but, because |
of the positive pressure, conscious effort must be exerted to
exhale, and one may find it difficult to talk.

WHAT IS A PRESSURIZED AIRCRAFT? It is an aircraft in which pressure in the cockpit and pas-
senger compartment is maintained at an altitude lower than the actual flight altitude by compressing
air into these areas.

WHAT IS MEANT BY DECOMPRESSION? Decompression is the inability of the aircrait's pres-
surization system to maintain the designed "aircraft cabin" pressure. For example, an aircraft is
flying at an altitude of 29, 000 feet but the aircraft cabin is pressurized to an altitude equivalent to
8, 500 ft. If decompression occurs, the cabin pressure may become equivalent to that of the air-
craft's altitude of 29, 000 ft. The rate at which this occurs depends on the severity of decompres-
sion. This could be caused by a malfunction in the pressurization system or by structural damage
to the aircraft. There are two kinds of decompression:

EXPLOSIVE DECOMPRESSION - Cabin pressure decreases faster than the lungs
can decompress. Most authorities consider that any decompression which occurs
in less than 1/2 second as explosive and potentially dangerous. This type could
only be caused by structural damage. material failure, or by a door "popping" open.

RAPID DECOMPRESSION = A change in cabin pressure when the lungs decompress
faster than the cabin, There is no likelihood of lung damage in this case. This
type could be caused by a failure or malfunction in the pressurization system
itself, or through slow leaks in the pressurized area.

WHAT ARE THE DANGERS OF DECOMPRESSION? The primary danger is hypoxia, but some cases
of bends have occurred. If oxXygen equipment is not used properly above 30, 000 ft., unconscious-
ness will occur in a very short time. The average time of useful consciousness without oxygen is

30 seconds. This is why the oxygen mask should be worn when flying at high altitudes--35, 000 ft.

or higher, and ready for immediate donning at lower altitudes. Crew members should select the
100% oxygen setting on their oxygen regulator at high altitude if the aircraft is equipped with a
demand or pressure-demand oxygen systera.

VFR — No. 49 a5 5



WHAT ARE SOME GENERAL RULES FOR OXYGEN SAFETY? (1) Do not inspect oxygen equipment
with greasy hands or permit an accumulation of oily waste or residue in the vicinity of the oxygen
system (the combination of grease and 100% gaseous oxygen creates an explosive situation); (2) do
not use "military-surplus" oxygen equipment unless it is inspected by a certified FAA-inspection
station and approved for use; (3) do not smoke or permit smoking or ignite any flame while the
oxygen system is being used; (4) do not place a portable oxygen container in an aireraft unless it

is securely fastened to prevent movement or displacement in case of turbulence, unusual attitudes,
ete, ; (5) utilize a check list to check your oxygen system for condition and proper operation prior

to taking off on any flight during which vou might need oxygen; and (6) brief your passengers on the
proper use of the oxygen equipment. This is extremely important in case of an emergency in larger
general aviation pressurized aircraft in which the cockpit and passenger compartments are separate.
Passengers should know what to expect, what to do, and how to use the equipment. Use the check-
list recommended for your equipment, If factory installed, you should find it in the Airplane Flight
Manual or Owner's Manual.

IS THERE ANY PLACE WHERE CIVILIAN PILOTS CAN OBTAIN PHYSIOLOGICAL TRAINING? Yes!
The Aeromedical Education Branch of the FAA's Civil Aeromedical Institute (CAMI) in Oklahoma
City, Oklahoma, gives one-day physiological training courses -- including an altitude chamber flight
in which you would get a chance to see what your hypoxia symptoms are, This training is open to

the aviation public and courses are given on a ""demand" basis as funds are available., This course

is also given to civilian pilots under FAA sponsorship at various Air Force Bases across the country.
For further information write to: Civil Aeromedical Institute, Attention: Aeromedical Education
Branch, AC-140, P. O. Box 25082 - 6500 South MacArthur, Oklahoma City, Oklahoma 73125,

DO FARs REQUIRE THAT GENERAL AVIATION ATRCRAFT HAVE OXYGEN ABOARD? Yes!
FAR 91, 32 requires that the required minimum flight crew, for all aircraft operating at cabin
pressure altitudes above 12, 500 ft. MSL up to and including 14, 000 ft. MSL, be provided with and
use supplemental oxygen for any part of the flight of more than 30 min. duration at these altitudes;
above 14, 000 ft. MSL, the required minimum flight crew is required to use supplemental oxygen
during the entire flight time at these altitudes; and above 15, 000 ft. MSL, each occupant must be
provided with supplemental oxygen. Additional rules are specified for pressurized aircraft.

VFR — No. 49
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 50
INTERPRETING SECTIONAL CHARTS (SERIES 2)
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This Exam-0-Gram discusses radio communications and how radio data appearing on back-to-back
Sectional Aeronautical Charts can be used to assist the pilot in the expeditious and safe operation of
his aircraft on the ground and in the air.

Lack of knowledge often causes pilots to avoid the use of appropriate radio communications. This
is especially true of those pilots who are not knowledgeable in the use of aeronautical charts and

other publications that list this data.

Pilots are encouraged to use all of the radio communication services availabie, even where it is not
mandatory, to enhance safe flight. Pilots who do not use the benefits of radio communication
actually create a hazard to themselves as well as other aircraft.

Radio communications will vary at different airports depending upon the type of flight and facilities
available, Examples of airports used in this Exam-O-Gram exemplify the important aspects of
radio communication during VFR flight using a variety of facilities.

HOW IS RADIO COMMUNICATION FIRST USED IN PREPARING FOR A LANDING AT AIRPORTS
SERVED BY ATIS (Automatic Terminal Information Service)?
When 15 to 20 miles from these airports, tune your receiver to the
ATIS frequency. You will hear repeated broadcasts of information
that will help you plan your approach for a landing, ATIS fre-
quencies are printed on the chart in the airport information data,
and listed in the bottom margin of the chart, as shown in the :
illustration, These frequencies can also be found in the Airman's
Information Manual (AIM), Airport/Facility Directory. Control-
lers expect pilots to obtain ATIS and advise, during the initial
call, that they have received this information. Refer to Exam-
O-Gram No. 43 for more details about ATIS,

WHAT ADDITIONAL COMMUNICATIONS ARE REQUIRED AT
AIRPORTS THAT ARE SERVED BY A CONTROL TOWER?
The Control Tower (CT) must provide an orderly flow of air
traffic in the vicinity of the airport, by sequencing aircraft
in terms of safety and efficient utilization of airspace. Sieaba T R
Therefore, you are required to contact the control
tower at least 5 miles from the airport, The primary transmitting and receiving (SIMPLEX) fre-
quency is printed on the chart as shown, for example 118, 3 MHz at Will Rogers Airport. If you can
receive, but cannot fransmit on a primary tower frequency, there are other transmitting frequen-
cies available. Most towers have one of three additional frequencies (122, 4, 122.5, or 122.7 MHz)
available to receive pilots with limited transmitting eapability, These frequencies are listed on the
bottom maxrgin of the chart as shown in the illustration, and followed by a letter R, (R means tower

- 3 3 T
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IS IT MANDATORY THAT YOU COMMUNICATE WITH APPROACH CONTROL PRIOR TO LANDING?
No. Under a VFR flight it is not mancatory, but Radar Advisory Services are available to pilots

on VFR flights at many of the busy airports. Although not mandatory, the service should be used
because controllers can advise you of possible conflicting traffic and also give heading information
that will direct you to the airport. If used, Approach Control should be contacted 15 or 20 miles

out after receiving ATIS. If advisory services are available the appropriate radio communication
frequencies can be found in the Airman's Information Manual, Part 3, Airport/Facility Directory

under Radar Services.

WHAT FREQUENCY WOULD YOU EXPECT TO USE AFTER LANDING AND CLEARING THE
RUNWAY? Normally the Control Tower will direct you to contact or monitor Ground Control on

one of the frequencies assigned to Airport Ground Control. In the event the tower does not direct
you to change frequencies, remain on the tower frequency., Ground Control frequencies are normally
121.6, 121,7, 121.8, and 121.9 MHz, one of which is assigned to each airport having this service.
Gmund Control provides information for surface traffic except on the active runway, and the appro-
priate frequencies can be found in the Airman's Information Manual, Airport/Facility Directory.

