
DI~PARTJIEST O F  TR.~SSPORTATIOX 
Federal A\ iation .-idmini~tration 

j7FR PILOT EXA3I-O-GRA3I" NO. 2 

VFR CRUISING ALTITUDES 

Assume that you plan to make a VFl3 cross-country flight over terrain which has a constant 
elevation of  2,900 feet. After charting the course you determine that the true course i s  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 al l  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: 

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

Analysis 

1- You wish to fly a s  high a s  legally possible to take advantage of the most 
favorable wind. 

2- 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 zbove sea  level. 

3- Cruising altitude is a level above mean sea  level (MSL). but the rules 
pertain&g to the selection of a cruising altitude appropriate to the flight's 
magnetic course a r e  applicable only when flying more than 3,000 feet above the 
ground. 

4- This flight mill 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 = 176O.) 

5- 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. 

6- 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 t&l,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. 
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DEPAF~TMEKT OF TRANSPORTATION 
Federal Aviation Administration 

VFR PILlOT EXAM-O-GRAM" NO. 4 

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

1. WHAT IS REQUIRED O F  THE PILOT PRIOR TO THE FLIGHT? FAR, Part  91.5, states 
in part: "Each pilot in commancl shall, before beginning a flight, familiarize himself 
with al l  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 "fail.ure 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 a s  current sectional 
charts, and other charts, for  the route to be flown; the latest Airman's 
Information Manual (AIM), 2nd plotter, computer, etc. Take along charts 
which adjoin those for the route of flight. Thus you a r e  prepared in case it 
becomes necessary to circumnavigate bad weather, o r  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 te r ra in ;  select  appropriate 
check points; consider a l e r t ,  warning, res t r ic ted ,  and prohibited areas and Air 
Defense Identification Zones; study airport  information, including enroute airports  
tha t  can be used in case of energency; choose refueling stops; l i s t  frequencies of 
towers and navigational a ids  to be used and also Flight Service Stations reporting 
the weather. 

c. Review weather maps and forecssts ,  current weather reports ,  winds a lof t  forecasts,  
p i lo t  weather reports ,  SIGMETS, AIRMETS, Notices t o  Airmen (NOTAMS), and other 
information. Although you can get weather information by telephone, i t  i s  strongly 
recommended that  a personal v i s i t  be made t o  the nearest Weather Service Office, 
Flight Service Station, or  other f l i g h t  service f a c i l i t y .  

A chapter on Flight Planning i s  contained in the FAA publication, P i l o t ' s  Handbook of 
Aeronautical Knowledge, including a summary of f l  ight assistance services available. 

4. WHAT FURTHER ACTION IS DIClTATED 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 a i r  traffic rules can ever be written so a s  to eliminate the 
need for GOOD JUDGMENT in the planning and conduct of every flight. The pilot must 
make the final decision a s  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 
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DEPARTJIE?;T OF TRASSPORTATIOS 
Federal Aviation Administration 

VFR PILOT EXAM-0-GRAM" NO. 5 

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

1. HOW MAY YOU OBTAIN WE.4THER INFORMATION FOR PREFLIGHT PLANNING? 
Visit your local Weather Service Office (WSO) o r  your nearest FAA Flight Service 
Station (FSS), or  other flight service facility for a thorough weather briefing. 
The latest weather maps, a r e a  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 a r e  welcomed. 
When telephoning, identify ycurself a s  a pilot; state your intended route, destina- 
tion, intended time of takeoff, and approximate t ime en route; and, advise if you 
intend to fly only V F R  

"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 nwnber listed for some Weather Service Offices 
on which only aviation weather information is given. Some Weather Service 
Offices havethe PilotsT 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 /~aci l i ty  
Directory, o r  "FSS and Weather Service Telephone Numbers" section of AIM. 

/ -- 
2. 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, o r  VORs and VORTACS. 

3. WHAT FURTHER PREFLIGHT WEATHER PLANNING SHOULD BE DONE TO 
OBTAIN mT-FLIGHT WEATHER INFORMATION? From your charts and the 
appropriate section of the Airman's Information Manual (FSS and Weather 
Service Telephone N u m b e r x  make a l ist  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. 

4. WHAT IS RECOMMENDED BY GOOD OPERATING PRACTICES? If the preflight 
weather briefing reveals ques:ionable 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 
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Department of Transportation 

FEDERAL AVIATIOS ADLIINISTRATION 
VFR PILOT EXAM-0-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. ------.-------- I 

i "Businessman-pilot flying daugh';er home from college crash lands in sparsely 
populated a r ea  resulting in injury to father and daughter. Rescue effected within 
three hours of ETA near flight p:.an course filed with FAA. 

000 
"Familv of five forced down by snow storm while on flight to winter resort.  No 

i 
I I 

flight pian filed with FAA a n d  clays later  family reported missing by relatives. I Search parties after covering exi:ensive area, find bodies with no injuries-- I ' expiration attributed to exposure. l 1  

I - I 

HOW, WHEN, AND WHERE SHOULD A VI7R FLIGHT PLAN BE FILED? Pilots a r e  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 a r e  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 t ime and release the telephone circuit o r  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 i s  to penetrate 
an ADIZ (Air Defense Identification Zone) or  for flights between Mexico and the U. S. Filing at 
other t imes is entirely at the pilot's discretion, but is recommended as good operating practice. 

WHY SHOULD A FLIGHT PLAN BE FILE])? 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 
better service by having prior  knowledge of your flight. It costs - nothing except a few minutes of time to file a flight plan and may 
be the best "insurance" investment you ever made. On the other 
hand, failure to file could contribute to unpleasant moments 
during flight, o r  long periods of waiting for  help when an -. emergency ar ises .  

WHAT DISPOSITION IS MADE OF FLIGHT PLANS? When the flight plan is filed before takeoff, 
the FSS takes no action on i t  until informeti of your actual departure time. The following procedures 
a r e  in effect: when a VFR flight plan is filed, i t  will be held until one hour after the proposed 
departure time and then canceled unless: 

1. The actual departure time i s  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? If 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 o r  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 flight plan when the landing i s  completed. The tower i s  not always aware 
of which aircraf t  were on a flight plan. It i s  the pilot's responsibility to file the arr ival  notice with 
the tower or FSS (simply asking by radio, telephone, or personal visit that the flight plan be closed). 
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DEPARTMEKT OF TRANSPORTATION 
Federal Aviation Administration 

VFR PILOT EXAIM-0-GRAM" NO. 7 

TRiYPPED ON TOP OF AN OVERCAST! - 

SCT BKN OVC 

DO YOU HAVE ALL OF THE FOLLOWING REQIIISITES FOR INSTRUMENT FLIGHT? (1  ) An Ins t rument  Ra t ing ,  
( 2 )  an a i r c r a f t  f u l l y  equipped f o r  i l s t r u m e n t  f l i g h t ,  and (3 )  r e c e n t  i n s t r u m e n t  exper ience,  I f  
n o t ,  you shou ld  heed t h e  f o l l o w i n g  b i t  o f  adv ice  concern ing f l i g h t  o v e r  an e x t e n s i v e  o v e r c a s t  
c loud  c o n d i t i o n  -- DON'T! 

SHOULD YOU AVOID FLYING VFR OVER CLOUDS ENTIRELY? No. Many t imes i t  i s  b o t h  p r a c t i c a l  and de- 
s i r a b l e  t o  s e l e c t  a  c r o s s - c o u n t r y  c r u i s i n g  a l t i t u d e  above a  s c a t t e r e d  c loud  c o n d i t i o n  t o  t a k e  
advantage o f  smoother a i r ,  improved v i s i b i l i t y ,  more f a v o r a b l e  winds, o r  p r o v i d e  f o r  more t e r -  
r a i n  and o b s t a c l e  c lea rance ,  p r o v i d e d  ( 1 )  you  have l e g a l  c l o u d  s e p a r a t i o n  f o r  c l i m b ,  c r u i s e ,  and 
d e s t i n a t i o n  descent,  ( 2 )  weather c o n d i t i o n s  a r e  s t a b l e  o r  improv ing,  and ( 3 )  you s t a y  a l e r t  and 
t a k e  immediate a c t i o n  i f  t h e  c louds  beneath y o u  inc rease  and t h e  "sucker  h o l e s "  s t a r t  t o  s h r i n k .  
D o n ' t  w a i t  t o o  long  t o  descend o r  make a  180" t u r n  (one o f  a v i a t i o n ' s  o l d e s t  sa fe ty  dev ices )  if 
t h e  s i t u a t i o n  warrants .  

/- WHAT OTHER PRECAUTIONS SHOULD YOU TAKE TO AVOID BEING TRAPPED ON TOP OF AN OVERCAST? ( 1 )  P r i o r  
t o  your  c ross -coun t ry  f l i g h t ,  v i s i t  o r  te lephone t h e  l o c a l  Weather S e r v i c e  O f f i c e  o r  t h e  neares t  
FAA F l i g h t  S e r v i c e  S t a t i o n  f o r  a  thorough weather b r i e f i n g  (see VFR Exam-0-Gram No. 5 ) .  
( 2 )  S e l e c t  an a l t i t u d e  t h a t  w i l l  be compat ib le  w i t h  t e r r a i n  and c l o u d  s e p a r a t i o n  requ i rements .  
( 3 )  D o n ' t  a t t e m p t  VFR f l i g h t  when c o r ~ d i t i o n s  a r e  c l o s e  t o  VFR minimums. Remember t h a t ,  w i t h  t h e  
r i g h t  c o n d i t i o n s ,  an o v e r c a s t  can form beneath you i n  a  m a t t e r  o f  m inu tes .  Consider  t h e  weather, 
t h e  t e r r a i n  you a r e  f l y i n g  over ,  and a l l o w  y o u r s e l f  a  marg in  o f  s a f e t y  commensurate w i t h  your  
exper ience l e v e l .  ( 4 )  Whi le  enroute,  m o n i t o r  a p p r o p r i a t e  f requenc ies  f o r  weather broadcasts ,  and 
I n - F l  i g h t  Weather A d v i s o r i e s  ( AIRMET', SIGMETS, and PIREPS) , o r  c a l l  F l  i g h t  Watch. T ranscr ibed  
Weather Broadcasts a r e  a l s o  a v a i l a b l e  on c e r t a i n  n a v i g a t i o n a l  a i d s .  

WHAT SHOULD YOU DO I F  YOU FIND YOURSELF I N  DIFFICULTY ABOVE AN OVERCAST? You a r e  a d m i t t e d l y  " i n  
d i s t r e s s  -- i n  a  jam."  Loss o f  ground re fe rences ,  p robab ly  f o l l o w e d  by  a  l o s s  o f  o r i e n t a t i o n ,  
w i l l  f u r t h e r  comp l i ca te  your  problem. However, you can improve y o u r  chances of a v o i d i n g  d i s a s t e r  
by f o l l o w i n g  a  few l o g i c a l  procedures.  (See A i rman 's  I n f o r m a t i o n  Manual, P a r t  I, "Emergency 
Procedures." )  For  example, you  should ( 1 )  E s t a b l i s h  communications w i t h  an FSS o r  o t h e r  ground 
s t a t i o n s  and s t a t e  your  predicament. ?he personnel  i n  t h e s e  s t a t i o n s  a r e  w e l l  t r a i n e d  i n  a s s i s t -  
i n g  a i rmen i n  d i s t r e s s ;  g i v e  them a  chance t o  h e l p  you b e f o r e  i t s  t o o  l a t e .  If necessary, t h e y  
can a l e r t  a v a i l a b l e  VHF/UHF D i r e c t i o n  F i n d i n g  and Radar S t a t i o n s  ( i n c l u d i n g  m i l i t a r y  s t a t i o n s )  t o  
s tand by  f o r  p o s s i b l e  a s s i s t a n c e .  ( 2 )  Give as much i n f o r m a t i o n  as p o s s i b l e  on i n i t i a l  c o n t a c t  
w i t h  ATC -- n a t u r e  o f  d i f f i c u l t y ,  p o s - t i o n  ( i n  r e l a t i o n  t o  a  navaid i f  p o s s i b l e ) ,  a l t i t u d e ,  r a d a r  
beacon code ( i f  t ransponder  equipped), weather c o n d i t i o n s ,  i f  i n s t r u m e n t  r a t e d  o r  n o t ,  d e s t i n a -  
t i o n ,  s e r v i c e  requested.  ( 3 )  If you have t r o u b l e  e s t a b l i s h i n g  c o n t a c t  w i t h  a  ground s t a t i o n ,  
c l i m b i n g  w i l l  i nc rease  t h e  range o f  your  VHF r a d i o  equipment and improve t h e  chances o f  ground 
r a d a r  d e t e c t i o n .  ( 4 )  Conserve y o u r  f u e l  b y  u s i n g  an economical o r  paximum endurance power s e t -  
t i n g .  ( 5 )  Adhere t o  ATC i n s t r u c t i o n s  o r  i n f o r m a t i o n ,  o r  i f  n o t  p o s s i b l e ,  a d v i s e  ATC immediate ly  
t h a t  you cannot  comply. 

P reven t ion  i s  a  much b e t t e r  approach t o  t h i s  problem t h a n  t h e  cure .  I f  you a r e  a  VFR p i l o t ,  
AVOID FLYING ON TOP OF AN OVERCAST. 

I 
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. U.S. I~EPARTMENT OF TRANSPORTATIOS 
Federal Aviation Administration 

VFR I'ILOT EXAM-O-GRAM" NO. 9 

ALTIMETRY 

Your a l t i m e t e r  i s  a  v i t a l l y  i m p o r t a n t  ins t rument ,  You w i l l  agree t h a t  f l i g h t  w i t h o u t  t h i s  i n -  
s t rument  would indeed be a  haphazard under tak ing  -- y e t ,  HOW WELL DO YOU KNOW YOUR ALTIMETER? 
Take t h i s  s h o r t  q u i z  on a1 t i m e t r y ;  .:hen check t h e  answers and e x p l a n a t i o n s  p rov ided .  

1. Check y o u r  a b i l i t y  t o  q u i c k l y  i n t e r p r e t  t h e  a1 t i t u d e  by  j o t t i n g  down t h e  read ings  o f  t h e  
f o l l o w i n g  6 a1 t i m e t e r s .  A l l o w  y o u r s e l f  1  minute.  

2. Federa l  A v i a t i o n  Regu la t ions  r e q u i r e  t h a t  you  m a i n t a i n  s p e c i f i c  c r u i s i n g  a l t i t u d e s  (VFR as 
w e l l  as IFR) by  re fe rence  t o  an a l t i m e t e r .  What do r e g u l a t i o n s  r e q u i r e  concern ing t h e  s e t -  
t i n g  ( o r  ad jus tment )  o f  an a l t i m e t e r ?  

3. I f  f l y i n g  i n  v e r y  c o l d  a i r  ( c o l d s r  than  s tandard  tempera tu res ) ,  y o u  shou ld  expec t  t h e  a l t i -  
meter  t o  r e a d  which o f  t h e  f o l l o w i n g ?  

( a )  h i g h e r  t h a n  y o J r  a c t u a l  a l t i t u d e  above sea l e v e l .  
( b )  lower  than  you,- a c t u a l  a l t i t u d e  above sea l e v e l .  
( c )  t h e  same as yo,Jr a c t u a l  a l t i t u d e  above sea l e v e l .  

4. Here a r e  4 a l t i t u d e s  w i t h  which you shou ld  be f a m i l i a r .  B r i e f l y  g i v e  t h e  meaning o f  each. 
(1 )  I n d i c a t e d  a1 t i t u d e .  ( 2 )  Pre;sure a1 t i t u d e .  ( 3 )  D e n s i t y  a l t i t u d e .  ( 4 )  True a1 t i t u d e .  

