









































































































































































































































































































































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.
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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.
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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
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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.
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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
T ¥a; Saezgns, To fL 180 Cenlinssa - D

g - like this.
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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.
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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
or ‘areo FS5.
C. G. Fott Sill, Okish

P - Prohibited R Reitrictad W - Watning A~ Alert { - Controliing Agsacy

Fnless otherwiss noted: Altitedes cre MSL ond in feel; time i local,

i Sl
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
Ink oo mar., Arm W "

k] Veiparoie, flo. Unbimited Centincon &?t;‘%’mt’:?:.‘:‘ﬁ;_‘;ﬁ:::

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.

opooooao
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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.

L OTHER_TIM PROHIBITED, RESTRICTED, WARNING, AND ALERT AREAS
AL i =l
“eoin CONTACTU  o9° ON DALLAS-FT WORTH SECTIONAL CHART
HIGH DENSITY [
()I;:i'unuirl [ f S"c NO, NAME AUTITUDE TIME APPROPRIATE AUTHCRITY
o i 3 RiSS01A  Fors Sill Gl To 23,000 Cortinusot € G. Farr S, Odle.
B R-5407K Fort 54, Okle To 22.000 Continuous t FAA, Fort Wosth ARTC Center
s o+ orea F55
: \ €. G., Fort 5ill, Ckishoma
N R-5601D Fort S, Chlg Te 14,500 Suntise fo t EAA, Fort Worth ARTC Center
Tttt or area F55.
€ (., Fort 5ill, Cxlehams
R:3&01E Fort Sl Okla To 4000 Sunrse to T FAA, Fort Wertty ARTC Center
N, ramvart o orea F5S
| FREDE@ICK C.G,, Fort S3, Ohle
1255 1 40122.8
i ALS1A Fradarck Oila 30004 5 £700-2300 Comdr. Sheppard AFB, Teson
we! 4200 Mg Fr
[ 4.54'F Frederitk, Okla To & mt G700-2300 Comds. Shegpard AFB, Tesai
| ; 3200 Men Fr
. - STUDENT
TRAINING
‘ Flight withim Alart Aregs oy nat restricted but pilohy ore sdvied 1o eeccig matrams coulion
(XX J

WHAT IS AN INTENSIVE STUDENT JET TRAINING AREA (ISJTA)? It is de~*- ~e which

contains intensive flight training activities of military studer+ * ~ gAS (MOA) ms are
imposed on IFR flights ONLY. All VFR flimts- gy OPERATIONS AT Frcen sttt
with Federal Aviation Reowl~*' ’“mma Arspace {hilities wh*“‘ﬂ:f:;mneﬂ
pilots of aircraft transitin, 3 ;::f for cortal® ;im:_li:‘;m a:;ng;;'ﬂinﬁ depicted O
: tock is rts.
tion on these training areas me. the ;l‘\\‘;ag t‘i:;l“-:m do emsoute. ;,ff:,ﬂ‘.“ .w;,rxﬂe}-. cpts
s o i
below show how the sectional Tectional 808 1% Fine use of 85 U as special 01 tion *nity
of Columbus AFB, Mississ’ sal il he Hentifer T an tb{r;ﬁg areas. m’f,““m:‘; include
Spac tercep d times
Note the pe‘rn"i“g tons reas m;l:: aititudes 1o V¢ CF o cted 1‘:‘.
: COLJUMBUY, 1 —tt— Notice COn‘é dent wiil \nc\ude‘ pes of activity age of e;ist\nsht}l
:Nreﬂv: STUDENT JETITRAINIAG A 1ntensﬁ“e = tu Areas the sp«:lﬁ‘: r:"m" will ‘h‘nee :“onwﬂed to “&cmﬂ‘“m
SPES prEavnsl s e et ety More  ghimae wnd 0% o eins el o0 e 18R TR
u henever AN nrough 2% se, A
fr g U g Whene aeared 1 _ Otherw!
jssue of Al ual. trafic A% 1%, viged bY Ac?rﬁtms TFR o alert VFE
£ ,-maticn Man tion can rrict nonpart ve dmseminﬂmdm‘mmreﬂish‘
— UMBUS 2 Into route OF T srman W U Coqaition TR rged to
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blocks are shown abovr station. /
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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
shown below: P Y .
; MH;“‘:... E y f‘.J
?.‘ ':‘u'f"u:;' g e 1
REGULATIONS REGARDING FLIGHTS OVER CHARTED NATIONAL ('g% 1800
PARK SERVICE AREAS US. FISK AND WILDLIFE SERVICE 5 (260)
AREAS AND U S FOREST SERVICE AREAS ==

The landing of airctalt o prohebited on lands or watets admunatered By the Nahonal Park Serwee. U S Fah and Wildiife Serwce or
LS Forest Service wetboe! authoedation from the tespective agency. Exceplions include 1) when forced o land due o an emer

geney bryond the contral of the aparatar, 2) al offically desgmated landing sites, or 3) en appeoved olficial business of the Federal
Guwptnmen

All weeeal! wre requasted to mantan @ sememum aibiude of 2000 fext sbove the fermam of ihe lolowng  Natomad
Parks. Wonumenty, Seashores, Lakeshores, Recreation Aeess and Seent Ruvrways administered by the Notionsl Pack Setvice
Natwonal Wildhle Refiges. Big Game Relues, Game Ranges and Wildlte Ranges admunistered by the LS. Fish and Widide Service.
and Widerness aod Primitive arest admimatersd by the US Forest Servce

Fodersd reguiations alia prohail awdropd by parachate or oiner mases of persary, cargs of obiects from aecralt on lands administer
4 by the thren sgencies withoo! suthoraation from the respactnve ageady Excastions inciude: 1) emergeacees owobnng the salely of
hgrgn ide or 2} threat of sy properly ons

dtta sz . Bogndary of Nstaowmsl Park Sernce arams
US Fish and Wodile Service aress and
US Forzst Serwce Wikdernens and Primibue
- .8

o888 8-

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
VFR - No. 51 A

P.0, Box 2
Oklahoma City, Oklahoma 73125
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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

ev.
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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.
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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
request. Permission is hereby granted to reproduce this
material,
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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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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,"
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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.

-0
VFR o NU. 55 Federal Aviation Administration
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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
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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
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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
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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)
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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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VFR PILOT EXAM-O-GRAM NO, 58

PILOT INDUCED ACCIDENTS
_ -5\'*" R -
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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.

BE ALERT, KNOW YOUR LIMITATIONS AND THE LIMITATIONS OF YOUR Erihe Srumduas Fechanes tyviuion; Cpsratitng HikAch

EQUIPMENT. LEARN FROM THE MISTAKES OF OTHERS AND AVOID s ik Dkl yhius 10/76
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