IN WHAT SEQUENCE WOULD YOU CONTACT THE FACILITIES IF YOU DEPART AN AIRPORT
SERVED BY ATIS, GROUND CONTROL, AND A CONTROL TOWER? You would use the following

order:

1, ATIS.
2. Ground Control.
3. Control Tower.

WHY ARE SOME AIRPORT SYMBOLS AND AIRPORT INFORMATION PRINTED ON THE CHART IN
A BLUE COLOR WHILE OTHERS ARE COLORED MAGENTA (PURPLISH RED) ?

Airports within the United States having Airport Traffic Areas (Control Towers) are shown in blue,
all others in magenta, If a Control Tower is located at the airport, this fact can be noted in
the airport information data by a CT with a frequency Tisted. The frequency 123.6 MHz has been
designated for use at airports with Airport Advisory Service. Pilot requests for AAS on other
station frequencies will be answered, but the FSS will then simultaneously transmit on the
requested frequency and also 123.6 MHz. This will keep other traffic aware of the requester's

position.

WHAT FREEUENCY IS USED WHEN OPERATING AN AIRCRAFT AT AIRPORTS SERVED
IC N )7 The afrport

1nformat1on, as shown in the 1llustration, indicates that only UNICOM
is available for communication at this airport on the frequency of
122.8 MHz. The frequency assigned to Azronautical Advisory Stations
depends upon the type of facilities available at an airport. See the
Airman's Information Manual, Part 1, and Exam-0-Gram No. 35 for full
details on the use of UNICCH Pilots are encouraged to use this
service when operating at airports servad only by UNICOM.

WHAT FREQUENCY WOULD YOU USE WHEN OPERATING AT AN
ATRPORT THAT HAS NO FACILITIES FOR RADIO COMMUNICATIONS ?
As shown in the illustration, there is no facility for radio communication
at this airport. At airports that have no communications facilities, you
should transmit on 122, 9 MHz, which is the frequency assigned to Aero-
nautical Multicom Service. DO NOT EXPECT A REPLY. About 15 miles
from the airport, tune to 122, 9 MHz and listen for other traffic transmission, at 5 miles transmlt
your position, altitude, and intentions. Follow-up an announcement of your position on downwind,
base, and final approach. When departing this airport, tune to 122, 9 MHz and listen before you taxi.
Then broadcast your position on the airport and intention. Follow this up with an announcement
before you taxi onto the runway for takeoff.

Federal Aviation Adninistration

Flight Standards Matfonal Flele Offfice, Examinatfons Sranch
P.0. Box 25082

. Oklahoma City, Oklahoms 73125

VFR - No. Eram-O-Gramy aveilabie free of charge--1ingle zopy only per
o 50 request. Permission 13 hereby granted to reproduce this

1 /77 material.




U.S. DeEPaRTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 51

INTERPRETING SECTIONAL CHARTS (SERIES 3)

SPECIAL USE AIRSPACE
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This is the third in a series of Exam-O-Grams dealing with understanding and interpreting aero-
nautical symbols and legends of the new-type Sectional Charts. See VFR Exam-O-Grams Nos. 23
and 50.

FAR, Part 73,3, states in part: "Special Use Airspace consists of airspace of defined dimensions
identified by an area on the surface of the earth wherein activities must be confined because of
their nature, or wherein limitations are imposed upon aircraft operations that are not a part of

those activities, or both,'" Special Use Airspace depicted on aeronautical charts are: Prohibited
Areas, Restricted Areas, Warning Areas, Alert Areas,

B T e e T L=
'ﬂﬂﬁ’:&-) These areas are depicted on the charts in many shapes and sizes and their boundaries
are outlined by crosshatching like this

%

PROHIBITED, RESTRICTED, WARNING, AND ALERT AREAS

In addition, supplemental information about

ON MIAMI SECTIONAL CHART Prohibited, Restricted, Warning, and Alert
7 o T Tt ArPROP e AutiGRTY Areas is printed on the border of the charts
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WHAT IS A PROHIBITED AREA? Tt is designated airspace within which the flight of aircraft is not
allowed for security or other reasons associated with national welfare, An example of a Prchibited
Area is the area that encompasses the White House and the Capitol buildings in Washington, D. C.

It is designated P-56 and extends from the surface to flight level 180. AVOID THIS AREA! Three
Prohibited Areas (designated P-204, P-205, and P-206) are located southeast of International Falls,
Minnesota. These Prohibited Areas were established to safeguard the forest and wildlife in one of
the few remaining wilderness areas in the United States. They extend from the surface to 4, 000 feet.
AVOID THESE AREAS |

2 PROHIBITED, RESTRICIED, WARNING, AND ALERT AREAS
?'te' ON WASHINGTON SECTIONAL CHART

MO HAME ALTTUDE TIME APPROPRIATE AUTHORITY
P-40 Trurmont, Md., To & ncluding Sntinusus Admin, FAA Washingten, D, C.
000
7F-56 Wmhiigton, D. C. To FLIBD ontinuaus WARNING-AVOID THIS AREAJ
dmin, FAA Waoshinglon, D.C. |
P73 Moynt Vernon, Vo, 1500 [ dmin., FAA Wekiogten, D. C.

l'Na person thall operate on cirroft within o Prohibited J\ru, thPhM a Imric-cd Arec belween the gy

dmignated oltitedes during the fime of uniesg hos been lsued by the
oppropricts ovthority oa listed obeve. The oppropricte u\lﬁwrily is defined os elther the
controliing agency [ 1) or the wing agency.

oee ooe
WHAT IS A RESTRICTED AREA? It is designated airspace within which flight, while NOT wholly
prohibited, is subject to restrictions. A Restricted Area is designated when it is determined
necessary to confine or segregate activities considered to be hazardous to nonparticipating aircraft.
They denote the existence of unusual, often invisible, hazards to aircraft such as artillery firing,
aerial gunnery, or guided missiles. Penetration of Restricted Areas without authorization from the
using or conirolling agency may be exiremely hazardous to the airecraft and its occupanis. Per-
mission must be received from the appropriate authority to operate an aircraft within a Restricted
Area between the designated altitudes during the time sgpecified.

f PROMIBITED, RESTRICTED, WARMING, AND ALERT AREAS
1;1‘ TS ON DALLAS-FT WORTH SECTIONAL CHART
% ”No. HAME ALTITUDE TIME APPROPRIATE AUTHORITY

R-3601A Fest Sill, Chia. Ta FL-230 Continvaw C. G- Fart Sill, O_L_‘Ia.
R-55018 Foel Sill, Dkia Te KL 230 Continvowm T FAA, Forl Worth ARTC Center
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WHAT IS A WARNING AREA? It is airspace, within international airspace, established to contain

Frrrevy

hazardous operations conducted by U. 3. military forces. The activities conducted within Warning
Areas may be as hazardous to nonparticipating aircraft and its occupants as those contained within
Restricted Areas. However, NO restriction fo flight is imposed because flight within international
airspace cannot legally be restricted, To alert nonparticipants to the existence of possible hazardous
conditions, Warning Areas are depicted on aeronautical charts. Most Warning Areas lie within 3
statute miles of a coast line. When flying along an uneven coast line, shortcuts over water could
result in unintentional flight into a Warning Area. BE ALERT and refer to the appropriate chart
when flying along any coastline.

PROHIBITED, RESTRICTED, WARNING, AND ALERT AREAS
ON NEW ORLEANS SECTIONAL CHART

(= THANE ALTTUDE Time AFFROFRIATE AUTRORITY
W-93 T ChlRatty Vo To FL 400 T800-2400 C.0. NAS, Hew or:“» o
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NOTE: Due to the large size of Warning Areas, only
part of W-92 is shown here.
T EEEEK

It is always the responsibility of the PILOT of any aircraft to do his best to avoid a collision
when operating in VFR conditions, regardless of the type of operation being conducted, the
area being used, or the type flight plan filed. Three Exam-0O-Grams were written to help
educate pilots in the ART OF COLLISION AVOIDANCE. It is certainly appropriate to mention
them when writing about the rules governing Special Use Airspace. Review VFR Exam-0O-
Grams Nos. 22, 29, and 48.
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WHAT IS AN ALERT AREA? It is designated airspace which may contain a high volume of pilot
training activities or an unusual type of aeronautical activity--neither of which is hazardous to air-
craft. Alert Areas are depicted on aeronautical charts to alert pilots of nonparticipating aircraft of
the activity within a specific area, All activity within an Alert Area shall be conducted in accord-
ance with Federal Aviation Regulations, without waiver, and pilots of participating aircraft as well
as pilots of aircraft transiting the area, shall be equally responsible for collision avoidance. The
establishment of Alert Areas does not impose any flight restrictions or communication requirements
on any pilots, although Flight Service Stations in the vicinity may broadcast information regarding
the use being made of the area as circumstances dictate.
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WHO CAN AUTHORIZE THE OPERATION OF AN AIRCRAFT IN SPECIAL USE AIRSPACE? An
Appropriate Authority, defined as either the Using Agency or the Controlling Agency, may authorize
transit through, or flight within, Special Use Airspace.