5. Assume t h a t  your  proposed r o u t e  crosses mountains w i t h  peaks ex tend ing  t o  10,900 f e e t  above 
sea l e v e l .  P r i o r  t o  c r o s s i n g  t h i s  range,  you a d j u s t  t h e  a l t i m e t e r  s e t t i n g  window o f  t h e  
a l t i m e t e r  t o  t h e  c u r r e n t  a l t i m e t e r  s e t t i n g  r e p o r t e d  by a  F l i g h t  S e r v i c e  S t a t i o n  l o c a t e d  i n  
a  v a l l e y  near t h e  base o f  t h i s  mounta in range.  I f  you m a i n t a i n  an i n d i c a t e d  a1 t i t u d e  o f  
11,500 f e e t ,  can you be assured o f  a t  l e a s t  500 f e e t  c lea rance  above these mounta in peaks? 

* * * *  * 
- NOTE: Answers and exp lana t ions  .:o t h e  above ques t ions  a r e  on t h e  r e v e r s e  s i d e  o f  t h i s  page. 

* E x a l ~  - 0 - G r a m s  a r e  non-directive in na ture  and a r e  
i ssued solely a s  an ~nformat ion  s e r r l c e  to individuals 
interested In Airman Written Examinations. C Rev. 1/77 
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ANSWERS TO QUESTIONS O N  ALTIMETRY 

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

I f  your a l t ime te r  i s  t he  three-point1.r-type sens i t ive  a l t ime te r  such as  those pictured on the  
reverse  s ide  of  t h i s  sheet ,  an order ly  approach t o  reading the  a l t i t u d e  i s  to f i r s t  note the  
posit ion of t h e  smal les t  hand (10,0011-ft. hand) t o  see i f  i t  i s  more or  l e s s  than 10,000 f t . ;  
next read the  middle hand (1,000-ft .  hand); and then, read t h e  l a rge  hand (100-ft .  hand). For 
the  two-pointer a l t ime te r ,  simply read the  small hand f i r s t  and the l a rge  hand next. 

2. The a l t ime te r  should be s e t  t o  the  current  reported a l t ime te r  s e t t i n g  of a s t a t i o n  along the 
route  of f l i g h t  (Fl ight  Service S ta t ions ,  Control Towers, e t c . ) .  I f  your a i r c r a f t  i s  not 
equipped with a radio ,  you should obxain an a l t ime te r  s e t t i n q  pr ior  t o  departure i f  one i s  
ava i l ab le ,  o r  you should ad jus t  t he  a l t ime te r  to  the  e levat ion of the  departure a i r p o r t .  

3. I f  f ly ing in  cold a i r ,  you should expect the  a l t ime te r  to  ind ica te  HIGHER than you ac tua l ly  
a re .  There i s  an old saying -- one well worth remembering -- "WHEN FLYING FROM A HIGH TO A 
LOW O R  HOT TO C O L D ,  LOOK OUT BELOW!" In o ther  words, i f  f ly ing  from a high pressure area t o  
a low pressure area o r  in to  colder a ; r ,  be careful  because you probably a r e n ' t  as high a s  you 
think -- assuming, of course,  t h a t  nc) compensations a r e  made f o r  these  atmospheric conditions. 

4. (1 ) INDICATED ALTITUDE--That a l t i t u d e  shown on the  a1 t imeter (uncorrected fo r  temperature).  
(2 )  PRESSURE ALTITUDE--The a l t i t u d e  'ndicated a f t e r  the  a l t ime te r  s e t t i n g  window i s  adjusted 

t o  29.92. This a l t i t u d e  i s  usecl in  computing densi ty  a l t i t u d e ,  t r u e  a l t i t u d e ,  t r u e  a i r -  
speed, e t c .  

(3 )  DENSITY ALTITUDE--This a l t i t u d e  ' s  pressure a l t i t u d e  corrected f o r  nonstandard temperature 
va r i a t ions .  I t  i s  important because t h i s  a l t i t u d e  i s  d i r e c t l y  r e l a t ed  t o  the  a i r c r a f t ' s  
takeoff and climb performance. 

(4 )  TRUE ALTITUDE--The t rue  height of the  a i r c r a f t  above sea level  - t he  actual  a l t i t u d e .  
Often you will  s e e  a t r u e  a l t i t u d e  expressed a s :  "10,900 f t .  MSL"--the MSL standing f o r  

MEAN SEA L E V E L .  Remember t h a t  a i r p o r t ,  t e r r a i n ,  and obstac le  e levat ions  found on char ts  
and maps a r e  t r u e  a l t i t u d e s .  

5. NO, you a r e  not assured of 500 f e e t  clearance above these  mountains. As a matter of f a c t ,  
with ce r t a in  atmospheric condi t ions ,  you might very well be 500 f e e t  BELOW the peaks with 
t h i s  indicated a l t i t u d e .  To begin with,  500 f e e t  i s  hardly an adequate separation marqin to 
allow on f l i g h t s  over mountainous t e r r a i n  -- 1,500 to  2,000 f e e t  i s  recommended t o  allow f o r  
poss ib le  a l t i t u d e  e r r o r s  and downdrafts. 

A majori ty of p i l o t s  confidently expcct t h a t  t he  current  a l t imeter  s e t t i n g  will  compensate 
f o r  i r r e g u l a r i t i e s  in atmospheric prEssure. Unfortunately, t h i s  i s  not always t rue .  Remember 
t h a t  the a l t imeter  s e t t i n g  broadcast by ground s t a t i o n s  i s  t he  s t a t i o n  pressure corrected t o  
Mean Sea Level. I t  does not compensate f o r  the  e f f e c t  of nonstandard temperature or pressure 
va r i a t ions .  

When f ly ing over mountainous country, allow yourself  a generous margin f o r  t e r r a i n  and 
obstac le  clearances.  

$OW Y O U R  ALTIMETER 
VFR - N O .  9  
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VFR PILOT EXAM-0-GRAM NO. 12 

THE MAGNETIC COMPASS 

MAGNETIC CCMPENSATOR 
ASSEhALY 

FILLER PLUG / SPRING SUSPENSION 

a 3 

PIVOT ASSEMBLY 

The magnetic compass, i n  terms o f  i t s  e r r o r s ,  l i m i t a t i o n s ,  and i n - f l i g h t  c h a r a c t e r i s t i c s ,  i s  one 
o f  those a e r o n a u t i c a l  s u b j e c t s  i n  whtch c o n s i s t e n t l y  l a r g e  numbers o f  p i l o t s  do n o t  do v e r y  w e l l  
on FAA w r i t t e n  t e s t s .  There i s  ev idence t h a t  t h i s  v e t e r a n  i n s t r u m e n t  -- i t  was one o f  t h e  f i r s t  
t o  be i n s t a l l e d  i n  an a i r c r a f t  -- i s  one o f  t h e  l e a s t  understood ins t ruments  i n  t h e  c o c k p i t  o f  
t o d a y ' s  modern a i r c r a f t .  Many p i l o t s  seem t o  opera te  on t h e  premise t h a t  i t  i s  e a s i e r  t o  i g n o r e  
t h i s  i n s t r u m e n t ' s  c h a r a c t e r i s t i c s  r a t h e r  than  l e a r n  them. However, i t  should be remembered t h a t  - ( 1 )  t h i s  i s  t h e  o n l y  d i r e c t i o n  seeki r lg  i n s t r u m e n t  i n  most genera l  a v i a t i o n  a i r c r a f t ,  and ( 2 )  i t  
i s  mechan ica l l y  a  s imp le ,  se l f - con ta ined  u n i t  ( independent  o f  e x t e r n a l  s u c t i o n  o r  e l e c t r i c a l  
power f o r  i t s  o p e r a t i o n )  t h a t  i s  l i k c l y  t o  remain r e l i a b l e .  R e l i a b l e ,  t h a t  i s ,  i f  t h e  p i l o t  
understands i t s  c h a r a c t e r i s t i c s  and i n h e r e n t  e r r o r s .  

MAGNETIC COMPASS CONSTRUCTION 

The magnetic compass i s  s imp le  i n  c o n s t r u c t i o n .  It c o n t a i n s  two s t e e l  magnetized needles mounted 
on a  f l o a t .  The needles a r e  p a r a l l e l  w i t h  t h e  nor th -seek ing  ends p o i n t e d  i n  i d e n t i c a l  d i r e c t i o n s .  
The compass card,  a t t a c h e d  t o  t h e  f l o a t ,  has l e t t e r s  t o  show c a r d i n a l  headings (N,E,S,W) and 
numbers t o  show each 30 degrees o f  d i r e c t i o n  between t h e  c a r d i n a l  headings. The f i r s t  and l a s t  
zero of each heading number i s  o m i t t e d ;  i . e . ,  a  heading o f  030" i s  shown as 3. Between these  
numbers t h e  c a r d  i s  graduated f o r  each 5". 

The f l o a t  assembly, c o n s i s t i n g  o f  t h e  magnetized needles and compass card ,  i s  mounted on a  p i v o t  
suppor ted on a  pedes ta l  and sea led  i n  a  chamber f i l l e d  w i t h  a c i d - f r e e  w h i t e  kerosene, o r  naphtha 
compass f l u i d .  T h i s  f l u i d  serves severa l  purposes. It p r o v i d e s  buoyancy t o  suppor t  p a r t  of t h e  
c a r d ' s  we igh t .  I t  a l s o  decreases t h e  o s c i l l a t i o n  o f  t h e  c a r d  r e s u l t i n g  f rom t u r n s  o r  tu rbu lence .  
I n  a d d i t i o n ,  i t  prov ides  l u b r i c a t i o n  3 t  t h e  p i v o t  p o i n t .  

WHAT ARE SOME OF THE COMPASS CHARACTE7ISTICS THAT THE PILOT SHOULD UNDERSTAND? 

I .  VARIATION - I n  n a v i g a t i o n ,  courses drawn on aero -  
n a u t i c a l  c h a r t s  a r e  based upon a  r 2 l a t i o n  o f  t h a t  
course t o  t h e  t r u e  geographica l  no.-th p o l e .  The 
magnet ic  compass i s  o r i e n t e d  t o  magnetic n o r t h ,  
which i s  a t  a  d i f f e r e n t  l o c a t i o n  +om t r u e  n o r t h .  
T h i s  angu la r  d i f f e r e n c e  between t r u e  and magnet ic  
n o r t h  i s  known as v a r i a t i o n .  

L i n e s  o f  equal magnetic v a r i a t i o n  a r e  c a l l e d  i s o -  
gon ic  l i n e s ,  and a r e  p l o t t e d  i n  degrees o f  e a s t  
and viest v a r i a t i o n  on a e r o n u a t i c a l  c h a r t s .  A  
l i n e  connec t ing  ze ro  degree p o i n t s  o f  v a r i a t i o n  
i s  c a l l e d  t h e  agonic  l i n e .  These _ i n e s  a r e  r e -  

/-. p l o t t e d  p e r i o d i c a l l y  on a e r o n a u t i c a l  c h a r t s  t o  
c o r r e c t  any change which may occur  as a  r e s u l t  o f  
t h e  s h i f t i n g  o f  t h e  po les ,  o r  any changes caused 
b y  l o c a l  magnetic d is tu rbances .  The p i 1  o t  should 
understand p e r f e c t l y  which t o  add and which t o  

I s o q o n i c  l i n e s  c o n n e c t  g e o g r a p h i c a l  
p o i n t s  w i t h  i d e n t i c a l  m a g n e t i c  
v a r i a t i o n .  
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Compass C h a r a c t e r i s t i c s  ( c o n t i n u e d )  

s u b t r a c t  when c o n v e r t i n g  f rom t r u e  headings o r  courses t o  magnetic headings o r  courses and 
v i c e  ve rsa .  Many p i l o t s  f i n d  such niemory a i d s  as "eas t  i s  l e a s t  and west i s  b e s t "  h e l p f u l  i n  
remembering t h a t  e a s t  i s  s u b t r a c t e d  and west i s  added when c o n v e r t i n g  f rom true t o  magnet ic .  

11. DEVIATION -- The d e f l e c t i o n  of t h e  compass needles f rom a  p o s i t i o n  o f  magnetic n o r t h  as a  
r e s u l t  o f  l o c a l  magnetic d is tu rbances  i n  t h e  a i r c r a f t .  To reduce t h i s  d e v i a t i o n ,  t h e  com- 
pass has a  compensating d e v i c e  c o n s i s t i n g  o f  smal l  a d j u s t a b l e  magnets. The compass dev ia -  
t i o n  shou ld  be checked and compensated p e r i o d i c a l l y .  The e r r o r s  rema in ing  a f te rcompensa t ing  
t h e  compass should be recorded  on a  compass c o r r e c t i o n  c a r d  which i s  i n s t a l l e d  i n  t h e c o c k p i t  
w i t h i n  view o f  t h e  p i l o t .  NOTE: Avoid p l a c i n g  m e t a l l i c  o b j e c t s  such as meta l  computers, 
f l a s h l i g h t s ,  e t c . ,  on t o p  o f  t h e  i n s t r u m e n t  panel near t h e  magnet ic  compass as t h i s  p r a c t i c e  
may induce 1  arge amounts o f  d e v i a t i o n  and s e r i o u s l y  a f f e c t  t h e  i n s t r u m e n t ' s  accuracy. Devi -  
a t i o n  may change when d i f f e r e n t  combinat ions o f  e l e c t r i c a l  equipment a r e  tu rned  on. 

111. OSCILLATION ERROR - The e r r a t i c  swinging o f  t h e  compass c a r d  which may be t h e  r e s u l t  o f  
t u r b u l e n c e  o r  rough p i l o t  techn ique .  

I V .  MAGNETIC D I P  - The tendency o f  t h e  compass needles t o  p o i n t  down toward t h e  magnetic n o r t h  
p o l e  because of t h e  e a r t h ' s  c u r v a t u r e  and i s  r e s p o n s i b l e  f o r :  

A.  N o r t h e r l y  Turn  E r r o r  - T h i s  e r r o r  i s  t h e  most pronounced o f  t h e  i n - f l i g h t  compasserrors .  
It i s  most apparent  when t u r n i n g  t o  o r  f rom headings o f  n o r t h  o r  south. 

B.  A c c e l e r a t i o n  E r r o r  - T h i s  e r r o r  can occur  d u r i n g  a i r s p e e d  changes. I t  i s  most apparent  
on headings o f  e a s t  and west.  

As a  q u i c k  r e v i e w  o f  t h e  d i p  e r r o r  o f  t h e  compass, we i n v i t e  you  t o  accompany us on a  h y p o t h e t i -  
c a l  demons t ra t ion  f l i g h t  around t h e  compass r o s e .  Unless o t h e r w i s e  noted, we w i l l  l i m i t  our bank 
d u r i n g  t u r n s  t o  a  g e n t l e  bank (15") .  Als,, we w i l l  assume t h a t  we a r e  i n  t h e  n o r t h e r n  hemisphere 
because t h e  c h a r a c t e r i s t i c s  which we w i l l  observe would n o t  e x i s t  a t  t h e  equator ,  and would be 
reversed  i n  t h e  sou thern  hemisphere. 