The Using Agency is the agency, organization, or military command whose activity within a

Restricted Area necessitated the area being so designated, or that established the require-

ment for the Prohibited Area,

The Controlling Agency is the FAA facility that may authorize the transit through, or flight
within, a Restricted Area in accordance with a joint-use letter issued under FAR Part 73. 15,

Contact the Using Agency for Warning Area and Alert Area information.

'
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ALTHOUGH NOT CLASSIFIED AS A SPECIAL USE AIRSPACE, THERE ARE OTHER AREAS THAT HAVE LIMITATIONS TO
FLIGHT AS REGULATED BY THE SERVICE THAT ADMINISTERS THEM.

The excerpt to the right shows how National Wildlife Refuges o qgjﬁé
are depicted on a sectional chart. i Lok qjﬁ&"
D o
* % ol . S
In the margin of the sectional charts, information is listed _ o SOE I
concerning flight over National Park Service Areas, U.S. Fish “ha T\ e o
and Wildlife Service Areas, and U.S. Forest Services Areas as A 3 {J s
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This Exam-0-Gram emphasizes the study and use of information printed on sectional charts. Study
the borders and legend of your chart, Know what to look for, what to expect, and what is avail-
able to you along your route of flight.

-4~ Federal Aviation Administration
Flight Standards National Field Office, Examinations Branch
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM NO. 52

SKY COVER AND CEILING

A frequently misunderstood portion of the Aviation Weather Report is that part which contains SKY
COVER and CEILING information. Do you thoroughly understand the following? TXK 3@ SCT E5@ BKN
1¢d ovcC...

The "E5@ BKN" in the report indicates that the weather observer at TXK estimated the ceiling (broken
clouds) to be 5,000 feet above the surface. Although an estimated ceiling is the least reliable of

all ceiling reports, it is based on specific guides and is reasonably accurate and operaticnally useful.
If you understand the methods used in making weather observations, you are 1ikely to make better use of
available weather reports.

HOW IS SKY COVER DETERMINED? The observer estimates the amount of the total sky that is covered by
clouds or obscuring phenomena, and reports tkis amount of cover in tenths. Two examples of a sky
condition which the weather observer would consider as scattered (one-tenth to five-tenths coverage)
are shown in figures 1 and 2.

Fig.1 Fig.2
- 2@ sCT

2,000 FT

HORIZON

SINGLE-LAYER CLOUDS 1 | SINGLE-LAYER CLOUDS

Scattered clouds tend to be of Tittle concerr to many pilots. However, the reported scattered clouds
could change to either "overcast" or "clear” after the observation was made. Increasing cloud cover,
headwinds, dwindling fuel supply, and detericrating weather could cause problems for the non-instrument
rated pilot planning (on the basis of the report) to descend between scattered clouds. Remember, the
Aviation Weather Report contains local weather only, at observation time, and is not to be considered

a forecast. Your observation in flight is fer more timely than a report that must be processed

through the communication system. Therefore, when clouds are increasing, you must determine when the
time has come to make your descent to avoid getting stranded on top.

The summation principle is applied when two cr more cloud Tayers are present (see figures 3 and 4).

Fig.4 14 sCr M25 BKN 8¢ ove

2500FT

1000 FT

MULTI-LAYER CLOUDS ~ MULTI-LAYER CLOUDS

Cloud coverage of six- to nine-tenths of the sky is classified as broken---more than nine-tenths as
overcast. However, a report of broken or overcast clouds at a specified height does not necessarily
mean that the cloud layer at that altitude actually covers six- to nine-tenths or more than nine-tenths
of the sky. The weather observer often does not know the actual extent of the higher cloud layers
because his view s restricted by Tower cloud layers. Therefore, he uses the summation principle in
reporting the amount of sky covered by clouds. In this method, the observer adds the amount of sky
covered by the lower clouds to the amount covered by clouds at higher levels. Thus, he repnrtg the
amount of sky covered by the combination of Tower and higher clouds. A word of caution here--if ghe
weather abserver cannot see half or more of the sky above the base of a given cloud layer, most Tikely
you cannot see half or more of the surface when flying above the base of that layer! 5 o
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HOW IS CLOUD HEIGHT DETERMINED? By using specific guides, the trained observer usually arrives at
reasonably accurate estimates (E). The ceiling designator (E) ESTIMATED CEILING--means heights are
determined from pilot reports, balloons, or other measurements not meeting criteria for measured
ceiling. The ceiling designator (M) MEASURED CEILING--heights determined by ceilometer, ceiling
light, cloud detection radar, or by unobscured portion of a landmark protruding into ceiling layer
You should trust a report of "measured" ceiling more than one which is "estimated," although either
in conjunction with visibility, determines whether VFR conditions exist.

The ceiling designator (W) is spoken as Indefinite Ceiling--vertical visibility into a surface based
obstruction. Regardless of method of determination, vertical visibility is classified as an indefin-

ite ceiling.

This Exam-0-Gram should be studied in conjunction with VFR Exam-0-Grams 20, 44, and 46. Together,
they should help you understand that surface observations are spot reports; they may not provide the
total enroute weather picture at flight time. You must also rely on forecasts and trends, radar
weather reports, pilot reports, and your own timely observations in flight.

Exam-0-Grams are non-directive in nature and are FAA Aeronautical C
issued solely as an information service to individuals -2 = Flight Stand:rds Tb:hn;::al Division
interested in Airman Written Examinations. Operations Branch
P.O. Box 25082 3/72
Oklat City. Oklah 73125
VFR = No. 52 Exam-O-Grams available free of charge-
5/75 single copy only per request. Permission
is hereby granted to reproduce this
material.




U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 53

NG

Investigations of several fatal and near-fatal accidents show the probable cause to be loss of
control when encountering wingtip vortices created by large aircraft. Reports indicate that
many pilots are unaware of the dangers associated with wake or vortex turbulence; therefore,
applicants for pilot certificates are being tested on their knowledge of this subject.

WHAT ARE WINGTIP VORTICES? Wingtip vortices are compact, fast-spinning, violently turbulent

air masses that trail behind an airplane, sometimes for miles. Unfortunately they are invisible,
but if you could see them they would look Tike two tornadoes stretching back horizontally from
each wingtip. Many pilots refer to this phenomenon as "prop wash" or "jet wash," but engineer-
ing studies have revealed that the main source of this disturbance is from the wingtips, not the
props or engines, These vortex systems are generated by the flow of air from the high pressure
region under the wing, and curl around the wingtip to the region of lower pressure on the upper
surface forming the two rotating vortices.

WHY ARE THEY DANGEROUS? They are
dangerous because loss of control of
aircraft can occur when flying into
the wingtip vortices of large air-
craft. The velocity of the air cir-
culating about the core of these
vertex systems can be extremely high,
particularly those generated by the
larger airplanes, and these velocities
can exceed the control power of most
airplanes. A smaller airplane fly-
ing into one of these rotating air
masses can experience dangerous up-
sets and excessive load factors
causing structural damage to the air-
plane, Particular care should be
taken to avoid the vortices during
landing and taking off.

WHEN ARE THEY STRONGEST? There are
many factors affecting the intensity
of wingtip vortices, but it is a
safe and practical generalization that the bigger the airplane the more violent and Tong-1lived
will be the vortex disturbance. Recent studies indicated that the strongest vortex systems
trailing behind the very large airplanes will descend 400-500 feet per minute to approximately
1,000 feet below the airplane. The vortices retain their lateral separation and drift with the
wind, The aircraft creating the vortices may be out of sight, and the turbulence generated
might be still lingering in the area. The heavier and cleaner the airplane and the slower

it is flying, the stronger the air circulation in the vortex cores.

WHAT ACTION CAN THE PILOT TAKE TO AVOID OR REDUCE THIS HAZARD?

a. Avoid passing behind any Tlarge aircraft. Alter course to avoid the area behind and below
the generating aircraft.
b, Avoid, when possible, places and altitudes frequented by large aircraft. If possible, moni-

tor approach control and control tower frequencies at airports where large aircraft operate.
These radio transmissions may give you a clue to the locations and paths of large aircraft.

c. When it is necessary to operate behind a large aircraft, remain above the flight path of
that aircraft. Vortices settle downward toward the surface and are also affected by the wind
and move with the air mass.

d. When taking off or landing behind large aircraft, be on the alert for turbulence and allow
adequate spacing, Visualize the location of the vortex trail and avoid those areas.

* Exam-0 -Grams are non-directive in nature and are
issued solely as an information service to Individuals 5
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e. The best way of avoiding wingtip vortices is to know where they are most 1ikely to be
encountered and act accordingly. Since vortices are not produced until 1ift is produced, they
will not be generated by an aircraft taking off until the aircraft rotates for lift-off. Vor-
tices cease to be generated by a landing aircraft when its wings cease to produce 1ift -- when
it has actually Tanded. Plan your takeoff and landing accordingly.

Touchdown Rotation Oﬁgbﬁb/
/ / /o P 7 | .005{506699999&9
0 000005000s00508 i e, 50

/
Wake Ends 7 Wake Begins/

RECOMMENDED READING FOR ALL PILOTS. Your attention is invited to the Wake Turbulence Section
of the Airman's Information Manual, which thoroughly explains this subject. It is also de-
scribed in FAA Advisory Circular AC 90-23D (which may be obtained free of charge from: Publi-
cations Section, TAC 424,70, Department of Transportation, Washington, D.C. 20590).

Federal Aviation Administration — No. 53
Flight Standards National Field Office, Examinations Branch =Y.
?.0. Box 25082 1/77

Oklahoma City, Oklahoma 73125

Exam-0-Grams available fres of charge--single copy only per
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U.S. DiEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 54

EMERGENCY LOCATOR TRANSMITTERS (ELTs)

This Exam-0-Gram is issued to help fill the need of those studying for FAA airman written
tests and of certificated pilots for additional information concerning the Emergency Locator

Transmitter (ELT).

What is an Emergency Locator Transmitter or ELT?

It is a small, self-contained radic transmitter which is activated automatically by the
impact force of a crash. It may also be activated manually by an "On-Off" switch. It transmits
a distinctive variable tone on the emergency frequencies 121.5 and 243.0 megahertz. The range of
an activated ELT varies from 75 to 150 miles, depending on environment. Its useful Tife varies
from 3 to 8 days, depending on battery condition.

Is there a law requiring an ELT in all airplanes?
Yes. Public Law 91-596 was passed by Congress in 1970. As a consequence, FAR 91.52 now

requ1res that an approved ELT must be installed in most U.S. registered airplanes oy cuiy ¥ 1274.
(Cull Iwizndzd Trom 10/23/7C.) There are certain exceptions to this law; they are: (1) Turbojet
airplanes, (2) Agricultural airplanes while dispensing chemicals, (3) Scheduled airline opera-
tiens not over water or uninhabited areas, (4) Training airplanes operated within 50 miles of

point of origin of flight, and (5) Aircraft equipped to carry not more than one person.

What is the purpose of an ELT?

It is designed to transmit an immediate electronic distress signal which can be used by
other pilots and search and rescue organizations to locate a downed airplane. The pilot should
always determine the ELT's location in the airplane; how to activate it manually; and, if it is
portable, how to remove it from the airplane.

How can it be determined if an ELT is approved?

In order to carry out the provision of the law, a Technical Standard Order (TSO C97) has
been issued by the FAA which covers the design and operational characteristics of approved
locators. A label on the ELT indicates whether the unit meets these standards.

How often must battery be changed?

Battery replacement is required at 50 percent of the normal shelf 1ife as defined by the
manufacturer, or after one cumulative hour of use. Under the preventative maintenance provision
of FAR 43, this battery replacement may be made by a certificated pilot. For expected reliability
and life expectancy only those batteries recommended by the manufacturer should be used.

Purchased batteries should be stamped with the date of the 50 percent battery 1ife. The new ex-
piration date for the replacement (or recharged) battery must be legibly marked on the outside of
the transmitter. Failure to replace batteries at the specified dates may not only 1imit the oper-
ating time but may cause some damaging corrosion within the unit.

How can premature battery deterioration be minimized?

Premature battery deterioration can be minimized by preventing exposure to high temperature
such as might be experienced in an aircraft parked on a ramp, or to extremely low temperatures.
Anything that a pilot can do in time of emergency to obtain a battery temperature of approxi-
mately 70° will result in improved performance and longer operation of the ELT.

How can the pilot check ELT operation?

Operational testing can be done by tuning the VHF receiver to 121.5 MHz and actuating the
unit. Tests should be limited to three audio sweeps and conducted during the first five minutes
after any hour. If the testing must be done at any other time, it should be coordinated with the
closest FAA Control Tower or Flight Service Station. (See Advisory Circular 20-81 for additional

information.)

* Exam-0-Grams are pon=directive in nature and are
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How can the pilot tell if the locator is on?

The signal, because of the close proximity of the locator, will probably saturate the
communications receiver regardless of the frequency it is on. However, accidental triggering
of the ELT should be checked during the pre-takeoff check and before engine shut down by turning
the VHF receiver to 121.5 or 243.0 MHz and Tistening for the ELT signal.

What should be done if an ELT is activated accidentally or by an unauthorized person?

If audio sweeps are heard and it is determined that they are coming from the airplane, turn
off the ELT immediately. The pilot in command of an ELT-equipped plane is responsible for
accidental inflight signalling by an ELT. If the plane is parked, the owner is liable. The
Communications Act of 1934 prescribes fines and imprisonment for "the willful transmission of
unauthorized signals on emergency frequencies." If you experience malfunctioning of the ELT,
report the incident to the FAA through the "Malfunction Defects" program to provide a factual
basis for corrective action. Contact any FAA District Office for the proper forms to report

the malfunction.
What should you do if you hear an ELT signal?

The FAA suggests that you notify the nearest FAA ground facility stating your position when
the ELT signal was first heard and when it was last heard. You need do nothing more unless
requested by the ground facility. However, if you have actually discovered the site of a crash,
and circumstances permit, you have the option of advising that you will circle the crash site to

guide rescue teams.

FAA Aeronautical Center

Flight Standards Technical Division, Operations Branch

P. 0. Box 25082

Oklahoma City. Oklahoma 73125 5/74
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 55
TERMINAL RADAR SERVICE AREAS (TRSAs)
“STAGE III"
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Due to implementation of an incrzasing number of TRSAs at certain busy terminal Tocations,
written tests for pilot certification require a knowledge of these areas and the service provided
within them. This Exam-0-Gram is to help pilots in becoming familiar with the areas and the
service provided,

In the interest of safety, TRSAs have been established at airports where the volume of dif-
ferent types — small, large, slow, and fast — of VFRand IFR ajrcraft can best be served by radar
sequencing and separation. The service provided within a TRSA is called STAGE III SERVICE. DO
NOT confuse Stage III service with Stage I or Stage II Service. Stage I Service provides traffic
information and 1imited vectoring to VFR aircraft on a workload permitting basis. StageIl Service
is to adjust the flow of arriving VFR and IFR aircraft into the traffic pattern in a safe and
orderly manner and to provide radar traffic information to departing VFR aijrcraft. Stage III
Service provides separation between a1l participating VFR aircraft and all IFR aircraftoperating
within TRSAs. Radar equipped FAA Air Traffic Controi (ATC) facilities provide Stage III Service.

Arriving aircraft landing at airports within a TRSA and aircraft desiring to transit the TRSA
should contact Approach Control or Dzparture Control (as the case may be) from outside the TRSA
on the specified frequencies in relation to geographical fixes depicted on TRSA Charts. The
TRSA Charts are found in the Airman's Information Manual (AIM).

Departing aircraft will be issued a clearance by the control tower advising them when to
contact Departure Control and the frequency to use.