DEMONSTRATION NO. 1  (HEADING - NORTH; ERROR - NORTHERLY TURN ERROR) 

As we s t a r t  a  t u r n  i n  e i t h e r  d i r e c t i o n  f rom a  heading 
o f  n o r t h ,  we n o t i c e  t h a t  momentar i ly  t h e  :ompass c a r d  
g i v e s  an i n d i c a t i o n  o f  a  t u r n  o p p o s i t e  th. d i r e c t i o n  
of t h e  a c t u a l  t u r n .  While t h e  compass c a - d  i s  i n  a  
baqited a t t i t u d e ,  t q e  v e r ~ i c a l  component o f  t h e  e a r t h ' s  
magnetic f i e l d  causes t h e  nor th -seek ing  e i d  o f  t h e  
coTpass t o  d i p  t o  t h e  l o w  s i d e  o f  t h e  t u r i ,  ro_tat ing 
t h e  ca rd  and g i v i n g  t h e  p i l o t  an erroneou; t u r n  i n d i -  
c a t i o n .  As we c o n t i n u e  t h e  t u r n  toward e,!st o r  west ,  
+.?e compass c a r d  w i l l  beg in  t o  i n d i c a t e  a  t u r n  i n  t h e  
c o r r e c t  d i r e c t i o n ,  b u t  w i l l  l a g  behind t h ~  a c t u a l  
t u r n  -- a t  a  d i m i n i s h i n g  r a t e  -- u n t i l  we a r e  w i t h i n  
a  few degrees o f  e a s t  o r  west.  An a d d i t i o n a l  derrlon- 
s t r a t i o n  on a  neading o f  n o r t h  i s  t h e  S l o ~  Turn 
E r r o r .  Wi th a  compass i n d i c a t i o n  o f  n o r t l l ,  we e n t e r  
a  v e r y  gradual  s h a l l o w  banked t u r n  (3  o r  4 degrees 
o f  bank) and "nd i t  i s  p o s s i b l e  t o  change t h e  actual  
heading o f  t h e  a i r c r a f t  b y  20" o r  wore w h ; l e  s t i l l  
m a i n t a i n i q g  a  compass i n d i c a t i o n  o f  n o r t h  

DEb'ONST9ATION '40. 2  (HEADING - EAST; ERRClR - 
ACCELEQATiON/DECELERATIOY ERROR) 

The Nor ther1 y  Turn E r r o r  t h a t  we prev ious1 y  demon- COMPASS C4RD IN NO'IMAL A N D  
BANKED POSIT ON5 

s t r a t e d  i s  n o t  apparent  on an e a s t  heading ( o r  on a  
west  heading) .  However, l e t ' s  see what h;ppens when 
we a c c e l e r a t e  and d e c e l e r a t e  by  changing t h e  a i r -  
soeed. i i i t h  t h e  wings l e v e l ,  we i n c r e a s e  t h e  a i r s p e e d  by i n c r e a s i n g  t h e  power s e t t i n g  o r  by 
l o w e r i n g  t h e  nose - o r  bo th .  A l tqough WE a r e  h o l d i n g  t h e  nose o f  the  a i r c r a f t  s t r a i g h t  ahead, 
our coroass c a r d  e r roneous ly  i q d i c a t e s  a  t u r n  toward n o r t h .  3n t h e  o t h e r  hand, as we decrease 
Y e  a i rspeed  by  r e d ~ c i n g  t h e  power s e t t i n g  or r a i s i n q  t h e  nose o f  t h e  a i r c r a f t  - o r  bo th ,  t h e  
compass will g i v e  an erroqeous i n d i c a t i o n  of a  t u r n  toward south.  Because o f  t h e  pendulous-type 
~ o u n t i y ,  t h e  s i d e  oF t h e  covpass card  which t h e  p i l o t  sees i s  t i l t e d  upward w h i l e  a c c e l e r a t i n g ,  
aqd doir?,,fard whi 'e  dece; e r a t i n g  d u r i n g  changes o f  a i r speed .  T h i s  m o ~ e n t a r y  d e f l e c t i o n  o f  t h e  
cor.pass card  f r o 1  t h e  h o r f z o n t a l ,  r e s u l t s  i n  an e r r o r  t h a t  i s  n o s t  apparent  on h e a d i ~ g s  o" e a s t  
and west.  (See i l l u s t r a t i o n  a t  t h e  t o o  of t h e  n e x t  page.) 

\ I '1 - \ ( I  12 - 2 -  
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EFFECTS OF ACCELERATION/DECELERATION ERROR 

DEMONSTRATION N O .  3 (HEADING - SOUTH; ERROR - NORTHERLY TURN E R R O R )  

In t h i s  demonstration, we again have the  Northerly 
Turn Error problem t h a t  we encountered in Demon- 
s t r a t i o n  No. 1 .  Although the  same forces t h a t  
caused t h e  erroneous indicat ion when we banked t h e  
a i r c r a f t  while on a north heading will  be working 
agains t  us on a heading of south, the  compass 
indicat ions  wi l l  appear qu i t e  d i f f e r e n t .  For 
example, a s  we r o l l  i n to  a turn in  e i t h e r  d i rec-  
t i on  from south,  t he  compass gives us an indica- 
t ion  of a t u r n  in the co r rec t  d i r e c t i o n  but a t  a 
much f a s t e r  r a t e  than i s  ac tua l ly  being turned. 
As we continue our t u r n  toward west or  e a s t ,  the  
compass indicat ions  will  continue t o  precede the  
actual  turn - but a t  a diminishing r a t e  - un t i l  

turn in correct - 
we a r e  within a few degrees of west or  eas t .  I t  direction but a t  a 
should be noted tha t  the Acceleration/Deceleration faster rote than 

Error i s  not apparent on a south heading o r  on a 
north heading. 

DEMONSTRATION N O .  4 (HEADING - WEST; E R R O R  - 
ACCELERATION/DECELERATION ERROR) 

On a heading of west we encounter exact ly  the  same 
e r r o r s  t h a t  we previously covered on a heading of 
eas t  i n  Demonstration No. 2 .  As we inc rease  the  
a i rspeed,  we note an erroneous indicat ion of a 
turn toward north.  As we decrease the  a i rspeed,  
we will  g e t  an erroneous indicat ion of a turn 
toward south.  A memory aid t h a t  might a s s i s t  you 
in  r eca l l ing  t h i s  r e l a t ionsh ip  betweeq airspeed 
change and d i r ec t ion  of the  e r ro r  i s  the word COMPASS CARD I N  N O ~ M A L  AND 
"ANDS" - Accel erate-North, Decelerat2-South. BANKED POSITIONS 

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

The points we a r e  t ry ing to  emphasize are :  ( 1 )  W H E N  READING THE MAGNETIC COMPASS WHILE O N  A 
N O R T H E R L Y  O R  SOUTHERLY HEADING ( f o r  e:;tabl ishing a course,  s e t t ing  the  gyro-driven heading indi-  
c a t o r ,  e t c . ) ,  REMEMBER THAT IT IS ESSENTIAL TO H A V E  THE WINGS PERFECTLY L E V E L  FO2 SEVERAL SECONDS 
PRIOR TO READING THE COM?ASS. ( 2 )  W H E N  ON A N  EASTERLY OR WESTERLY HEADING, IT IS IMPORTANT THAT 
THE AIRSPEED IS CONSTANT IN O R D E R  TO GET A N  ACCURATE READING. ( 3 )  W H E N  ON AN INTERMEGIATE HEAD- 
ING, BOTH OF THE A B O V E  CONDITIONS SHOlJLD B E  MET. ( 4 )  THERE A R E  NO ACCELERATION/DECELERATION 
ERRORS WHILE CHANGING AIRSPEED O N  NOR--H OR SOUTH HEADINGS. ( 5 )  WHEN A N  AIRCRAFT IS O N  AN EAST O R  
WEST HEADING A N D  A GENTLE B A N K E D  (15" T U R N  IS ENTERED THE COMPASS WILL INDICATE A TURN IN THE 
PROPER DIRECTIOK TOWARD NORTH O R  SOUTH. Note: If  your a i r c r a f t  i s  equipped with a gyro-driven 
heading ind ica to r ,  check i t  f r equen t l ;~  with the  magnetic compass. 



NOTE: Since the  north-seeking ends of the compass needles a re  continuously being a t t r a c t e d  -. 
t o  magnetic north,  t he  needles and compass card - unless disturbed - may be considered 
s ta t ionary .  

When the  a i rp lane  i s  turned t o  variclus headings, t he  a i rp lane ,  in e f f e c t ,  i s  revolving 
around the  s t a t iona ry  needles and ccmpass card .  Consequently, t he  p i l o t  views t h a t  portion 
of the  compass card on which the  a i r p l a n e ' s  heading appears - through a small window in the  
case of t h e  instrument. 

TURNS TO HEADINGS BY R E F E R E N C E  TO THE MAGNETIC COMPASS 

For the  p i l o t  who would 1 ike  a general s e t  of ru l e s  f o r  determining the  lead points f o r  making 
turns  by reference  to  the  Magnetic Compass, the  following i s  of fered:  

Note: The angle of bank should not exceed 15" in  order t o  minimize d ip  e r r o r .  

The amount of lead in recovering from a turn va r i e s  with the  individual p i l o t ' s  r a t e  of r o l l o u t .  
As a guide, we suggest using a lead of one-half t h e  angle of bank. For example: with a 15" angle 
of bank, s t a r t  t he  r o l l o u t  7 1/2" (7" f o r  whole numbers) before reaching the  desired heading. 

1 .  When you turn t o  a heading of north,  the  number of degrees of lead necessary i s  equal to the  
l a t i t u d e  plus t h e  number of degrees required f o r  the  r o l l o u t .  Example: During a l e f t  turn 
to  a heading of north,  using a 15" angle of bank, a t  a TAS of l e s s  than 220 knots, i n  a local -  
i t y  where the  l a t i t u d e  i s  30°N, you should s t a r t  the  r o l l o u t  when the  magnetic compass reads 
037" (30" plus one-half of 15").  In a r i g h t  tu rn  to  a heading of north you should s t a r t  the  
r o l l  out when the  compass reads 323". 

2. To turn t o  a heading of south,  t u r n  pas t  south the  number of degrees equal t o  the  l a t i t u d e ,  
minus the  number of degrees required f o r  the  r o l l o u t .  Example: When you t u r n  t o  the  r i g h t  
t o  a heading of south,  s t a r t  t he  r o l l o u t  when t h e  magnetic compass reads 203" (180" plus 30" 
minus 7") .  In a l e f t  t u r n  t o  a heading of south s t a r t  the  ro l lou t  when the  compass reads 
157". 

3. In a turn from north t o  e a s t  o r  west ,  the magnetic compass i n i t i a l l y  shows a lag.  As the  
heading approaches the  e a s t  or  west heading, the  magnetic compass s t a r t s  t o  turn f a s t e r  than 
the  a i r c r a f t  i s  turning.  For t h i s  reason, you must s t a r t  t he  r o l l o u t  when the  magnetic com- 
pass indicates  approximately 10" ahead of 090" o r  270". Example: S t a r t  the  r o l l o u t  a t  - 

approximately 080" when turning t o  e a s t ;  s t a r t  a t  280" when turning t o  west. 

4. In a turn from south t o  e a s t  o r  west ,  the  magnetic compass i n i t i a l l y  shows a lead. As the 
heading approaches e a s t  o r  west, the  r a t e  of ro ta t ion  of the  compass card decreases and you 
must s t a r t  t he  r o l l o u t  only 5" ahead of 090" o r  270". 

5. For intermediate headings t h a t  l i e  between the  cardinal  headings, use an approximation based 
on the  heading's proximity t o  north o r  south,  t he  d i rec t ion of the turn, and your knowledge 
of the  compass' lead and lag c h a r a c t e r i s t i c s  in  these areas.  In o ther  words, use an 
"educated guesstimate. " 

We won't  guarantee t h a t  the  above methods wi l l  r o l l  you out on t h e  exact  heading every time. A t  
bes t ,  these  a re  approximate methods. B u t  i t  wi l l  ge t  you reasonably c lose  t o  the  desired head- 
ing ,  and t h i s  i s  b e t t e r  than having no method a t  a l l .  

i Constant v ig i lance  f o r  o ther  a i r c r a f t  i s  a must, and i t  i s  a good 
operating p rac t i ce  t o  have a sa fe ty  p i l o t  on board while pract ic ing 
turns t o  magnetic compass headings. Know your magnet'c compass--i t 

I wil l  show you the  way! i 
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 fo:: a t r ip  requires  little ser ious planning. You can 
C-R-A-M as much luggage into the trunk as you have space, squeeze a s  many persons 
into the sea ts  a s  you have room, and top off the gas tank with no thought given to Gross 
Weight o r  Center of Gravity. A similar  approach to loading your "flying machine" 
could resul t  in a ser ious 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 hypothe;ical 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 sca les  you might have found that you and the passengers average 180 lbs. each 
(720 lbs. ), and the four suitcases,  30 lbs. each (120 lbs. ). The usable fuel load 
weighs 234 lbs. and the oil 15 lbs. Assume, also, that the Weight and Balance Data 
for  the airplane shows an  empty weight of 1, 325 lbs. and a maximum allowable gross  
weight of 2, 200 lbs. NOW, add theweight of the useful load to the empty weight= 
compare the total to the allowable gross  weight. (1, 089 lbs. + 1, 325 lbs. = 2, 414 lbs. ) 
. . . 214 lbs. 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 o r  cut down 3n the baggage carried, o r  both. Frequently, res t r ic -  
tions a r e  placed on r e a r  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 f rom those shown in the 
Owner's Manual, especially i f  mcdifications have been made o r  equipment has been 
added to the original basic airplane. 

IS CRUISE PERFORMANCE AFFECTED BY A N  EXCESS LOAD? A t  normal weight,  t he  a i rp l ane  requi res  
a  c e r t a i n  angle of a t t a ck  t o  maintain s t ra igh t -and- leve l  f l i g h t  a t  a  given a i r speed .  To 
sus ta in  a  heavier load a t  t h a t  same a i r speed ,  t he  angle of a t t a ck  must be g r ea t e r  t o  pro- 
vide t he  increased l i f t  t h a t  i s  necessary. More power must be added t o  overcome the  
increased drag which r e s u l t s  from 1;he increased angle of a t t a c k .  Additional power burns 
more f u e l ,  thereby reducing t he  rarige of t h e  a i r c r a f t .  

N o r m a l  I n c r e a s e d  
-J---. A n g l e  o f  A t t a c k  

L i n e  o f  F l ~ g h t  - L l n e  of  F l ~ g h t  

G R O S S  W E I G H T  W I T H I N  G R O S S  W E I G H T  I N  

M A X I M U M  A L L C  W A B L E  E X C E S S  O F  M A X I M U M  A L L O W A B L E  

* Exam-O-Grams  a r e  non-directive in nature and a r e  
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IS CLIMB PERFORMANCE AFFECTED BY AX EXCESS LOAD? Time to climb to a 
given altitude is lengthened, because the angle of attack i s  greater  and the extra  thrust 
required to ca r ry  the additional weight l imits the ra te  of climb and may limit the climbing 
speed, since this depends on the surplus power available. The additional t ime in climbing 
a t  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 t imes  the weight of the airplane and i t s  contents. In accelerated 
flight (pull-ups, turns, turbulent a i r )  :he actual load on the wings would be much greater  
than the normal load, which of course resul ts  in much greater  s t r e s se s  in the wing 
structure.  Overloading, therefore, has the effect of decreasing the "G'' load capability 
of the aircraf t  and thus could resul t  in the wing being s t ressed  to the point of popped 
rivets,  permanent distortion, o r  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 i t  remains level when freely 
suspended. In an airplane, however, a s  long a s  the Center of Gravity l ies  anywhere 
within specified limits, balance can be maintained in flight. Flight with the CG outside 
of this range resu l t s  in rxnsatisfactory o r  dangerous flight characteristics.  Loading an 
airplane then, is simply a matter of d:.stributing the load s o  that the CG falls within the 
allowable range. This can be accompl.ished by arranging the load in accordance with 
the Center of Gravity Envelope provided for each airplane. 

r e f  
dafum 

W E I G H T  PROPERLY 
D I S T R I B U T E D  

EXCESS WEIGHT 
P L A C E D  A F T  

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 er ra t ic  control forces  may develop. Stalling speed, takeoff 
distance, and landing speed may be increased to the point of actual danger. 

Due to the s ize of many baggage compartments there might be a tendency to f i l l  them 
to cqac i ty ,  ignoring the placarded baggage weight limitations. This could produce a 
Center ~f Gravity aft of allowzble l i m i s  creating a highly dangerous flight condition. 
The resui t  would. be a nose high attitrrde which could lead to a stall  from which 
recovery might not be effected due to lnadequate elevator control. 