Part I of AIM contains a detailed explanation of the program. A list of participating termi-
nals, TRSA Charts, flight procedures, ATC procedures, and a further description of services
provided are contained in Part 4 of AIM. Parts 3 and 4 of AIM advertise Stage III Service.

Stage III Services within a TRSA are provided on a voluntary pilot participation basis.

Pilot participation is urged but is not mandatory. ATC takes the positive approach and assumes
that all VFR aircraft want the service unless the pilot advises otherwise.

Remember, unless you advise you do not want Stage III Service when you contact Ground Control
for taxi information or Approach Control for radar service, you will be issued a clearance. Be
prepared to copy the clearance!

Typical Departure Communications Procedures.

PILOT: “Ground control Airwing 1567 Papa, at Ace Aviation, VFR southeastward, have infor-
mation BRAVO, ready to taxi."

GROUND: "Airwing 1567 Papa, have your clearance; after takeoff turn right heading 080,
maintain VFR at or below 4,500, departure frequency 121.05, squawk 0464, Taxi to Runway 35 via
taxiway A."

PILOT: "1567 Papa, roger."

TOWER (after takeoff): "Airwing 1567 Papa, contact departure,"

PILOT: "1567 Papa, roger."

PILOT: "Departure, Airwing 1567 Papa, turning to 080."

DEPARTURE: "Airwing 1567 Papa, radar contact, traffic 2 o'clock, 3 miles northbound, turn
right heading 125°."

PILOT: "1567 Papa, looking, turning right to 125°,"

DEPARTURE (later): “Airwing 67 Papa, 25 miles southeast of Columbia, fly on course, squawk
VFR, radar service terminated."

PILOT: "“67 Papa, roger,"

* Exam-0-Grams are non-directive in nature snd are
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Typical Arrival Communications Procedures.

PILOT: "Columbia Approach Control, Airwing 7651 Alfa, Little Mountain, heading 120°, 3,500
feet, squawking 1200, landing at Columbia METRO with information BRAVO,"

APPROACH: "Airwing 7651 Alfa, squawk 0410 for identification."

PILOT: "7651 Alfa squawking 0410."

APPROACH: "Airwing 51 Alfa, radar contact, turn right heading 140° for vector to Runway 5.
Maintain VFR, descend and maintain 2,500 feet."

PILOT: "51 Alfa leaving 3,500."

APPROACH (later): "Airwing 51 Alfa, traffic a Rovercraft, 12 o'clock, 3 miles eastbound.
Advise when you have the Rovercraft in sight."

PILOT: "51 Alfa, I have visual contact with the Rovercraft,"

APPROACH: "Airwing 51 Alfa, follow the Rovercraft, contact tower on 119.5."

PILOT: "51 Alfa, roger."

As the above arrival procedures illustrate, ATC may provide nonradar separation when pre-
vailing conditions permit. If the pilot has visual contact with the preceding aircraft, he may
be directed to follow it for a "visual approach" or to depart the TRSA, as the case may be.

This service is not to be interpreted as relieving pilots of their responsibilities to see
and avoid other aircraft operating in basic VFR conditions. Assignment of radar headings and/or
altitudes are based on the provision that a pilot operating in accordance with VFR s expected to
advise AIC it compliance with an assigned route, radar heading, or altitude will cause the pilot
to violate such rules.
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DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM*® NO. 56

SKY COVER SYMBOLS IN WEATHER REPORTS AND FORECASTS

This Exam-0-Gram is intended to bring to the attention of
pilots certain changes in the format of Weather Reports
and Forecasts made effective by the National Weather
Service on August 1, 1975, Until all FAA written tests
and study materials as well as commercial publications
dealing with weather reports and forecasts can be updated
to reflect these changes, it is imperative that certifi-
cated and student pilots understand the following changes:

Federal Aviation Regulations require that each pilot in
command shall, before beginning a flight, familiarize
himself with all avajlable information concerning that
flight. For a flight not in the vicinity of an airport,
this information must include weather reports and fore-
casts, Such weather information transmitted through a
worldwide teletype communicatijons system and available at
all Flight Service Stations and Weather Service Offices,
has for many years utilized symbols to indicate clear
conditions or scattered, broken, and overcast clouds.

Because of 1imitations imposed by the automatic computer system now used in processing and trans-
mitting weather information, it is necessary to utilize word contractions in lieu of the tradi-
tional symbols.

WHAT ARE THE CHANGES? Effective August 1, 1975, sky cover symbols will be replaced by contrac-
tions on all teletype communications circuits, Sky cover symbols © (scattered), © (broken),
and & (overcast) will be replaced by the contractions SCT, BKN, and OVC, respectively. A O
(clear sky) will be indicated by the contraction CLR, A minus sign (-) preceding SCT, BKN, and
OVC will indicate a thin layer. The letter V inserted between ceiling helght and sky condition
indicates that the ceiling is variable in height. A remark appended to the report shows the
range of variability, When the sky is hidden by a surface based phenomenon, the symbols -X and X
will continue to be used for partial obscuration and total obscuration respectively.

Each cloud Tayer will be separated from the layer above by leaving a space after each contraction.
Prevailing visibility will follow the space after the contraction for the highest layer.

Even though observations, pilot reports, and forecasts using symbols will not be sent on any
circuit common to another agency, such transmission internal to certain agencies (e.g. Air Force
weather observer to Air Force tower) may continue to use symbols at that agency's option. The
National Weather Service and the FAA, however, will use only contractions on both internal and
external transmissions.

HOW DOES THE CHANGE AFFECT AVIATION WEATHER REPORTS? Examples of how Aviation Weather Reports
(SA's) will appear on longline teletypewriter transmissions,

DCA 2% SCT M5¢ BKN 184 ovC 6K 175 &8/ 3¢1 3I/BKN V OVC
DCA Mgﬁ V3KN5?2 1?5}?%/68/3&1&/%3 7E{G 438;%/9g3/

DCA M5% BKN 18@ -OVC 3 GFK 17§/£%§§%/3ﬁﬁg/ﬁ53/UA 5SW DCA 128 OVC 15¢
DCA -X M3@ ovC 1/2F 1;3;75/?2/3 /B3 F

DCA W3 X 1/2F 1 B/ @
DCA CER ]5/?%5/5%423529]§9§%gg¢3

HOW DOES THE CHANGE AFFECT TERMINAL FORECASTS (FT's)? Each forecast cloud layer will be sepa-
rated from the Tayer above by leaving a space after each contraction., A space will always
precede the forecast visibility (if any). The remainder of the forecast for each period will

* Exam-0-Grams are non-directive in nature and are
issued solely as an information service to individuals
Rev. 6/76 interested in Airman Written Examinations.
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Cloud groups mentioned in remarks will also follow the same procedures. The

stay the same.
A ceiling

contractions and the symbols described zbove for SA's will be used with FT's also.
or obscuration forecast will be indicated by the letter C.

Example of FT's:

FT 152149
DCA 152222 10 SCT G18 BKN 55W-3415625 OCNL €8 X 15W-. 12Z C58 OVC 3212022
BRF C2¢ BKN lisw-. 16z MVFR CIG BCMG VFR AFT 21Z.

HOW DOES THE CHANGE AFFECT AREA FORECASTS (FA's)? Cloud cover symbols in the FA's were replaced
with contractions on 9/11/73. The only change to the FA's will be the use of CLR instead of SKC

to indicate a clear sky.

FAA Aeronautical Center -2- VER—No.85
Flight Standards Technical Division, Operations Branch 6)’75
P. 0. Box 25082

Oklahoma City, Oklahoma 73125 7/?5
Exam-0O-Grams available free of charge--single copy only per
request., Permission is hereby granted to reproduce this material,




DEPARTMENT OF TRANSPORTATION
Feceral Aviation Administration

VFR PILOT EXAM-O-GRAM® NO. 57

FLIGHT IN THE REGION OF REVERSED COMMAND
IN RELATION TO TAKEOFFS AND LANDINGS

The aeronautical knowledge requirements, set forth in Federal
Aviation Regulations for pilot certification, place emphasis on
basic aerodynamics and principles of flight. Consequently, FAA
written tests contain test items relating to these subject areas.

This Exam-0-Gram deals with a rather complex and often misunder-
stood subject as it relates principally to propeller driven air-
planes., Modern aerodynamics manuals refer to this as the "Region
of Reversed Command," and devote one or more chapters to explain-
ing its meaning. It is the intent of this Exam-0-Gram, toexplain
in layman's language and through the use of simple illustrations,
flight in the regions of normal and reversed command, without the
HBIEN OF HVIERO COMMANS use of mathematical formulas, symbols, or equations. These few
ACK 101 OF ThE KWt Cute pages, though perhaps an oversimplification of a complicated
subject, should serve as a stimulus for further study.

The following brief definitions of terms used in the text are presented to refresh the reader's
memory:

PARASITE DRAG -- the drag not directly associated with 1ift (form and skin friction) and which
predominates in the region of high-speed flight. NOTE: An increase in the parasite area of
an airplane may be brought about by the deflections of flaps or extension of the landing gean

INDUCED DRAG -- the drag caused by 1ift.
TOTAL DRAG -- the sum of the parasite and induced drags,

EQUILIBRIUM -- a state of balance or equality between opposing forces. An airplane is in a
state of equilibrium when the sum of all forces and the sum of all moments acting on it are

equal to zero.

BRAKE HORSEPQWER -- the power output cf the reciprocating engine is determined by attaching a
brake or Toad device to the output shaft. Hence, the term brake horsepower (BHP) is used to

denote engine power.

POWER REQUIRED -- the aerodynamic properties of the airplane generally determine the power
requirements at varijous conditions of flight, while the powerplant capabilities generally
determine the power available at varijous conditions of flight. When the airplane is insteady
Jevel flight the condition of equilibrium must prevail., An unaccelerated condition of flight
is achieved when 1ift equals weight, and the powerplant is set for a thrust equal to the
airplane drag,

POWER REQUIRED CURVE -~ the power required to achieve equilibrium in constant-altitude flight
at various airspeeds. The power required curve illustrates the fact that at Tow ajrspeeds
near the stall or minimum control speed, the power setting required for steady lTevel flight

is quite high. 000

WHAT DOES "FLIGHT IN THE REGION OF NORMAL COMMAND" MEAN? Flight in the region of normal command
means that while holding a constant altitude, a higher airspeed requires a higher power setting
and a Tower airspeed requires a Tower power setting. The majority of all airplane flying (climb,
cruise, and maneuvers) is conducted in the region of normal command.

WHAT DOES "FLIGHT IN THE REGION OF REVERSED COMMAND" MEAN? Flight in the region of reversed
command means that a higher airspeed requires a lower power setting and a Jower airspeed reguires
a hiagher power setting to hold altitude. It does not imply that a decrease in power will result
in higher airspeed, or that an increase in power will produce lower airspeed. The region of
reversed command is encountered in the Tow speed phases of flight, Flight speeds below the speed
for maximum endurance (lowest point on the power curve) require higher power settings with a de-
crease in airspeed. Since the need to increase the required power setting with decreased speed
is contrary to the normal command of flight, the regime of flight speeds between the speed for
minimum required power setting and the stall speed (or minimum control speed) is termed the region
of reversed command. In the region of reversed command, a decrease in airspeed must be accom-
panied by an increased power setting in order to maintain steady flight. Simply stated — it
takes a Tot of power to fly at very slow airspeeds.

* Exam-0-Grams are son-direciive in ratore and are
STAL 1awged solely as an information service to individuals
TOIRITION: Je9) -1= intarested tn Alrman Written Examisations.

Rev. 8/77




POWER SETTING

i || | @

NAXIMUN POVIER AVAILABLE

BRAKE HORSEFOWER 000K, P, & 2750 RPM)

‘¢<

)

16
% ) o ) W 70 ) @ 10 10 120 130 e
INDICATED AIRSPEED IMPHI
gl Figure 1
e etll———————————REGION OF NORMAL COMMAND ————————
REGION OF REVERSED CONMMAND Diagram concept courtesy William K. Kershner

A LIGHT AIRPLANE IN A CLEAN CONFIGURATION AT SEA LEVEL

In order to chart the perrtormance of a 1light airplane in the available space on the diagram above,
it was necessary to somewhat distort the Tower portion of the power required curve. This diagram
illustrates that high power settings are required to fly fast or very slow. For example:

Airplane Position A — requires full power to hold altitude at 45 MPH. At position A' the
airplane is flying with full power to attain maximum level flight speed. Any attempt to in-
crease the airspeed at position A' will result in a loss of altitude.

Position B — requires 70 HP to maintain altitude at 55 MPH. Using the same power setting
(70 AP) at position B' the airplane will maintain steady Tevel flight while holding altitude
and maintaining 104 MPH.

Position C — 55 HP is required to maintain altitude at approximately 58 MPH. With the same
power setting the airplane will attain a speed of 87 MPH at position C'. At position C', if the
angle of attack is increased the airplane will climb and fly slower -or- if the angle of attack
is reduced the airplane will lose altitude and fly faster than 87 MPH. NOTE: Increasing or
decreasing the angle of attack at positions A' and B' would produce similar results.

Position D — the aircraft is maintaining altitude at the lowest power (40 HP) and airspeed
combination. Increasing the angle of attack at this point will not produce a climb — but a
loss of altitude. Also, any reduction in the angle of attack will result in aloss of altitude.

WHAT DOES THE SPEED OF AIRPLANE D ON THE POWER REQUIRED CURVE REPRESENT? The Best Endurance
Speed.— It is the Towest point on the curve, Since this is the Towest brake horsepower which
will sustain level flight, it also will be the lTowest fuel flow — hence, best endurance.

000

A Toﬁ;f”““ - The illustration to the left shows the "maximum power available" as a
R AVALABLE curved Tine. Lower power settings such as cruise power would also
appear in a similar curve. The bottom of the power required curve is
more realistic in this jllustration than the one shown above.
Y/HY IS THE POWER AVAILABLE A CURVED LINE? If the engine produces full
power at the rated RPM in level flight, at other airspeeds Tower than
maximum the engine does not turn up its rated RPM, but gradually loses
enourance sesp. RPM, even though full throttle is being used. This can be demonstrated
' T = in a fixed-pitch propeller equipped airplane by raising the nose above
- siqure 2 Cruising level flight attitude and noting a decrease in RPM. (cont'd)
-2~ VFR—No. 57 8/77
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Power at high altitudes — the power produced by the unsupercharged aircraft engine also decreases
with altitude, because weight of the charge of air and the oxygen content necessary for combustion
decreases. Even if it is possible to prolong sea-level power to some greater altitude by super-
charging, or some other method of power boosting, the power will inevitably decline when the
boosting method reaches an altitude at which it can no longer maintain a set power.

The propeller suffers a gradual loss of efficiency for a given rated engine horsepower at both
ends of the speed range, and therefore a gradual loss of thrust. For this reason, the Maximum
Power Available Curve is just that, a curve — not a straight line.

NOTE: See Figure 2 on page 2, If the power avajlable js greater than the power required, the
difference is "excess horsepower" which can be used for climb, Where the power available and
power required curves cross, there is no excess power, and therefore no ability to climb at that

airspeed. 000

WHEN WOULD AN AIRPLANE BE OPERATING IN THE REGION OF REVERSED COMMAND? An airplane performing a
low airspeed, high-pitch attitude power approach for a short field landing is an example of oper-
ating in this flight regime. Imagine what might happen if the pilot closed the throttle to idle
position during this approach. Then by using a Tot of power to correct this mistake it might be
possible for the pilot to reduce or stop the resulting rapid rate of descent, but without further
use of power the airplane would probably stall or be incapable of flaring for the Tanding. Merely
lowering the nose of the airplane to regain flying speed in this situation, without the use of
power, would result in a rapid sink rate and a great loss of altitude.

Airplane pilots must give particular attention to precise control of airspeed when operating in
the Tow flight speeds of the region of reversed command. Now consider the use of wing flaps on
airplane performance at low flight speeds with emphasis on climb performance. Some airplanes
that have the capability of maintaining altitude in level flight with full flaps are incapable of
climbing with full flaps extended. [Drag is so great in this configuration that when the nose of
the airplane is raised to establish a climb, there is a rapid decay in airspeed. Since the
majority of pilot caused airplane accidents occur during takeoffs and landings, the remainder of
this Exam-0-Gram is devoted to these phases of flight.