AN AIRPLAN:ITS BEHAVIOR IN THE AIR 
IS DEPENDENT' ON WEIGHT A m  BALANCE ! 

VFR - NO. 13  
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Department of Tran\portation 

FEDERAL ATTIATIOS ADMINISTRATION 
VFR PILOT EXAM-0-GRAMQ NO. 15 

HOW - T O  USE VOR 
(Series 1) 

The VHF omnirange, commonly r e fe r r ed  to a s  VOR, has largely replaced the low f r e -  
quency, four-course radio range a s  an aid to navigation. VOR offers  many advantages 
over  the low frequency range -- (1) i t  i s  l e s s  susceptible to static;  (2) an  unlimited 
number of courses  a r e  available; and (3) navigational information is visual ra ther  than 
aural.  Since most  modern a i r c r a f t  a r e  equipped with VOR receiving equipment, i t  
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 des i red  course. Always double-check your position by aeronautical chart. 

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

W A T  IS THE FUNCTION O F  EACH O F  THESE COMPONENTS? 

/ (1) COURSE SELECTOR (CS) -- 
pe rmi t s  the selection of any 
course. 

/ - 
(2) LEFT-RIGHT (L-R) needle -- 

shows the position of the air- . craf t  in relation to the course  
selected. If the  course  line is 

& =\ 

through drawn on the the VOR chart,  station passing to 
L:: which tuned, the L-R needle 

s indicates on which s ide  of the  

8 <@ aircraf t  the des i red  course  l ies.  
8 150 

(3) TO- FROM (T-F) indicator - -  
-4 indicates the position of t h e  

a i r c r a f t  in relation to the VOR 
station. It shows whether the  

A A e r o n a ~ t ~ c a l  Center 
:ht Standards Techdcal Division, 
rations Branch. 

course  selected on the CS, if 
intercepted and flown, will take 
vou to o r  f rom the station. 

0. Box 25082 I .I - 
1 Oklahoma C ~ t y ,  Oklahoma 73125 
I I *Earn-0-Grams a r e  non-directwe in nature ana a r e  
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WHAT IS A RADIAL? It is a line of -- magnetic bearing extending from the station. Note the 
easterlv-westerlv line in  the illustration. East of the VOR statio-his line is the 080" 
radia1;"west of the station, this line is tk.e 260" radial. 

WHAT IS PROPER SENSING? Simply this -- if the L-R needle is to the right, the desired 
course is to vour right: if the L-R needle is to the left. the desired course is to vour left. In 
other words," the desired course is on t h ~  same side as the L-R needle. (NOTE With reverse  
o r  opposite sensing, the course is on the opposite side from the L-R n e e d l l  

HOW CAN YOU BE SURE THAT THE LEFT-RIGHT NEEDLE IS GIVING PROPER SENSING? - 
By ensuring that the heading of the aircr.aft is approximately the same a s  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 a r e  east o r  
west of the VOR station. In other words, always se t  the CS on the course you a r e  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 aircraft  
heading and course selected on the CS a r e  approximately reciprocals (actually, anytime the 
angle between heading and radial selected is greziter than 90"). For example, both airplanes 
labeled B above a r e  trying to maintain an easterly course of 080"; however, the CS is se t  on 
260" (the reciprocal of 080"). Note that the E-R needle gives reverse  sensing in both air- 
planes labeled B. h this case, the CS s;lould have been se t  on 080" to get proper sensing. 

IS THE INDICATION ON THE TO-FROM INDICATOR DEPENDENT ON THE HEADING OF 
PEE AIRCRAFT? 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 FIIOM. 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 INDICATOFI. GIVE A NEUTRAL INDICATION? (1) When an 
unreliable signal is being received (you a r e  either too far  from the station or  at  too low an 
altitude, or  the station is not properly tuned in); o r  (2) when you pass directly over the 
station; o r  (3) when you c ross  the radials perpendicular to the course selected on the CS. 
For example, as the airplanes above c ross  the 350" o r  170" radials (and a short distance 
on either side), the TO-FROM would have a neutral indication. 

VFR - No. 15 
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FEDERAL AVIATION ADXIIXISTRATIOS 
VFR PILOT EXAM-0-GRAM" NO. 16 

ELOW 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 f rom a station 
(Airplane 2). 

3- To determine the direction 
o r  bearing of your a i rcraf t  
f r o m  a part icular  station 
o r  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 
a r e  flying f rom Stephan Airport to  Hartington Airport; en route you decide to fly to O'Neill 
Airport. Visualizing your position, you know you are eas t  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 (Lef t -~ ight )  Needle is centered and 

TO- FROM indicates TO (Airp:!ane 1). 
3- Turn to a heading approximately the s a m e  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 t h i s  new course inbound. 

*Exam-0-Grams are  non-d:rective in naturr Inc! are 
~ s s u e d  soiely a s  an ~nfornat ;? .  service to nd~vidEals 
in:erested in A~rrnan Written Emminatio;., 



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

1- As you pass  over the station TO lvill change to FROM. (Airplanes 1, 2A and 2B). 
2- At this t ime turn the CS to the radial which you wish to follow outbound (Airplane 2 ~ ) .  
3-  Turn the a i rcraf t  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 s a m e  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. ) 

UNDER WHAT SITUATIONS W U L D  YOU BE FLYING DIRECTLY FROM A VOR STATION? 
(~llustrat ion above). 

1- The first half of a flight between TTOR stations (Airplane 2B). 
2- To help you find an airport  located in the vicinity of a VOR station by flying outbound 

f rom the station along the  radial cln which the airport  is located (Airplane 2A o r  4). 



WHAT PROCEDURE SHOULD YOU FOLLOW TO DETERMINE YOUR DIRECTION OR BEARING 
-- FROM - A STATION? (Illustration b e l ~ w ) .  

1 - Tune in and aurally identify the station (Columbia VOR). 
2- Rotate the CS until the L-R Needle is centered and the TO-FROM indicator 

indicates FROM (Airplanes 2 and 3). 
3- The setting of the CS represents  the radial  on which you a r e  located (185" for  #2 and 

220" for  #3). Draw the radial  on the  chart and you will have your line of position. 
4- Visualize your position -- you a r e  south and southwest respectively f rom the station. 

You do not know how far south o r  southwest of the station without additional information. 

IN WHAT WAY WILL IT BE HELPFUL TO YOU TO KNOW YOUR BEARING FROM A VOR 
STATION? (Illustration above). 

1- If you a r e  flying a course f rom 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 s ide of your route (Airplanes 2 and 3). 

2- If you a r e  uncertain of your position, you may determine your bearing f rom two 
o r  more  VOR stations. Draw these radials  on the chart and your position will 
be  where they intersect.  Actually, you a r e  doing this in the illustration above - -  
you a r e  maintaining a specific: radial  FROM Vance VOR and TO Augusta VOR 
You determine your radial f rom 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 A.ugusta during the second half except when deter- 
mining your radial f rom the Columbia VOR 

--- (NOTE: Knowledge of your exact position during the second half of this flight becomes very 
important so  that you may be s u r e  of avoiding the Prohibited Area, P-378, south- 
west of Airplane 3). 

- 3 -  
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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 s1:ation (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 Indil~ator). The resulting setting of the CS tel ls  you 
the radial on which the aircraft  is located or ,  in other words, your bearing o r  
direction from the s ta t ion  For example: If the CS reads 225", you a r e  southwest 
of the station; 090°, you a r e  east, etc. In the illustration, you a r e  on the 093" 
radial; however, you do not know how fa r  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, i f  you wish to fly directly away from the 
station along the radial on which you a r e  located, you merely turn to a heading 
approximately the same  a s  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") slntx 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 a r e  approximately the 
same, the L-R Needle will have "proper sensingt'. 

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

Flight Standards Technical Division, 
Operations Branch, 
P. 0. Box 25082 
Oklahoma Clty, Oklahoma 73125 

Permission i s  hereby granted to repro- 
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U.S. DEPARTMENT OF TRANSPORTATION 
Federal Aviation Administration 

VFR :PILOT EXAM-0-GRAM" NO. 17 

poon &u - - Y " *  COMMON MISCONCEPTIONS (Series #1) 

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

"I was climbing at  an  airspeed of 60 mph. I started a climbing turn to the right. The 
wind now became a c ross  wind instead of a head wind. This (lack of head wind) caused 
the airplane to stal l  -- to recover from the stal l  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 
a t  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 .gas 60 mph and you were flying at  an airspeed of 70 mph 
into a 30 mph wind, what would happen i f  you maintained this airspeed of 70 mph but 
turned downwind?" Five of the six students said the a i r ~ l a n e  would stall. 

IS THIS ANSWER CORRECT? No. - 

DOES THE STALLING SPEED O F  AN AIRPLANE DEPEND UPON THE AIRSPEED OR 
THE GROUNDSPEED ? The airspeed. - 
DOES 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 i s  off the ground, an airplane feels nothing but i t s  own speed through the 
air .  It makes absolutely no difference what i t s  speed happens to be in relation to the ground. 
The a i rcraf t  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 a r e  referr ing 
here to a steady wind. Turbulence, gusts, o r  wind shears  can lead to stal ls  even though a i r -  
speed is being maintained above tke normal stalling speed.. In such conditions it is wise to 
add a safe margin to normal climkout o r  approach speeds. ) 

* E x a n - 0 - G r a m s  a r e  non-di rec t ive  ir. na ture  ar.d a r e  
issurjd so le ly  a s  an  information s e r v i c e  t o  individuals 
In teres ted  In Airman Written Examinations. C h 

Rev. 1 /77  



Based on the performance of many applicants on the Private Pilot 
Written Test, here  a r e  !Some of the other more  common mis- 
conceptions. 

I F  IT IS NECESSARY TO CLEAR OBSTELUCTIONS 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  r&~f-c l imb speed produces 
the greatest climb in a given time. ~ i s t a n c e ,  of course, is the determining factor for takecff 
obstruction clearance. 

DO ALL WIND REPORTS INDICATE A TRUE DIRECTION? No. The wind direction, a s  
reported by a control tower in pilot instl*uctions, is magne t i c7Al l  other wind directions 
(Sequence Reports, Terminal Forecasts., Winds Aloft Forecasts, etc. ) a r e  true. 

WHAT IS THE HEIGHT OF A CLOUD CEILING B A S E D  ON? The height of the  clouds above the ground, 
the  height above sea level (MSL). Fcr example, 1 e t ' s  examine the following weather 

repor t :  ABQ M30 OVC.  The s t a t i o n  i s  Alkuquerque, N . M . ,  which has an e levat ion of 
5,352 f e e t  above sea l eve l .  The c e i l i n g  i s  reported as  a 3,000-foot overcast .  Using the  
current  A1 buquerque a1 t imeter s e t t i n g ,  yclur a1 t imeter  would ind ica te  approximately 8,352 
f e e t  a t  the  base of the  clouds when over the  a i r p o r t ,  but your height above the ground would 
be 3,000 f e e t .  As a word of caut ion,  t h ~  10,000-foot-plus mountains a few miles e a s t  of the 
c i t y  would probably extend up into  the  clouds s ince t h i s  c e i l i n g  repor t  i s  based on an obser- 
vation taken over the  a i r p o r t .  

WHICH IS THE MORE DENSE -- MOIST AIR OR DRY AIR? Dry air. It is generally under- 
stood that high temperatures and high elevations resul t  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 t rue!  Water vapor 
weighs l e s s  than an equal amount of dry air. A dry  parcel  is therefore denser and heavier 
than a moist parcel. Since both engine 2nd a i rcraf t  performance decrease with an increase 
in density altitude, you should remembe:? that high relative humidities (small spreads between 
temperature and dew point), especially c)n 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 necessar i ly .  The r u l e  pe r ta ins  t o  a i r c r a f t  operated in level cruis ing 
f l i g h t  a t  more than 3,000 f e e t  above the  surface.  The a i r c r a f t  in t h i s  case (5,500 f e e t  MSL) 
might be operating above a surface e l e v a t i o n 3 , 5 0 0  f e e t  and t h i s  r u l e  would not apply. 

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

Federal A v i a t i o n  Admin is t ra t i on  
F l i g h t  Standards Na t iona l  F i e l d  O f f i c e ,  Examinations Branch 
P.O. Box 25082 
Oklahana C i t y ,  Oklahoma 73125 VFR - No. 17 

1/77 I Exam-0-Grams a v a i l a b l e  f r e e  o f  cha rge- -s ing le  copy o n l y  per 
request .  Permission i s  hereby granted t o  reoroduce t h i s  
m a t e r i a l .  I 



Ilepartment of Transportation 

FEDER-~L AVIATION ADMIXISTRATION 
VFR PILOT EXAM-0-GRAM" NO. 18 

LOST PROCEDURE - PILOTAGE 

It seems  that al l  who fly cross-country a r e  destined to lose their way o r  become 
"temporarily misplaced" a t  one t ime o r  another. Therefore, we should give some 
forethought to procedures and pract ices that may be  used to lead wandering bird- 
men out of the wilderness. Confining our  problems to the typical VFR dilemma, 
we can s t a r t  with the general and proceed to more  specific rules. 

1. GENERAL: - 
Don't fight the problem -- t r y  to  solve i t !  Stay loose -- don't hit the panic 
button, thus virtually assuring that a l l  the thinking gears  will grind to a 
halt. 

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

Weather -- is it good, bad, indifferent, improving, o r  deteriorating? 

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

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

Daylight -- hour remaining (if any). Have you had night o r  instrument 
flying ? 

Once you have a reasoned assessment of the situation, you a r e  better prepared to 
make vital decisions. One of the f i r s t  is to decide if  help is available, o r  a r e  you 
a l l  by your lonesome ? 

KNOW and ABIDE BY YOUR I,IMITATIONS AND THOSE OF YOUR EQUIPMENT 

*Exam-0-Grams  a r e  non-directive in nature  and a r e  
issued sole ly  a s  a n  information s e r v i c e  to individuals 
in teres ted in A i r r i an  Wri t ten  Examinations. 



UR0:NUROWN 
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(with no radio) 

2. SPECIFIC: 

Condition One: 

(a) Low on fuel (c) Inadequate experience and darkness imminent 
(b) Weather deteriorating (d) Engine o r  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: 

GET IT ON THE GROUND! Mosf accidents a r e  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 
a t  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- - 
ante may well become permanert 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 a r e  few things so nerve shatter- 
ing a s  the rustle of the wind when an engine has coughed i ts  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, me,mest 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 
- 2 -  

VFR - NO. 18 



Condition Two: 

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

SOLUTION: 

Establish an "Error  Semi-Circle". 

1. Straighten up and: fly right -- straight, that is. Establishing 
a course by hunc'h o r  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 m p k  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 t r a c k  If you believe your wind is from the 
right, then you a r e  most probably in the left quadrant of your 
semi-circle. Of course, unless you were s u r e  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 sea rch  is going to be more  difficult. 

5. In either case, loasen up the eyeballs and s t a r t  s o m e  f irs t-class 
pilotage. DON'T OVERLOOK THE POSSIBILITY O F  BEIK; 
LOST, YET RIGHT ON COURSE OR VERY NEARLY SO. First ,  
look for somethin? big. Don't concern yourself with the minute 
o r  trivial a t  this point unless nothing better is available. Often 
there will be linear features such a s  r ivers ,  mountain ranges, 
o r  prominent highways and rai lroads easy t o  spot and identify. 
By turning either to  the right o r  the left, you CAN'T miss  them. 
If preferable, you can use them simply a s  references for orien- 
tation purposes. In other words, you can use them a s  landfalls 
o r  backstops, and thus find them of great  value in fixing your 
approximate position 

KNOW and ABIDE BY YOUR 1,IMITATIONS AND THOSE O F  YOUR EQUIDMENT 



Once you have utilized such fea tures  to  the fullest  extent pos- 
sible,  o r  if t he re  a r e  none available, you can use  anything that 
might help -- don't pa s s  up a thing. Double check all landmarks. 
Compare and analyze -- analyze and compare ra i l roads  and 
highways, topographical fea tures  (man-made and natural). Check 
for  available a i r  mar : t e r s  with names on 'em. But don't go down 
on the deck and s tay there.  As a general  rule,  i t  is both sa fe r  
and eas i e r  a t  higher altitudes. 

Remember this  point. Be s u r e  you have up-to-date charts ,  including those adjacent 
to t he  one in use. Everything which appears  on the chart  will usually be  on the 
ground, but no s tandard chart  is so  detailed that everything you can s e e  on the ground 
can a l so  be found on the chart .  Z f o u  either habitually o r  occasionally fly without 
suitable pilotage charts ,  you deser1.e to  incur  the full wrath of every goblin that eve r  
hounded airmen. Every VFR flight is involved with pilotage ! 

One iinal word -- an ounce of preflight planning is worth far m o r e  than a pound of 
in-flight desperation. Sound, adequate preflight work will always pay off. It can 
prevent getting lost in  the f i r s t  place o r  at least  simplify the task  of fixing a posi- 
tion if  you a r e  "temporarily misplaced". 

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

KNOW AND ABIDE BY YOUR LIMITATIONS AND THOSE O F  YOUR EQUIPMENT 

I FAA Aeronautics! Center 1 
Flldht Staiidards T e c l m c a l  I).x,.sion, 
Ql?rar.%is Branch, 
P. S.  box 25082 1 
Oklahoma C ..;. '3l;ii,1om? 7512: I 
Permission is  I~erehv zrnnted J repro-  
duce this materm;. 
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Federal Aviation Administration 

VFR PILOT EXAM-0-GRAM* NO. 19 

EMERGENCY OR LOST PROCEDURES (RADIO) 

Let's face it, intrepid airman, you 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 f rom rude exposure to the r igors  of navigation up - 
"Trouble Creek", few need labor without a paddle. The "paddles", o r  aids, available 
a r e  many and varied, especially for  those with radio capability and knowledge of a l l  
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 
la t ter  term. Emergency phase simply means a situation involving dis t ress ,  the need 
to resolve uncertainty, o r  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 VOR'TACs 
Flight Service Stations 
Towers 
A ~ p r o a c h  Control Facilities 
Military VHF/I)F Stations 
FAA VHF/DF Stations 
FCC HF/DF Stations 
Airport Surveillance Radars 
Long Range Raclars 
Precision Approach Radars 
Air Route Traffic Control Centers 

NOTE: These  r a d i o  a i d s  should  f i r s t  be used t o  keep you o u t  
- o f  t r o u b l e .  The i n d i v i d u a l s a t  t h e s e  a i d s  a r e  r e a d y  

and w i l l i n g  t o  help!! 

a r e  ron-direct ive ir, r.arure ar,d a r e  
issued s o l ~ l y  a s  an ~r.fornia!:or, se rv?ce  ro il:dividuais 
Interested In A ~ r r n z n  !Vritten Examicat iors .  

Rev. 8/77 



THE MANY AIDS AV.AILABLE TO YOU AS A PILOT 

L THE "U" AID. This is Old Faithful. If you panic o r  have not mastered this one, 
you a r e  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 i : ~  some of the situations outlined in  this and 
the previous Exam-0-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, i t s  utility 
will also vary. Regardless of this,, a pilot should know the 

A. MEANS O F  DECLARING AN EMERGENCY. 

1. Transmission of a Raclio-Telephone Message. 

B. THREE ELECTRONIC ME:ANS O F  OBTAINING ASSISTANCE. 

1. Receipt of Radio-Telephone Message. 
2. Direction Finding ;D/F) Bearings. 
3. Radar Detection=eM+- 

Radio Communication will generally prove to be  the most useful aid. You may 
contact many FAA, military, o r  FZC Stations o r  facilities on the emergency 
frequency (121.5 MHz), o r  other assigned frequencies within the frequency 
and range capability of your -- equipl?lent. When you do, utilize 

The Four "C" Procedure 

CONFESS -- The doctors aren ' t  likely to t rea t  your troubles i f  
U won't admit you've got 'em! DON'T WAIT TOO LONG! - 
COMMUNICATE - -  i f  in doubt, shout" : But be prepared to do 
more than simply "holler" for help. You may need to give any - .  

o r  all  of the following: id..ntification, type of aircraft ,  estimated 
position, heading, estimai;ed speed, altitude, fuel, nature of 
problem, and assistance desired. Clearly understand that the 
facility with which you ha1.e established contact may not be able 
to supply the type of assistance you need o r  seek, but if you 
communicate pertinent information, facility personnel should 
5 e  able to a le r t  those who can. Personnel a t  FSS stations a r e  
trained to do so, and by voice directions alone, can get you back 
on course o r  to an airport. Often they can te l l  you how to use 
your equipment in order  to get the assistance you need. 



Even i f  a  forced landing i s  imminent, t r y  t o  communicate with somebody. The 
reasons fo r  doing so should be obvious. If  you cannot e s t ab l i sh  contact  with 
a  spec i f i c  f a c i l i t y ,  you may communicate IN T H E  BLIND. Precede your message 
( 3  times) with the word MAYDAY ( d i s t r e s s ) ,  and simply transmit  on your emer- 
gency frequency or ava i l ab le  air-to-ground frequencies f o r  reception by any 
f a c i l i t y  or  even other a i r c r a f t .  

CLIMB i f  you can. Al t i tude  improves the  chance of es tabl ishing r ad io  con- 
t a c t  and increases l ike1 ihood of Radar and D/F de tec t ion .  

COMPLY with the  advice and ins t ruc t ions  received,  i f  you r e a l l y  want help. 
The t ra ined s p e c i a l i s t  i s  anxious t o  help. I f  you cooperate, the ground 
s t a t i o n  can help you. 

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

Types include both HF and VHF f i x e s  and/or s t e e r s .  In other words, they loca te  your posi- 
t ion  and give magnetic d i r ec t ion  t o  f l y  t o  reach a  desired des t ina t ion .  

Use i s  l imited by: Radio equipm?nt, your pos i t ion  i n  r e l a t i o n  t o  f a c i l i t i e s  ab le  to provide 
help, and t h e  extent  you a r e  able  t o  follow the  four C 's .  

D/F s t a t i o n s  and network include not only FAA, but FCC and mi l i t a ry  f a c i l i t i e s .  Those c i -  
v i l i a n  a i r p o r t s  capable of providing such a i d s  a r e  l i s t e d  i n  t h e  Airpor t /Faci l i ty  Directory 
of the  Airman's Information Manual, but when necessary, you may make the request  of any 
s t a t i o n  or tower you a r e  capable of contacting.  I f  possible,  they wi l l  r e l ay  the  request  t o  
t h e  appropriate f a c i l i t y  or stat , ion in  t h e  D/F net  system. Check t h e  Airman's Information 
Manual f o r  information on s t a t i o n s ,  frequencies,  and procedures. 

IV . THE RADAR AID. 

Types of radar a r e  c l a s s i f i e d  a s  t o  funct ion,  e . g . ,  Air Route Surveil lance Radar, Airport  
Surveil lance Radar, Precision Approach Radar, and Radar Beacons, There a r e  FAA-operated 
uni ts  plus many m i l i t a r y  i n s t a l l ? t i o n s .  

Recommended emergency procedures a r e  covered in Part  1  (ATC Services Available to  P i l o t s )  of 
the  Airman's Information Manual. The following information was excerpted from t h i s  publi- 
cation: 

EMERGENCY OPERATION 

a .  When an emergency occurs,  the p i l o t  of an a i r c r a f t  equipped with a  coded radar beacon 
transponder, who des i r e s  to a l e r t  a  ground radar  f a c i l i t y  t o  an emergency condit ion and 
who cannot e s t ab l i sh  communications without delay with an a i r  t r a f f i c  control  f a c i l i t y  may 
ad jus t  t h e  transponder t o  r ep ly  on Mode A/3, Code 7700. 

b. P i lo t s  should understand t h a t  they may not be within a  radar coverage area and t h a t ,  
even i f  they a r e , c e r t a i n  radar f a c i l i t i e s  a r e  not y e t  equipped t o  automatically recognize 
Code 7700 as  an emergency s igna l .  Therefore, they should e s t ab l i sh  radio  communications 
with an a i r  t r a f f i c  control  f a c i l i t y  a s  soon as  possible.  

RADIO FAILURE 

a .  Should t h e  p i l o t  of an a i r c r a f t  equipped w i t h  a  coded radar beacon transponder experi- 
ence a  lo s s  of two-way radio  c a p a s i l i t y  t h e  p i l o t  should: 

(1 )  Adjust h i s  transponder t o  reply  on Mode A/3, Code 7700 f o r  a  period of 1  minute, 

( 2 )  then change t o  Code 7600 3nd remain on 7600 f o r  a  period of 15  minutes or  the  
remainder of the  f l i g h t ,  whicheve,- occurs f i r s t .  

(3 )  Repeat s t eps  1  and 2,  as pract icable .  

b. Pi1 o t s  should understand t h a t  they may not be in an area  of radar coverage. Also many 
radar f a c i l i t i e s  a r e  not present ly  equipped t o  automatically d isplay  Code 7600 and wi l l  
i n t e r roga te  7600 only when t h e  a i r c r a f t  i s  under d i r e c t  radar control  a t  t h e  time of radio  
f a i l u r e .  However, replying on Code 7700 f i r s t  increases the  probabi l i ty  of ea r ly  detec t ion 
of a  radio f a i l u r e  condit ion.  

V F R  - N O .  19 
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Department of Transportation 
- FEDEIUL AVIATIO~ ADMINISTRATION 

VFR PILOT EXMI-0-GRAhI" SO. 20 

CEILING & VISIBILITY 

An analysis of common mistakes on written examinations indicates that many applicants 
a r e  improperly interpreting the ceilings and visibilit ies reported on hourly weather 
repor ts  (sequence reports).  

- How zbout you? Do you really know what a ceiling is - what visibility is - and how both 
a r e  repor ted?  ? 

A. CEILING: 

1. Is  defined a s  the "lowest layer  of clouds o r  obscuring phenomena aloft that is 
reported a s  ' b r o ~ e n '  (. 6 t o .  3 coverage), o r  'overcast '  (more than .  9 coverage) 
and not classified a s  'thin'; o r  the hecght ascribed to surface-based obscuring 
phenomena not classified ;as 'partial'." This simply means that - 

a .  The lowest cloud coverage reported as broken o r  overcast  cons t i tu tes  a c e i l i ng  
except when a  minus sign precedes the cloud layer  contractlon ( - B K N ,  -0VC). 
When t h i s  occurs,  t h a t  pa r t i cu la r  layer does not cons t i t u t e  a  ce i l ing .  

b .  I f  t he  sky i s  reported 3s completely obscured ( X )  by a  phenomena extending t o  
the  surface ( e . g . ,  fog,  dus t ,  heavy p r ec ip i t a t i on ) ,  the  c e i l i ng  i s  the ver t i ca l  
v i s i b i l i t y  in to  the obs,:uration. 

c .  I f  the  sky i s  pa r t i a l l y  obscured ( -X)  i t  does not cons t i t u t e  a  ce i l ing  and no 
height will  be qiven fo- t h i s  pa r t i a l  obscuration.  
Example: 3dC -X 16 SCT il;35 OVC, e tc .  

d ,  Scattered clouds (SCT) -- do not cons t i t u t e  a  ce i l ing .  

2.  For pract ical  purposes, c e i l i ng  i s  the lowest height above the surface a t  which 
the  to ta l  cloudiness between t h a t  level  and the  surface ( a s  seen by a  ground 
observer) covers more than half the  sky. -- 

NOTE: The contractions CLR, 5C?, SKY, and O V C  have replaced the symbols 7. . : . and a 

Exam-0-Grams a r e  non-d~rec t ive  In nature and a r e  
issued solely a s  ar. information serv ice  to individuals 
interested in Airman Written Ex?.mina::ons. r Rev. 6/76 



3. Ceiling may be  classified in sevlsral ways. This classification is shown by a 
let ter  which precedes the ceiling; height. Some of the more  important of these  
l e t t e r s  a re :  

M = measured E = estimated W = indef in i t e  

I f  one of these  l e t t e r  symbols does not precede the  cloud contraction or i f  thin 
broken or overcast  clouds, o r  a  pa r t i a l  obscuration e x i s t s ,  the re  i s  no ce i l i ng .  
Example: CSI ->: 1 @ SCT 14 -3KX 1b@ - 0 V C  5 ! ,  e t c .  means tha t  no o f f i c i a l  

ce i l ing  ex i s t s  a t  Columbia, Yissouri. 

1. In sequence repor ts  the heights of cloud-base levels a r e  given in feet above the 
ground. not above s e a  level. Notie that the clouds a r e  at approximately 1000 feet 
at s t a t k n  "A" and 6000 feet at station "B" in the illustration on the first page. 

2. The figure for  the height of the  cloud base  above the surface precedes each sky 
coverage contract ion.  

3. The las t  two digits of the  cloud height a r e  omitted; i. e., 1 means 100 feet, 14 
means 1400 feet, and 140 means 14,000 feet. 

4. Clouds a r e  reported in ascending; o rde r  of height whether o r  not they constitute 
a ceiling. 

5. Surface-based totalobscurations (phenomena other than clouds such a s  fog, 
precipitation, dust, smoke, o r  i-aze) a r e  not reported a s  clouds since this would 
b e  misleading but they a r e  reported with a height value. 

Example: BUF lrJ15 X 3/4S-F, etc. ,  means t ha t  a t  Buffalo the re  i s  a  ver t i ca l  
v i s i b i l i t y  of 1500 fee-; in to  a  to ta l  obscuration. A d e f i n i t e  cloud 
base cannot be seen from the  ground. 

1. Visibility is the greatest  distance on the ear th ' s  surface  a t  which prominent 
objects can b e  seen and identified. This distacce is not always the s a m e  in a l l  - -d - - - -  - - -  

directions. Therefore, the  v a l ~ F f 3 r  prevailing visibility (which is a ground 
visibility only) is based on surface  observations and is stated in the hourly 
sequer.ce reports.  Prevailing visibility is always reported in statute miles and 
is the grea tes t  surface  visibility attained o r  surpassed throughout a t  least  one- 
half of the  horizon circle, but ncyt necessari ly continuous o r  for al l  of the horizon 
circle. 



/ I 
~urfacd Visibi* 5 Miles 4 

Types of Visibility in Aviation 

All pilots should clearly understand that sequence repor t  visibility may b e  
much grea ter  than either a i r  to air, o r  s lant  range visibility, particularly 
when low ceilings and/or obscurations prevail. 

2. F r a c t i o n a l  va l ues  f o r  v i s i b -  l i t y  such as I*, 15, 2,. etc . ,  appear as ! 1/4, 
1  1/2, 2  112, on t h e  h o u r l y  sequence r e p o r t  because t h e  t e l e t y p e  mach~nes  do 
n o t  have f r a c t i o n s .  
Example: '3LE 1412 3KN 2@ O V C  2 1 / 2 ~ - F  @'1/39/37/ej@$@/fi 

3. I t  i s  n o t  always p o s s i b l e  t o  l o o k  a t  t h e  v i s i b i l i t y  as r e p o r t e d  i n  t h e  ma in  
body o f  t h e  t e l e t y p e  r e p o r t  and o b t a i n  comp le te  i n f o r m a t i o n  conce rn i ng  sur face  
v i s i b i l i t y  a t  t h e  s t a t i o n  because: - 
a. I f ,  i n  some d i r e c t i o n  from t h e  s t a t i o n ,  t h e r e  i s  a  s i g n i f i c a n t  v a r i a t i o n  

f rom t h e  p r e v a i l i n g  v i s i b i l i t y ,  t h i s  v a r i a t i o n  w i l l  be found  o n l y  i n  t h e  
remarks s e c t i o n .  
Example: P I T  E I ~ V C  LS-< $ 3 1 / 3 2 /  $ / @ @ @ @ / o ~ ~ / v s s Y  \ 1 means t h a t  

t h e  r e p o r t e d  v i s i b i l i t y  i s  r e  3 uced t o  { m i l e  t o  t h e  n o r t h .  