HOW DOES THE USE OF FULL FLAPS AFFECT STALL SPEED? An airplane in a clean configuration will
stall at a higher airspeed than it will with the flaps fully extended. This means that if the
flaps are rapidly or prematurely retracted, while the airplane is being flown with insufficient
airspeed, 1ift may not be great enough to support the airplane in the clean configuration, and
it will sink or stall. On a go-around with full power a safe airspeed must be maintained as the
flaps are slowly retracted — in small increments,

SHOULD WING FLAPS BE USED FOR TAKEOFF? Certain Airplane Owner's Manuals do recommend the use of
partial wing flaps (10°-20°) to reduce the ground run on short or soft field takeoffs. The use
of full flaps on takeoff, however, is not recommended because of the great amount of drag they
produce. A go-around with full flaps extended is a situation similar to the full flap takeoff.
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A GO-ARGUND WITH FULL FLAPS Figure 3

In the illustration above, suppose tha pilot of the airplane on the landing approach applies full
throttle for a go-around because another airplane is on the runway, but due to a burned-out flap
motor fuse, is unable to retract the fully extended flaps. Assume also that he is operating his
airplane at near maximum certificated gross weight, or at an airport having a high elevation or
high density altitude. Any one or a combination of these situations plus the tremendous drag of
the flaps will require considerable pilot skill if the airplane is to gain enough altitude to
circle the airport and land. Any misuse of the controls, such as overcontrolling or banking too
steeply while operating in the "Region of Reversed Command," may cause the airplane to stall.

With a margin of only a few MPH betwean climbing, holding altitude, and descending, the airplane
may cease its slow rate of climb and start descending or even stall, while the occupants are dis-
tracted in their attempt to identify ar correct the cause of the malfunction. ({cont'd)

VFR — No, 57 =3



Actual failure of the electric flap motor would require operating in this high drag configuration
until the airplane lands. 000

Most Airplane Owner's Manuals of present-day trainers state that full flaps are not recommended
at any time for takeoff. In recent years an average of ten serious accidents have occurred each
year as a result of pilots attempting to take off with full flaps extended.

Accident Report Summaries all recite much the same story as the excerpts which follow: "“A solo
student performing touch-and-go landings in an airplane attempted a takeoff with full flaps. He
lost control of the airplane, closed the throttle, and the airplane flipped over on its back., He
stated that his instructor had never demonstrated how the aircraft would react or respond when
full flaps were used for takeoff. A Tow time student in a new and strange situation set the
stage for this accident."

"A 200 hour private pilot with a passenger
attempted to take off with full flaps. The
airplane climbed to 150 feet, stalled and
rotated one-half turn to the left and struck

the ground nosedown in a near vertical atti-

tude at impact.” 7
i ; : . AIRSPEED
A commercial pilot with a passenger attempted MPH

to take off with full flaps. The airplana, ) b e T
which was 15 pounds over gross weight, stag- (0SNG ALTITUOE)

gered into the air to a height of about 30
feet. Power was reduced and the airplane
descended at a steep angle with no flare for  — 7777 e T

touchdown. The nosewheel collapsed onimpact."

000
The slow rate of climb or inability to climb
to traffic pattern altitude with full flaps
presents the greatest problem! Good pilot ‘
tgch?mge 13 necgss:]ary tgiuiiztam ac?;ﬁ‘g rate Ko i
of c under ideal conditions. imb per- ;
formance is even more critical at high alti- (N RIS AT ARER
tudes, higher weights, or high temperatures. NOTE: Indicated sirspeeds may be unrelicble near the stall or in steep

pitch ottitudes. The airplanes and indicated airspeeds shawn in

4 90000 this illustration are fictitious.
Operation in the region of reversed command does
not imply that great control difficulty and dan- ATTEMPTING TO CLIMB (FULL THROTTLE) WITH FULL FLAPS EXTENDED

gerous conditions exist. For many aircraft,

normal approach speeds are well within the region of reversed command. However, flight in the re-

gion of reversed command does amplify any errors of basic f1y1ng technique, Hence, proper flying

technique and precise control of airplane are most necessary in the region of reversed command.
il
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U.S. DEPARTMENT OF TRANSPORTATION
Federal Aviation Administration

VFR PILOT EXAM-O-GRAM NO, 58

PILOT INDUCED ACCIDENTS
_ -5\'*" R -

L é %& N
PILOTS SOMETIMES PULL THE WRONG HANDLE OR FLIP THE WRONG SWITCH

The purpose of this Exam-0-Gram is tc show how a lack of knowledge, inadequate prefljght prepara-
tion, carelessness, confusion, and distractions have contributed to accidents. A study of many
General Aviation Accident vreports irdicates that an alarming number of experienced pilots, as
well as inexperienced pilots were involved in accidents that resulted from "jnadequate preflight
preparation and/or planning."

FAA written tests contain questions directly related to many of the conditions and factors that
have caused accidents. A1l of the following are subject matter areas of aeronautical knowledge
covered in written tests:
Preflight planning; use of the carburetor heat/mixture/throttle/propeller controls; pilot
privileges/limitdtions; aircraft cruise performance charts; aircraft loading; fuel con-
sumption; the effect of strong headwinds on aircraft range; etc.

Lack of knowledge in these subjects, combined with inadequate preflight preparation and careless
flying habits, virtually assures that pilot error will be a significant factor in a high percent-
age of aircraft accidents. Also, some persons become involved in accidents by attempting to fly
an airplane when: (1) there are pressing problems unrelated to flying on their minds; (2) they
are not sufficiently alert: (3) their proficiency is marginal; or (4) they are not thoroughly fa-
miliar with or "at home" in the airplane being flown.

Experienced pilots as well as student pilots can benefit from the review of accident reports. We
should all Tearn from the mistakes of others, yet it seems many persons must make the same costly
mistakes themselves before they really learn., Reading the case reports which follow should make
it clear that accidents are often related to a lack of knowledge, in addition to one or more of
the factors mentioned above.

IMPROPER USE OF POWERPLANT CONTROLS

HOW HAS A LACK OF KNOWLEDGE OF USING THE MIXTURE CONTROL APPARENTLY CONTRIBUTED TO AIRCRAFT
ACCIDENTS? Although pilots are familiar with stopping the engine after a flight by placing the
mixture control in idle cutoff, some persons apparently are not familiar with how an engine re-
sponds in flight as this control is being moved toward the idle cutoff position. This is true
when operating with high-power settirgs, and also during glides with the throttle closed as the
prapeller continues to windmill with the mixture in idle cutoff.

Reports for a 3-year period showed that an average of 16 accidents occurred each year as a result
of pilots unintentionally pulling a wrong handle--the mixture control instead of the intended
control. There were 38 "mismanagemert of mixture control" accidents reported for a period of

2 1/2 years for just one popular make airplane. These pilot-induced emergencies were caused by
pilots unintentionally creating complete power failures through improper use of the mixture
control. Accident reports recite much the same story as the excerpts which follow:

% "A student pilot on a solo cross-country flight was cruising at 6,500 feet, and being un-
familiar with the mixture control, made no attempt to lean out the mixture. When the
engine started to run rough the student assumed the problem to be carburetor ice. After
applying what he thought was carburetor heat--the engine sputtered and quit. After an
emergency landing was made, the accident investigating team found the mixture control in
the full lean (idle cutoff) position." 10/76
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* "When the aircraft was removed from the river, the mixture control was in the "idle cutoff"
position. The pilot stated that he closed the throttle and thought he applied full carbu-
retor heat. When the engine seemed to be idling too slowly the throttle was advanced but
the engine did not respond. The pilot assumed a fuel tank was empty and hurriedly switched
tanks, ang since this didn't solve the problem, an emergency landing was attempted on the
river bank."

* "A business executive accompanied by two passengers departed on a business trip in a single-
engine airplane. Soon after takeoff the pilot experienced complete power failure, and the
ajrplane was landed straight ahead outside the airport. Investigation revealed the mixture
control positioned three-fourths of the way to full Tean. The pilot stated that he was mon-
itoring the tachometer and manifold pressure gauge and didn't notice which control he used

to change the prop pitch."