4. Weather occurring at the t ime of observation is also reported through use  of 
le t te r  symbols. These syrribols follow the visibility a s  reported in statute 
miles. Some of the m o r e  common of these symbols a r e :  

R=Rain; S=Snow; T=Thunderstorm; RW=Rain showers; A=Hai l  ; I P = I c e  p e l  1  e t s  

5. Except fo r  thunderstorms, hail, and ice crystals ,  the intensity of weather is 
shown by: 

a. A plus sign (+) following the symbol to indicate "heavy". 
b. A minus sign (---'ing -- the symbol t o  indicate "light". 
c. A double minus sign (---) following the  symbol to indicate "very light". 
d. The absence of any sign indicates the intensity is "moderate". 

Example: STI- 5 SCT El# O V C  2R- -S -4  e t c . ,  wh ich  i n d i c a t e s  t h a t  S t .  L o u i s  
has v e r y  l i p h t  r a i n ,  l i g h t  snow, and smoke, Note t h a t  t hese  s i gns  
a p p l y  o n l y  t o  t h e  weather and n o t  t o  t h e  o b s t r u c t i o n s  t o  v i s i o n .  

\'FR -- so. 20 
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QUEST IONS AND ANSWERS 

LAX - k  -SCT 1 b - 3 K S  25@ --OVC )l"~ 196/66/63/@$$$/@1 ~ / V S B Y  N 2 

A .  Based on the  above repor t  -- 
1 .  IS THERE A PARTIAL OBSCURATION AT 400 FEET OR SCATTERED CLOUDS AT 400 FEET? 

Ans. No. Height values a r e  not assigned to pa r t i a l  obscurations,  and the  
f igures  fo r  cloud heights above the  ground precede the  sky coverage contrac- 
t ion  fo r  those clouds; therefore ,  the  f igure  4 must r e f e r  t o  the scat tered 
cl  ouds . 

2. WHAT IS THE CEILING? &. There i s  no o f f i c i a l  ce i l ing .  No l e t t e r  precedes 
the  cloud contract ions  and a l l  cloud coverage i s  reported as  t h in  ( - ) .  

3. WHAT IS THE VISIBILITY? Ans. Prevail ing surface v i s i b i l i t y  i s  4 s t a t u t e  
miles with haze and smoke,ut t o  the  north v i s i b i l i t y  i s  only 2 s t a t u t e  
miles.  

4. SHOULD A PILOT EXPECT HIS SLANT R A N G E  AIR TO GROUND VISIBILITY TO BE 4 MILES 
AT LOS ANGELES? Ans. No. Under the  circumstances of obscuration,  pa r t i a l  
haze and smoke, i t s  probably l e s s .  

B .  Based on the  above repor t  -- 

1.  WHAT IS THE CEILING? &. Measured 3000 f e e t  above the surface.  

2.  AT 7500 FEET MEAN SEA L E V E L  O V E R  D E N V E R ,  C O L O R A D O ,  WOULD THE PILOT BE ABOVE OR 
BELOW THE CLOUDS REPORTED AT 3000 FEET? &. Below the clouds. A t  7500 f e e t  
MSL he i s  approximately 2200 fr2et above the  ground a t  Denver. 

3. SHOULD A PILOT INTERPRET THIS REPORT TO MEAN THAT HE WILL FIND .9 O R  MORE C L O U D  
C O V E R  AT 8000 FEET A B O V E  THE SURFACE? &. No. While i t  i s  possible t h a t  
t h i s  s i tua t ion  ac tua l ly  e x i s t s ,  i t  i s  a lso  t r ue  t h a t  such may not be the  case 
a t  a1 1. I f  there  ac tua l ly  e x i s t s ,  v i s i b l e  from the  ground, . 5  coverage a t  
1000 f e e t ,  .4 coverage a t  3000 f e e t ,  and .1 coverage a t  8000 f e e t ,  i t  would be 
reported as I j;' SC' .3: 3;'. 3@ 3vc. The combination of clouds a t  various 
l eve l s  may make i t  impossible -'or the  ground observer to determine the  actual 
percentage of cloud cover fo r  i i l l  except the  lowest l eve l .  

C .  W H Y  SHOULD A PILOT i3E EXTREMELY CAREFUL IN INTERPRETING CEILING VALUES, PARTICULARLY 
IN MOUNTAINOUS AREAS? E. I f  he does not he may "booby t rap"  himself in to  expect- 
ing an adequate ce i l ing  when i t  does not ex i s t !  He must always r e l a t e  surface 
elevation a t  the  reporting s t a t i G i  t o  t e r r a in  elevation along h i s  f l i g h t  route .  
The diaqram on Paqe 1 i l l u s t r a t e s  what can happen t o  a 6000-foot ce i l ing  when the - - 
surface elevation changes. He must a lso  be aware t ha t  the re  a r e  wide enroute 
var ia t ions  from the  reported ceil . ings (and v i s i b i l i t y )  even i f  the re  i s  no s ign i f -  
icant  change i n  t e r r a i n  e leva t ion ,  

FAA Aeriln:+u~ica! Center 
F1iih.t S!.;!?dards T ich~ l i r a l  Division 
Opera!iu!i> Brnlici! 
P. 0 .  Roy 25082 
OKlnni!!n? Girl-. 0klahom;i 77125 

Esrtn! -0-Grams avallahlr :ree of char&€ - 
sin.:€ i.np\- L):!!\- per request. Permiss ioi~ 
15 il~rc-i': ~r ; t i :~ed t t j  reproducr this 
!l,;tTer::ll. 



Department of Transportation 

FEDERAL AVIATION ADMINISTRATION 
VFR PILOT EXAM-0-GRAM" NO. 21 

FLYING INTO UNFAVORABLE WEATHER 

3 ow many t imes have you overheard o r  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 o r  
completely ignores weather repor ts  and forecasts  because of a biased opinion that "weathermen 
never hit it right anyway". True, ceiling and visibility repor ts  a r e  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 c&e 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 t ime 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 
. . . "; "aw, it's good enough. " Applicant performance on FAA written exami- 
nations indicate that the problem l ies  not in reading the data, but in knowing 
just what it means in t e r m s  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 b:roadcasts. 

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

ARE YOU "WEATHER WISE" OR OTHERWISE? 

DOES A STATION REPORT O F  VFR CEILING MEAN EN ROUTE VFR? NO the ceiling reported 
is  the height above the reporting poinl only. It must also be related to t h ~ k r r o u n d i n ~  and en 
route ter ra in  to determine if adequate VFR separation can be maintained between stations. (See 
Exam-0-Gram 20. ) Additionally, uni-eported conditions between stations may be lower than 
those reported at the stations. 

IS REPORTED VISIBILITY THE SAME AS VISIBILITY ALOFT? NO, the reported visibility is 
the visibility at the surface only. Coriditions aloft may res t r i c t  flight visibility more  o r  l e s s  than 
that reported. [See Exam-0-Gram 20. ) Cockpit visibility in precipitation is further reduced by 
rain, drizzle, o r  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 o r  dust 
aloft reduces the visibility considerably. 

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

WHAT IS THE SIGXIFICANCE OF DECV POINT? Specifically. a dew point value relatively close 
(2" - 5") to the a i r  temperature i s  indicative of the probability of fog, low clouds, o r  precipitation. 

-. E x a m - 0 - G r a m s  a r e  non-d1rectir.e in nat1:re and a r e  
issued ;olelp a s  .:1 l i . iOrrratlln s e r v i c e  t o  i ~ d i v i d c a l s  
~ r t e r e s  ed  in  Alrnian Written E x a m i r a t i o ~ s .  r Rev. 7/69 



%"HY SEIDULO THE REPORTED WIND DATA BE NOTED? The velocity and direction of the sur  
$?ce i~+n3 should be related to the runway at the point of intended landing to determine the degree 
a! cross wind. Wind data also reflects the degree of turbulence to expect. A sudden shift in 
clirection often reveals the position of frontal weather relative to a station. 

0 ' 7  lltn,iii.T Vi4LUE IS THE ALTIMETER SETTING? Correct  cruising altitudes and adequate ver - 
tical clearence a r e  dependent on the application of altimeter settings. A rapid and continual drop 
13 pressure  (altimeter setting) forewarns of approaching i n c l e m s t  weather. 

LEIAT IS A PIREP AND WHERE IS IT FCUND? A PIREP is a report  of weather conditions a t  
flight altitude, particularly between static,ns, seen by the pilot instead of the ground observer. 
Xeports a r e  often broadcast, and a pilot report  summary is disseminated hourly to stations by 
teletype. Cloud base  and top reports  a r e  found in the Remarks section of sequence reports. 

AREYOU GETTING THE REAL PICTURE FROM FORECASTS AND REPORTS? Only when the 
above a r e  considered in analyzing forecasts  and repor ts  will you have the full story. 

CWAT ARE SOME O F  THE WEATHER SIGNPOSTS AND THETIR WARNINGS? 

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

Low Layer of Baze -- possible fog o r  s t ra tus  cloud in early morning o r  late evening; 
poor visibility, particularly into the sun. 

Light Puffs of Clouds a t  Low Level?; -- probable fog o r  stratus cloud, particularly in 
early morning o r  !ate evening. 

Zagged Cloud Base -- turbulence, e r ra t i c  visibility, possible precipitation. 

3ulbous 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 - -  SEVE:RE turbulence, dust and poor visibility, hazardous 
landing conditions, precipitation, hail. 

Opening in Wall of Dark Clouds (SUCKER HOLE) -- DANGEROUS turbulence, possible -- 
precipiration and poor visibility a s  lhe hole is entered. 
?-- ,-rac',aal a w e r i n g  an2 Thrckening 01' the Ceiling -- i n a d q ~ a t e  ter ra in  c!eXYince, 

- 
possible widespread precipitation, and fog. 

Sear r R ~ e z i n g  Temperature -- poo:- :risibility in precipitation with ice forming on the 
windshield a s  well a s  the aircraft  structure. 

-----_-------_-_---------------------- 
THE 180" T L ? N  IS AVIATIOX'S BES'I' SAFETY DEVICE -- IF USED PRIOR TO BEING 
ENVELOPED BY ADVERSE WEATHI:R. 2ON'T BE A "PUS-ER" IN TEE nope THAT 
THE WEATHER WILL GET BETTER! 
___I_____-__------I-------_----Y---I-  

F l i ~ h t  E:andards Tectnlcd D~ivision. 
Qerar:or!s B r m c h .  
P. 0. B u s  25032 

P e r m i s s ~ c n  1s herebv ;r.mted to repro-  

VFR - No. 21 



Department of Transportation 

FEDERAL AVIATION AD~MNISTR~~TION 
VFR I'ILOT EXAM-0-GRAM" NO. 22 

POTENTIAL MID-AIR COLLISIONS - 

Analyses of answers t o  Pilot and Ground Instructor G!ritten Tests indicate tha t  many applicants 
do not fu l ly  understand several areas in Regulations and procedures that  were devised as safety 
measures for  VFR flying. Two of the areas will be covered in th i s  Exam-0-Gram tha t  seem to  
give applicants the most d i f f icu l ty .  They concern VFR Altitudes/Flight Levels in controlled 
and uncontrolled airspace and Airport Advisory Service a t  uncontrolled airports .  

A p i lot  who does not keep abreast o f  and comply with the l a t e s t  Regulations and procedures could 
be a source of danger to himself arld to  others in his vicinity. A Federal Aviation Administra- 
tion report indicated that  549 "near mid-air" col l is ions were reported within the United States 
during one calendar year. This corpared with 516 reports for  the previous year. The Near Mid- 
Air Collision Report of 1968 l is ted 1,128 hazardous incidents. I t  would be reasonable to  assume 
that  other "near mid-air" col l is ions occurred that  were not reported. 

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  - o r  - that he is not seriously concerned about 
mid-air collisions? It i s  often s o  easy to fly for  a long period of time with our head in the 
cockpit while we study charts  o r  change radio frequencies. Finally, something tells us that 
we should s t a r t  looking around, and then we sudden1.y real ize how foolish we were  to expose 
ourselves to the potential hazards of a mid-air collision while we wcre  preoccupied. 

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

--- 
* * *  Rev. 8/77 

* E w m - 0 - G r a m s  a r e  nen-directive in r a t u r e  pr.3 I r e  
15.-ner sulelv as  ar l ! , fa r ra t~or ,  r e r r l c e  to incirici2als 
in teres ted  in A i r n ~ a n  iVntter.  Examinationc. C 



TO AVOID OR REDUCE THE HAZARD OF TOO MUCH "EYES-INSIDE-THE-COCKPIT" FLYING, 
WHAT ACTION SHOULD A PILOT TAKE Il\T 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 
f l i g h t  log i s  provided f o r  p i l o t s .  

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

(c) The current issue of Airman's Information Manual (AIM) should be referred to with particu- 
lar attention to NOTAMS and Airport/l?acility 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  Airpo:rt/~acility Directory sections should be consulted to 
obtain airport data and to review VFR procedures for approaches to busy a i r  terminals. 
For example: The Ai rpor t lFac i l i t y  Directory sect ion f o r  Roanoke Municipal Airport  under 
Radar Services s t a t e s :  "Stage I1 - Cortact 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 o r  World Aeronautical Charts should be'made to determine 
if your route of flight will t raverse a Prohibited, Restricted, or  Warning Area. 

HOW DOES THE TOWER ASSIST IN PREV:ZNTING MID-AIR COLLISIONS AT A CONTROLLED 
AIRPORT? 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 a r e  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 pjlot. 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 a s  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 a reas  of 
4 concentrated a i r  traffic, a student pilct should identify himself a s  a student pilot during 
" his initial call to an FAA radio facility (Control Tower, FSS, Approach Control, etc. ). i For example: "Dayton Tower, this is :?leetwing 1234, Student Pilot, over. " 

A t  some busy a i r p o r t s  (examples are :  Memphis, El Paso, and S e a t t l e )  an expansion of the  normal 
tower service  i s  made possible through the  use of radar .  Here the  tower will  probably request  t h a t  
you l i s t e n  on the  approach control frequency which they give  you. You wi l l  then receive e s s e n t i a l l y  
the  same information and d i r ec t ion  a s  though the  tower had you in visual contact ,  but a t  a much 
greater  range. The number of such a i r p o r t s  with t h i s  service  i s  increasing rapidly  and i s  another 
s tep  toward reducing t h e  p o s s i b i l i t y  of mid-a i r  co l l i s ions .  

N H Y  SHOULD A PILOT CHECK THE GRAPHIC NOTICE!; A N D  SUPPLEMENTAL DATA SECTION OF THE AIRMAN'S 
INFORMATION MANUAL? Sefore depart ing on an extensive cross-country f l i g h t  i n  unfamiliar country, 
t he  p i l o t  should check the  Special Operations, such as notices f o r  "Terminal Radar Service Areas" 
and "Terminal Area Notices." For example: Special Air Tra f f i c  Rules apply t o  VFR f l i g h t s  in the 
Valparaiso, Flor ida ,  Terminal Area Graphic llotice because of t h e  high speed special  a c t i v i t i e s  
conducted in  the  v i c i n i t y  of Eglin AFB. 

VFR - N O .  22 ... 2 - 
8/77 



The other airplane is 

The collision that is about to happen a s  illustrated above can happen a t  any airport. A 
number of such accidents have already occurred - LOOK AROUND - DOTOT LET IT- 
HAPPEN TO YOU. 

IS TRAFFIC INFORMATION AVAILABLE AT CERTAIN NONCONTROLLED AIRPORTS? 
Yes, a t  certain noncontrolled airpo::ts (no control tower) where FAA Flight Service Stations 
a r e  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) a t  uncontrolled a i rpor ts  provides airport  advisory service to a i rcraf t  operat- 
ing to o r  from the airport  on which the station is located. The airport  advisory service 
provides the following information t2 aircraft  which a r e  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, 

XOTICE ! 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 WHE:RE TO FIND AIRPORT ADVISORY SERVICE LOCATIONS? 
The locations a r e  appropriately dep.cted on the Sectional Charts in this manner: 

122 25 
0 * 

122 1R 1 2 3 6  - 

* * * * *  
WHAT IS A SAFE WAY TO CLIMB OR DESCEND ON VICTOR AIRWAYS? The AIM Good 
Operating Practices section states:  "During climb o r  descent, pilots a r e  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. 32 
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DESTINATION: 

Over  The VOR Station! 

One of the FAA Near Mid-Air Collision 
Reports indicates tha t  81% of the 
incidents occurred in clear skies and 
unrestricted v i s ib i l i t y  conditions. 
Of the 549 incidents reported 255 (46%) 
occurred over a V O R  f a c i l i t y ,  and the 
a i r c r a f t  were ut i l iz ing VOR as the 
navigational aid in 89% of the en- 
route incidents. BE A L E R T  AT A L L  TIMES: 
Unl imited v i s ib i l i t y  appears t o  encour- 
age a sense of security'  which i s  not a t  
a l l  jus t i f ied .  

Poss ib le  Widely Scat tered Aluminum 

COES ADHERING TO THE VFR ALTITUDE/FLIGHT -EVEL R U L E  APPROPRIATE FOR THE DIRECTION OF FLIGHT 
PLAY A N  IMPORTANT ROLE IN THE ADVOIDANCE OF MID-AIR COLLISIONS? Yes, the rule  i s  specif ical ly  
designed to provide a l t i tude  separation, and applies t o  local as well as cross-country f l i gh t s .  

Many Airman Written Test applicants dre incorrectly answering 
questions pertaining to  the VFR Altitudes/Flight Levels rule 
fo r  V F R  cruising a1 t i tudes.  When an a i r c r a f t  i s  operated in 
VFR level cruising f l i g h t  a t  more thsn 3,000 f ee t  above the 
surface u p  to Flight Level 290 inclusive, the cruising alti,- 
tudes (shown in the i l lus t ra t ion  t o  the r igh t )  shall be 
observed in accordance with the *magqetic course being flown. 
(Note: See Airman's Information Manual for more complete 
coverage of t h i s  subject.)  

DO THE VFR CRUISING ALTITUDES APPLY BELOW 3000 F E E T ?  
UNDER VFR-More than No, only when you a r e  flying at m o r e  than 3,000 feet  above t he  surface. ---GE THE SURFACE 

Assume that in the diagram below your flight t r a v e r s e s  t e r r a in  with t he  approximate elevations 
a s  depicted. You des i r e  to  select  a consi:ant -- cruising altitude which will conform to  VFR 
cruis ing altitude requirements  and a l so  have sufficient altitude above mountain peaks t o  avoid 
downdrafts o r  ex t reme turbulence. Altikldes above the  sur face  in mountainous a r e a s  should be  
based on the lowest general  t e r r a in  (excl.lding deep crevices  o r  canyons). 

5500' general  t e r r a in  elev. 
For + 3000' above t e r r a in  

8500' effective alti tude 
10, 500' cor rec t  (even +500tj at  points A, B, C. 
10,000' incor rec t  a t  points A, B, C. 
9, 500' incor rec t  a t  points A, B, C. 
9,000' cor rec t  at point B-incorrect at points A, C. 
8 500' co r r ec t  (even +50 at points A, B, C. 
L 
8,000' co r r ec t  a t  A, B, C l e s s  than 3000' above 
7, 500' co r r ec t  at A, B, C su r f ace  inadequate 
7,000' cor rec t  at A, B, C safety above pe&s. 

*NOTE - Magnetic course i s  t rue course corrected 
for  variation. Do not confuse with: t rue course, 
compass course, magnetic heading, t rue heading or 
compass heading . 

VFR - S o .  17 - 4 -  
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U.S. DEPARTMENT OF TRANSPORTATION 
Federal Aviation Administration 

VFR PILOT EXAM-0-GRAM" NO. 2 3 

INTERPRETING SECTIONAL AERONAUTICAL CHARTS (SERIES 1 ) 

Refer t o  the  a i r p o r t  symbols and t h e  legend excerpts above to  check your knowledge and under- 
standing of these  cha r t  symbols. I t  i s  suggested t h a t  you answer each of the following questions 
to  the  bes t  of your a b i l i t y ,  then turn to  page 2 to  ve r i fy  your answers. 

This Exam-0-Gram concerns only t h e  syr~bols associated with: (1 )  a i r p o r t s  t h a t  a r e  not served by 
a Control Tower o r  Fl ight  Service Stai;ion, ( 2 )  obs t ruct ion and t e r r a i n  e levat ion,  and (3 )  appro- 
p r i a t e  checkpoints f o r  VFR navigation.  

The 1977 ed i t ions  of Sectional Aeronautical Charts present a revised format which includes numer- 
ous changes in the  use of symbols. Note the  c h a r t  legend excerpt  below. 

LEGEND 
Alrportr hovlog Control Toweir (Alrpart Trofitc Areor) are shown in & 011 others in  m a  cnto 

b 
(To the maximum extent poii ib!e there chart, reflect the n o i t  cur rmt  in formaton avolob le  a t  h p r l n t i n g . 1  

1.  Which a i r p o r t s  have services  f o r  a i r c r a f t ?  

2. Which a i r p o r t s  have emergency f a c i l i t i e s  
only or no services  a t  a l l ?  

3. Which a i r p o r t s  have hard surfaced runways? 

4 .  Which a i r p o r t s  have no hard surfac2d r u n -  
ways? 

5. Which a i r p o r t s  have hard surfaced -unways 
a t  l e a s t  1,500 f e e t  long? 

6. Which a i r p o r t  i s  located a t  the  highest 
elevation? 

7. What i s  t h e  e levat ion of t h i s  a i r p o r t ?  

[ 
8. Which a i r p o r t  has t h e  shor t e s t  landing 

area avai lable?  

9.  What i s  the  length of t h i s  landing area? 

10. Which a i r p o r t s  have UNICOM avai lable?  

AIRPORTS 
% 0 0 C>ull- Pt8bl.c "re, proceired through FAA 

M<l,tory - Without chart,ng rei4rtc+sonr 

4 QtLi ~deo+,fied by ab 'b re ro t~on i  AGB, N b S  AAF. etc ) 
, ,o r  ionple?e a.po,! m b r r o . c n  c a r i u ' t D 3 3 - F L I P ;  

@ ,';;;e;);5;,C"o;p,~"dk ~:g;,ho""rs 

@ Heliport - Se!ectec 

@ Gwertfied - Emergency use oniy 

@ Abandoled - har,rrg loldrnorL uali?e 

@ @ @ Seoplo-e 53s; (SPB' 

; arr t i  .i. ru-royi c t  least 1500 fee! !3.g o.e %hcwn 
by ,^""ern All recog-  zobe  r i - * a , i  r c ' i c  +;ie i:ored 
or: shown fsr uti.a ident8f,caa,or 

AIRPORT? WITH SERVICES 
' ~ e  a v a ' a c  a o r 3  ?Id *e-;ea "or-01 woskng t -c i  

NO" h0,d ,"d3,.d 68 u,.,-,,, ~ d r ~ o y i  - l u r J .  ~ O Y P ~ ,  R ~ l w o y r  - 
05;-03 l rea+cd  eqc ccni;e*e;oip'lol~ 

9013'rng ~ b ?  ~n coe.3' : S.-.et tc S.rr8.e 

AIRPORTS WlTH EMERGENCY OR N O  SERVICES 

@ $4 0 @ @ @ 9, 

11. Which a i r p o r t s  have a ro ta t ing  l i g h t ?  

12. Which a i r p o r t s  have l igh t ing  f a c i l i t i e s ?  

13. Which a i r p o r t  has l igh t ing  f a c i l i t i e s  avai l -  
ab le  only upon p r io r  request? 

14. What i s  the  length of the  longest hard sur- 
faced runway a t  the  Newport Airport  and 
which one i s  i t ?  

15. Which a i r p o r t s  would be the e a s i e s t  t o  f ind 
a t  night? 

16. Which a i r p o r t s  have hard surfaced runways 
but have no f a c i l i t i e s ,  or a t  bes t ,  have 
only emergency f a c i l  i  t i e s ?  

17. Which a i r p o r t  i s  r e s t r i c t e d  from public use? 
How i s  an abandoned a i r p o r t  symbolized? 

AIRPORT DATA 

1 - s s  - Indlm.er FSS a n f l d d  

NAME C T - 1 1 8 . 3 ,  
A T I S  124.9 

03 ? 92 123.0 - UNICOM 
VFR Advsy 125.3 
A r o o c t  o f  ent ry  

FSS - Flight Serrlce S1ottan 

CT - 1 18.3 - contro l  ~ o w e r ! ~ ~ ) - a i l m a r y  frequency * - S'c , ~ d r o l e i  operatlan p0.t t -x See 'sue- ' , e q ~ e " c  er 
t o t u ' a+~on  for hour i  of ooeioton 

ATIS ! 24.9 - Autorn9t;c Te.n.nal In for ro t ,on Sence  
UNlCCM - L ~ < e v e d  aerana~'co1 advlrary s ta ton 

VFR Pdvry - VFrl A d r i o r y  Service show- where ATIS r o t  a ro l ob l e  
ond fceq<e-cy 8s olher Ikon p . m o y  CT +reaiency 

03 - :lerat8on rn feet 

L - L'3bt~ng noperot ion SvnrettoSunrlre 

'L  - !IZ'-+ -g auotbble Surie! to S i - r  re o-iy ol: reauert 
(I y r od  o cc'l. IeWer, phone. 'e'egrorr) 

(L: - L ghilng jn apera'on por t  o' tbe  - g h +  and cn request. 
a not o p e d  qg thereaf!er. 0 - P Q'-:or+o eL', 5'' 13 (PC-! 

92 - I lngth of  iongert runway r hundred5 06 feet 
S - P orm01!~ sheltered toke-off arec (SPB) 

when  ocll ty or ~r formot ton 1 5  l o ck~ rg .  the respective chorocter 
" rep'1ced by 

;;:;-:::.,.;:::,I ',".,,I T ,we, 

Rev. 8/77 

---------------r----------- 



4. - Answer Explanation 

1 .  HeberSprings,Manila,Newport  A i r p o r t s y m b o l s w i t h t h e p r o j e c t i o n s i n d i -  698 
ca te  a i r p o r t s  with services .  

- 

2.  Bearce, Bredlow, C la rksv i l l e ,  Tiose a i r p o r t  symbols without the  
Flying W Ranch, Howard County ~ ' ~ ~ j ~ ~  ions  ndi  cat a i r -  AIRPORTS WITH EMERGENCY OR N O  SERVICES 

por ts  with emergency o r  
no se rv ices .  ) Q S O O @ E 3 i s .  

3. Bearce, Clarksvi l l  e ,  Heber Hard surfaced runways a r e  out1 ined in 
Springs,  Howard County, t h e  a i r p o r t  symbol. 
Newport, Manila 

4. Bredlow, Flying W Ranch The absence of runway out1 ines indicates  
no hard surfaced runways. 

5. Bearce, Cl a r k s v i l l  e ,  Heber All hard surfaced runways 1,500 f e e t  or 
Springs, Howard County, longer a r e  outl ined within the  a i r p o r t  
Newport symbol . 

6. Bearce 

7 .  643 f e e t  

The s e r i e s  of numbers on the  l e f t  of the  
a i r p o r t  information block gives t h e  
elevation of t h e  a i r p o r t  in f e e t .  

8. Bred1 ow 

9 .  2,200 f e e t  

The s e r i e s  of numbers on the  r i g h t  s i d e  
in the  information block gives the  length 
o" the  longest  runway in  hundreds of f e e t .  

10. C la rksv i l l e ,  Heber Springs,  
Howard County, Manila, Newport 

11. C la rksv i l l e ,  Heber Springs,  
Howard County, Manila, Newport 

1 2 .  Bredlow, C la rksv i l l e ,  Heber 
Springs, Panil a ,  Newport, 
Howard County landing area 1  igh t s  ava i l ab le .  

13. Bredlow 

14. 5,000 f e e t  For those a i r p o r t s  t h a t  have hard surfaced 
rllnways, t he  length given in  t h e  a i r p o r t  
ir~formation l i n e  i s  t h a t  of  the longest  
ht.rd surfaced runway. However the re  i s  no 
sjlrnbol to  indicate  which one runway i s  the  
longest  unless t h i s  can be determined by 
the  r e l a t i v e  lengths of the  runway out- 
l i n e s .  

15. C la rksv i l l e ,  Heber Springs, The ro ta t ing  l i g h t  would point t h e m  out .  
Manila, Howard County, Newport 

16. Bearce, Flying W Ranch, Howard See answers and explanations to Q1 and 43. 
County 

17. Flying W Ranch A l e t t e r  R in the  center  of the  
synbol indica tes  the a i r p o r t  i s  
Pvt in t h e  a i r p o r t  information block indi-  
ca t e s  a  p r iva te  a i r p o r t .  An  X indica tes  
an abandoned a i r p o r t .  -18 



Another area. of difficulty in reading z.nd interpreting sectional charts  is deccrmining obstruction - and te r ra in  elevation. It must be understood that the elevation of obstructiolis i s  referenced to both 
ground and s e a  level, while te r ra in  and contour elevations a r e  referenced to s e a  leve', With r e f -  
erence to the two chart segments, how many of the following questions can you 
answer?  Answers and explanations a r e  given below. 

1. What i s  the height, above s e a  levetl, of the group obstruction which i s  
classed as higher than 1,000 feet above the ground (Fig. 1) ? 

2. What i s  the height, above ground level, of the single obstruction which is 
classed a s  an obstruction below 1, 000 feet above ground level (Fig. 1) ? 

3. What i s  t he  meaning of the  l a rge  numbers 2? i n  Figure 2? 

4. At what elevation intervals a r e  c o ~ t o u r  lines shown on sectional cha r t s?  

5. What is the highest value in feet printed on a contour line (Fig. 2 )?  

6. What i s  the significance of the contour lines being close together? 
Far  apa r t ?  FIG. 1 

7. What i s  t h e  highest  c r i t i c a l  t e r r a i n  e levat ion (Fig.  2)? 

AKSWERS AND EXPLANATIOXS TO CJUESTIOXS 1 THROUGH 7. 

1. The tower shaped symbol )( indicates the top of the obstruction is 
1,000 feet o r  higher Above Grouncl Level. A double symbol 1( 
indicates a group obstruction. The height (top) above sea  level  of 
this obstruction in Fig 1 is 2. 049 leet  a s  shown in bold print and 
without parenthesis. 

2. The inverted "V" shaped symbol A denotes a single obstruction with FIG. 2 
the top l e s s  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 l a rge  numbers 2.' a r e  ca l l ed  Maximum Elevation Figures (MEF). The Maximum Elevation 
Figures shown in quadrangles bounded by t icked l i n e s  of l a t i t u d e  and longitude a r e  repre- 
sented in THOUSANDS and HUNDREDS of' f e e t  above mean sea l e v e l .  The MEF i s  based on infor-  
mation avai lable  concerning t h e  hichest  known fea tu re  in each quadrangle, including t e r r a i n  
and obstructions ( t r e e s ,  towers, a r tennas ,  e t c .  ) . 

Example: 2,900 f e e t  ........................ 29 
*NOTE:  This i s  an important change in  t h e  meaning of the  l a rge  numbers on 

sect ional  cha r t s  issued a f t e r  June 1977. 