Pilots should visually check a control prior to operating it, but this is not always practiced.
During takeoffs and landings many pilots menipulate controls by touch while monitoring other
traffic, communicating with the tower, or scanning instruments. When a pilot is not mindful of
which knob, Tever, switch, or handle his hands are touching, the stage is set for a pilot-induced
emergency. This is especially true when the pilot's attention is diverted by some unusual cir-

cumstance or outside distraction.
o000

HOW HAVE FLIGHT INSTRUCTORS BEEN INVOLVED IN MISUSE OF THE MIXTURE CONTROL ACCIDENTS?

There were seven accidents of this type involving one popular make single-engine trainer, in a
1 1/2 year period. The following are "Brief Descriptions” of several of the accidents:

% 1. "Instructor pulled mixture control for simulated emergency and engine would not restart.”

% 2. "Flight instructor moved mixture control to idle cutoff position to simulate engine failure.
Could not get engine restarted. Battery was dead and alternator was inoperative."

% 3. "Flight instructor pulled mixture control to jdle cutoff to simulate engine failure at 800
feet. Engine did not respond when control was placed in RICH."

There were five similar accidents involving flight instructors in 1975. Two of these concerned
1ight twin-engine aircraft - one on final epproach and the other on takeoff at 20 feet AGL.

NOTE: The FAA inspector training policy for simulating partial or complete power malfunctions in
single-engine aircraft is by smooth use of the throttle ONLY. The objective of simulated power
malfunctions is not to shock the students but to train them in proper procedures and control of
the aircraft.

WHAT MAY HAPPEN WHEN PILOTS ATTEMPT TO FLY AIRPLANES WITH WHICH THEY
ARE NOT FAMILIAR?

* "Shortly after 1ift-off the student pilot experienced a reduction
in power and pulled a handle to apply ceérburetor heat. The air-
plane continued to lTose power and was landed outside the airport
boundary.

The Student Pilot Certificate had been endorsed for operating a
similar earlier model (carburetor equipped) airplane of the same
make that was being flown. The student had never flown an air-
plane-equipped with fuel injection, a fuel boost pump, or a
controllable pitch propeller, though the airplane involved in
the accident was so equipped. Investigztion revealed that the
fuel boost pump was in the LOW operating position whereas the
checklist specified that it be turned OFF during takeoff. The
cabin heat control was in the full ON position and the student
guessed that was the handle he pulled!*

WHAT ARE SOME OF THE MORE COMMON PILOT-INDUCED ACCIDENTS THAT Select One - Carefully.

HAVE RESULTED FROM USING THE WRONG HANDLE OR SWITCH?

Retracting the gear instead of the flaps after landing; retracting the gear while attempting to
Tock the parking brakes; turning off the ignition toggle switches while attempting to turn on

the landing lights; etc.

efofie)
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INADEQUATE PREFLIGHT PREPARATION AND/OR PLANNING
WHAT ARE THE HAZARDS OF NOT COMPLETING CERTAIN COCKPIT DUTIES?

Pilots who start one fiight operation or procedure, and proceed to another operation before com-
pleting the first, may become involved in an accident simply because the first task was never
completed. The following examples are typical:

Example 1.- A pilot of a multiengine airplane decides to check the operation of the crossfeed
while taxiing from the ramp prior to takeoff. After placing the selector in the crossfeed posi-
tion the pilot is distracted by a question from a passenger, another aircraft taxiing close by,
or radio conmunications. The pilot intended to switch the fuel selectors back to the main fuel
tanks after determining that the crossfeed was operating properly, but failed to do so because of
the distractions.

Example 2.- Airplane "A" is on the downwind leg of the traffic pattern when airplane "B"
squeezes in the pattern ahead of "A." The pilot of airplane "A" had started to perform the pre-
landing cockpit check when this distraction occurred. In a situation 1ike this, unfortunately,
somgdpe;scns react with anger which sets the stage for a gear-up landing or a more serious
accident.

INADEQUATE PREFLIGHT?

% ATP Pilot ~- Ran off the runway.
Remarks -- Movement of copilot's right rudder pedal obstructed by a whiskey bottle.

* Private Pilot -- Collided with parked aircraft.
Remarks -- Did not remove right wing tiedown, started to taxi, tried to cut mixture
control, but opened throttle.

HOW MIGHT AN INCOMPLETE PRETAKEOFF CHECK RESULT IN FUEL STARVATION?
Here is the way it happened to one pilot.

* "“An experienced private pilot flying his own airplane departed an airport with full fuel tanks.
After a stopover of several hours at a nearby airport, the pilot hurriedly taxied to a runway for
takeoff.

Airplane Tost power at an altitude of approximately 50 feet on takeoff and settled back to sur-
face. With only 437 feet of runway remaining, pilot was unable to stop, but chain 1ink fence at
field boundary turned the trick. Pilot was unable to recall position of fuel selector before
takeoff, but noted that it was in OFF position after the accident. He stated that he had never
turned fuel to the OFF position at the end of a flight."

This is an example of why a pilot should carefully check an airplane before each flight and not
assume that it will remain just the same as it was on a previous flight. Many airports have
people hanging around who enjoy climbing in airplanes, moving the controls, and flipping switches.

WHY DO MANY "FUEL STARVATION" ACCIDENTS OCCUR EVEN THOUGH THERE IS AMPLE FUEL ABOARD?

A common cause of engine failure is mismanagement of the fuel system. This happens frequently
when the engine is fed fuel from one tank at a time.

Each year an alarming number of accidents result from pilots
running a fuel tank dry. In their haste and anxiety to make
an emergency landing, pilots are often back on the ground
before realizing no attempt was made to switch to a tank
containing fuel. In a recent year there were 59 accidents
of this type.

The following accident excerpt illustrates the hazards of
performing certain maneuvers while operating on one tank
that contains a Tow Tlevel quantity of fuel.

%* “On a spiral descent from 7,500 feet engine quit and
airplane landed in a field and hit a fence. Pilot had
started flight with fuel only in left wing tank., The

spiral down with left wing Tow caused the Tittle re- Being Familiar with Fuel Selector Valve "A"

maining fuel to move away from tank opening to fuel Could Lead to Trouble When Operating an

line, which resulted in engine stoppage." Airplane Equipped with One Like "'B"
e
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FUEL STARVATION (Continued)

The pilot in command must always be alert and aware of the actions of other occupants of the ajr-
plane, as this fuel starvation accident reveals:

* "The engine quit during climb out after takeoff and the pjlot discovered the fuel had been
turned off. His wife decided there was too much air blowing on her feet and used the fuel
selector handle to turn off the cabin air vents, It worked! In less than a minute there

was no air blowing on her feet.,"
000

DOES FUEL EXHAUSTION HAVE THE SAME MEANING AS FUEL STARVATION?

No; fuel exhaustion means all the usable fuel aboard the aircraft has been consumed. Accidents
such as these are of great concern in General Aviation, because they usually result from inade-
quate preflight preparation or planning anc pilots not being familiar with the operating limita-
tions of their equipment. There were 75 accidents attributed to fuel exhaustion in 1975. In
recent years, some pilots operating in mourtainous areas of western states have encountered fuel
exhaustion before reaching their destinaticn. Fuel exhaustion accidents resulted after they had
been flying with 40-50 knot headwinds or had drifted off course in strong crosswinds. Some were
operating at high altitudes without leaning the mixture, while others failed to refer to the Air-
craft Cruise Performance charts and other data, For this reason, FAA written tests contain test
items related to these subject areas.

BRIEF DESCRIPTION OF A TYPICAL FUEL EXHAUSTION ACCIDENT

* "Engine quit because of fuel exhaustion 3 miles short of destination with forced landing in
unsuitable terrain. Contributing factors were: (1) Improper flight planning, (2) relying
on fuel gauges rather than manufacturer's fuel consumption figures, (3) overflying several
suitable airports where additional fuel could have been obtained, (4) adverse weather con-
ditions and strong headwinds."

IS THE PRACTICE OF RUNNING A FUEL TANK DRY BEFORE SWITCHING TANKS CONSIDERED A SAFE PROCEDURE?

No; some aircraft engine manufacturers recommend never running a fuel tank dry as a routine pro-
cedure. MWhen the fuel selector remains on an empty tank which has run dry, the engine-driven
fuel pump draws air into the fuel system and causes vapor lock. This is also true when an elec-
tric fuel boost pump is operated with the fuel selector on an empty tank. Fuel injection equipped
engines, in particular, are vulnerable to vapor Tock when the fuel selector is positioned on an

empty tank.
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