4 .  There a r e  two in te rva l s  used; the  basic contour in terval  which i s  500 f e e t ,  and t h e  interme- 
d i a t e  contour in terval  which i s  25C f e e t .  Contour l i n e s  may extend f o r  some dis tance  before 
the  e levat ion i s  indica ted .  Sometimes no e levat ion indicat ion i s  found on the  contour l i n e s ,  
but genera l ly  the  elevation can be determined by comparing nearby contours. 

5. The highest  value printed i s  2,000 f e e t .  This i s  not the  highest t e r r a i n  in t h e  area  o r  on 
the  c h a r t .  The highest  t e r r a i n  i s  determined by applying the  appropriate in terval  to  a  
labeled l i n e .  The colored coding f o r  the  pa r t i cu la r  cha r t  which i s  found on the  f ron t  of the  
char t  must a l so  be used to  determine t e r r a i n  e levat ion.  

6. The c lose r  t h e  contour l i n e s  a r e  together the  s teeper  the  slope of the  t e r r a i n ;  t he  f a r the r  
apar t  they a r e  the more gradual the slope of the  t e r r a i n .  

,- -. 7. The highest  c r i t i c a l  t e r r a i n  e levat ion i s  2,230 f e e t  MSL. The spec i f i c  pofnt i s  indicated 
by a  small black dot  located near t h e  number denoting the  e levat ion.  



When flying the course  shown above, which checkpoints indicated by a r rows  would b e  most  appro- 
pr ia te  for VFR navigation? (Assuming a .visibility greater  than 10 miles.  ) 

I I1 111 
Batesville Eatesville 
Enid Reservoir C ourtland 
Water Valley (Town) Taylor 
Oxford  own) Y ocona River 

Courtland 
Enid Reservoir 
Oxford Airport 
Tula 

Group I represents  the best checkpoints since it includes only the prominent landmarks. i. e . ,  
l a rger  towns and bodies of water. Although the l a rger  towns a r e  not exactly on course,  they a r e  
close enough to be easily identified. Small towns and villages usually a r e  poor checkpoints even 
though they l ie  right on course  because they a r e  difficult to identify. Small towns may be impor-  
tant a s  checkpoints in sparsely  populated a reas .  but c a r e  must be  exercised o r  their use  may be 
misleading. Bodies of water reflect light and usually can be seen even with reduced visibility. 
Rivers  a r e  also excellent checkpoints, especially if they have prominent loops o r  bends. o r  a r e  
used in combination with other checkpoints;. In fact. using a combination of checkpoints is always 
an effective and desirable practice in pilotage. Also, it 
should be noted that the highway to the left (north) of -- 

course  provides an  excellent reference for VFR 
navigation. 

VFR No 23 -4- 
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Ilepartment of Transportation 

FEDER~L AVIATION ADMIXISTRATIOX 
VFR PILOT EXAM-O-GRAM" NO. 26 

COMMCN 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. Applicants' comments 
and analyses of the answer sheets indicate that particular incorrect answers a r e  frequently 
being chosen because of a misconc.eption regarding certain items of required aeronautical 
knowledge. This Exam-O-Gram, a s  well a s  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 al l  practical purposes, use the SAME indication 

- as you use at  fields of lower eleval.ions. 

WILL THE SAME INDICATED APPROACH SPEED BE SAFE AT HIGH ELEVATIONS? 
YES, in relatively smooth air ,  Wt? all know that a s  altitude increases, the a i r  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  a i r  density. In other words, we get a higher True 
Airspeed with the same Indicated Airspeed. Although the True Airspeed (TAS) a t  which 
an airplane stalls in thinner a i r  is higher, the margin of safety is unaffected since the 
airplane i s  actually flying at a higher True Airspeed. Nevertheless, for the purpose of 
maintaining positive control in uns.;able air ,  the use of a higher than normal indicated 
speed i s  recommended for  approaches during the turbulent o r  gusty conditions prevalent 
in mountainous areas,  just a s  is used at fields of lower elevations in these conditions. 

WHAT EFFECT DOES THINNER AIR HAVE ON APPROACH AND LANDING? 
Even though using the s2me -- indicated airspeed that i s  appropriate for sea  level operations, 
'he True Airspeed i s  Caster, result.ing in a faster groundspeed (with a given wind condition). 
This increase in groundspeed natur)ally makes the landing distance longer and should be 
carefully considered when landing ;it high elevation fields, particularly if the field is short. 

WHAT INDICATED AIRSPEED SHCWLD BE USED ON TAKEOFF AT HIGH ELEVATIONS? 
Just a s  in landing, the groundspeed. a s  well a s  the takeoff distance, will be greater a,t 
high elevation fields. However, dc~n't let this mislead you into P-U-L-L-I-N-G the airplane 
off the ground. B you do, the airplane will mush and settle back to the ground in a stalled 
condition, Use the SAME indicatec airspeed a s  you use for takeoff at  fields with lower 
elevations. 

-- 
issued sclely a s  a n  information se rv ice  to individuals 

GISTRIBCTION: ZC307 Rev. 8/77 



WHAT WOULD YOU THINK IF YOU OVERHEARD THIS AIRPLANE "DISCREPANCY" 
REPORT? "Hey, Chief, - fix this gocfed-up airspeed indicator! I was practicing power- 
off s ta l ls  with the gear and flaps down, but the airplane didn't s ta l l  until the pointer was 
10 mph l e s s  than the white a r c  painted on the dial. " 

IS THE AIRSPEED INDICATOR FAULTY OR IS THE WHITE ARC MISPLACED? Not necessar i ly  e i t he r  one! 
Remember, t he  colored a rcs  on t he  airspeed d ia l  mark t he  Calibrated Airspeed (CAS) and not 
merely the  observed Indicated Airspeed (IAS) 1 imitat ions.  

WHAT IS CALIBRATED AIRSPEED (CAS), i s  Indicated Airspeed corrected f o r  i n s t a l l a t i o n  and 
instrument e r ro r .  A wide d i f fe rence  between these  speeds may e x i s t ,  pa r t i cu l a r l y  a t  low 
airspeeds o r  under landing conditions. I n s t a l l a t i o n  e r ro r  i s  caused when s t a t i c  atmosphere 
in  ce r t a in  f l i g h t  a t t i t u d e s  en te rs  the  s t a t i c  system with a d i f f e r en t  pressure than i t  does 
in  normal c ru i s e  condit ions,  creat ing E, variance i n  p i t o t - s t a t i c  d i f f e r e n t i a l .  Check t he  
airspeed correct ion data  f o r  each a i rp lane .  You may f ind  (as  i n  t he  typical  t ab l e  below) 
t h a t  an IAS of 60 MPH i s  ac tua l ly  a CAS of 69 MPH.  

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

FLAPS 0" 

IAS - MPH 
CAS - MPH 

'FLAPS 20'  

IAS - MPH 
CAS - MPH 

'FLAPS 40'  

IAS - MPH 
CAS - MPH 

WHAT IS THE RELATIONSHIP BETWEEN AIRSPEED INDICATOR COLORED ARCS AND STALLING SPEEDS? In t he  
above i l l u s t r a t i o n s ,  t he  white a rc  shows a s t a l l i n g  speed of 57 MPH (CAS) , but because of 
i n s t a l l a t i o n  e r ro r  ( re f lec ted  i n  t he  t a b l e ) ,  t h i s  a i rp lane  may not s t a l l  with power-off and 
gear and f l aps  down unt i l  t he  pointer  i s  on 40 MPH (IAS). Similar ly a var ia t ion  i s  noted f o r  
t he  green a r c  and s t a l l i n g  speed with gear and f l aps  UP. Since an a i rp?ane  i n  f l i g h t  i s  
operated most of t he  time within the  upDer speed range, i n s t a l l a t i o n  e r ro r  ;s normally 
adjusted so as  t o  be a t  a minimum i n  t h 2 t  range. This r e s u l t s  in  t he  g r ea t e s t  e r ro r  a t  t he  
lower speed range, but provides a corresponding increase i n  t he  margin of sa fe ty  a t  t he  
c r i t i c a l  lower airspeeds.  

CAN NORMAL IK-FLIGHT ASS1STANC:E BE RECEIVED FROM ALL VOR STATIONS? 
NO, many VBF? stations can be used only for navigation purposes. These stat ions 
without voice capability have the navizzion transmitting frequency underlined on the 
newer aerona-utical charts .  Stations of this type cannot be use6 for weather information, 
position reporting, flight plans. o r  emergency assistance.  

VFH - To. 26 
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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 l e s s  than 10 knots, it i.; omitted. 

IS THE VISISILITY ALWAYS SHOWN IN TERMINAL FORECASTS? NO, -- i f  the visibility 
is forecast to be more than 6 m i l s ,  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 a r e  usually found in Pilot 
Reports (PIREPS), and often in Area Forecasts. 

A R E  TURBULENT CONDITIONb PREDICTED IN TERMINAL FORECASTS? N O ,  -- however, a predict ion of 
gusty surface conditions may be included i n  the  wind group of Terminal Forecasts.  

IN TELETYPE FORECASTS AND REPORTS, IS THE WIND INFORMATION RELATIVE 
TO TRUE NORTH OR ,MAGNETIC NORTH? All printed weather information, such a s  
Area Forecasts,  Terminal Forecasts,  Aviation Weather Sequence Reports, Winds Aloft 
Forecasts,  etc. , presents the wind direction a s  measured from TRUE NORTH. To use 
this wind direction for the computations of problems in which magnetic values a r e  re -  
quired, magnetic variation shoulc be applied. That is, add or subtract variation a s  

- appropriate to the a r ea  involved, when magnetic headings a r e  desired. 

IN RADIO BROADCASTS, IS THE WIND DIRECTION RELATIVE TO TRUE NORTH OR 
MAGNETIC NORTH? Surface wird direction given in traffic instructions by the towe,r, or  in -- 
airport advisories by an FSS, is always given a s  MAGNETIC direction, so a s  to be 
readily related to the runway number which is also a magnetic direction. In scheduled 
weather broadcasts the wind is giien in True direction for a l l  reported stations except 
that of the station making the broadcast, in which case the wind i s  reported in Magnetic 
direction. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CAN THE DATE AN ANNUAL INSPECTION IS DUE BE DETERMINED FROM AIRWOR- 
THINFSS CERTIFICATES? NO. - -  with regard to the due date of an Annual Inspection, 
the Airworthiness Certificate i s  of no value unless it was issued within the preceding 
1 2  calendar months. This certificate i s  issued only when the aircraft  i s  certificated 
a s  being airworthy at the time of original manufacture (or after being substantially 
altered or  repaired), and in most cases i s  issued only once in the lifetime of the aircraft. 

FROM WHICH DOCUMENTS CAN THE D U E  DATE OF AN ANNUAL INSPECTION BE DETERMINED? By checking t he  
en t r i e s  in  t he  a i r c r a f t  and engine maintenance records ( i n  most cases a i r c r a f t  and engine 
logbooks) cer t i fy ing  t he  l a t e s t  Annual Inspection. I f  t he  records show the  preceding 
inspection was performed on April 5 ,  1973, then the  next inspection i s  due a t  the  end of 
t he  12th month subsequent t o  t h a t  ( la te;  t h a t  i s ,  by t he  end of April 30, 1974. 
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IS THERE A DIFFERENCE BETWEEN AN AIRPORT TRAFFIC AREA AND A COFT7ROL 
ZONE? YES, definitely; although in some cases  they may coincide laterally, in which case 
ru les  applicable to each a r e  in effect. 

WHAT IS AN AIRPORT TRAFFIC ARE4? An Airport Traffic Area i s  the airspace surrounding 
an a i rpor t  a t  which there  i s  an operating control tower. It extends f rom the surface upward to 
3, 000 feet, and although not marked on the chart  (except by the presence of control tower C T  
frequencies), i t  includes the a r e a  within a 5-mile radius f rom that a i rpor t  (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 o r  landing at  airports  without a control tower that happen to be 
vi thin the Airport Traff ic  Area of another airport.  This rule is also not applicable when the 
tower i s  sot in operation nor a t  a i rpor ts  without control towers outside of an Airport Traffic 
Area. (See Fig. 2. ) The a i rpor t  traffic patterr. of an a i rpor t  is not to be  confused with an 
Airport Traffic h a .  

/?--? 
Airporr Traffic Area  No S F ' *  \OLE 

Airport  Traf f ic  &ax , * 
tub *s y8 I.\ 

(Tower ~ r e q u e n c y )  

h . 
Fig. 1 Fig. 2 

WEEAT 3S A COXTROL ZONE? A Control Zone is an airspace surrounding one o r  more  -. 
a i rpor ts ,  within which, ru les  additional to those governing flight in control a r e a s  an6 "airport 
traffic a r e a s , "  apply for the protection of air  traffic. Normally, an a i rc raf t  shall not be 
operated nnder Visual Flight Rules within a Control Zone beneath a ceiling of l e s s  than 
1,000 feet o r  with a visibility of l e s s  than 3 miles. To do so requires a special VFR clear-  
ance frorn Ai r  Trafiic Control. If 3112 a i rpor t  l i e s  w5thin a Control Zone a s  well a s  an  Airport  
Traffic Area  (see  Fig. 3), this c l e ~ r a n c e  i s  obtained through the control tower. However, 
all Conh-rc: Zones do not have a control tower o r  l ie  wit'nin an Airport  Traffic Area  (see  Fig. - 
4). %. this case  arriving and derjarting t ra f f ic  is controlled by ATC either by direct  communi- 
cation between t!e control center ancl the pilot, or  through an appropriate radio facility. 
Frequentl.y, clearances a r e  conveyec. to an a i rc raf t  by a nearby Flight Service Station (FSS). 
All Control Zones a r e  marked on char ts  by a circular broken line, ncrmally a 5-mile radius 
vnth extensions a s  necessary for IFR approaches, extending from the surface upward to 
the Continental Control Area, and may encompass more  than one airport.  These- special 
ru les  a r e  also applicable to the othe:: a i rpor ts  within the Control Zone boundaries. 

Fig. 3 Fig. 4 
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FEI)EKAI, AVIATIOX AD%~INISTRATION 
VFR :PILOT EXAM-O-GRAM" NO. 27 

THE EFFEICT O F  W N D  ON AN AIRPLANE 

While acquiring aeronautical knowledge, we sometimes neglect, o r  d o  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 s e e m s  to be o a t h e  leas t  understood is THE RELATION- 
SHIP BETWEEN THE AIRPLANE: AND THE AIR SURROUNDING IT. 

DOES WIND AFFECT THE AIRP:LANE7S AIRSPEED? With the possible exception of wind 
shear,  severe  gusts, sudden lull:;, etc. , NO. Remember, the airspeed is the speed a t  
which the airplane is traveling through the air. Even though the air m a s s  might also be 
moving (wind), the relationshipTf the airplane's movement to the mass  of air remains 
unchanged. This may be explained by assuming a person is walking forward a t  5 mph 
inside a railroad t ra in  which is traveling 60 mph. Regardless of the train 's  speed, the 
person is walking 5 mph in r e l a t i m  to the train. If the person turns  around and walks 
toward the r e a r  of the train, o r  if the t ra in  slows to a stop, he is s t i l l  walking 5 mph in 
relation to the train. Similarly, the direction and speed of the movement of the a i r  m a s s  
'(wind) through which the airplane flies, has no effect on i t s  speed through the air (air-  
speed). It follows then that stalling speed is also unaffected by a steady normal wind 
(Exarn-O-Gram #17). 

Figure 1 

- - 

Figure 2 

-- 
*Exam-O-Grams a r e  non-directive in nature and are  

issued so le ly  a s  an infcwmation service  to inlividuals 
interested in Airman Wr~tten Examinat~ms.  

Figure 3 
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DOES WIND AFFECT THE AIRPLANE'S GROUNDSPEED? Definitely yes  I Again consider 
the case  of a person walking inside a railroad train. Since the t ra in  i s  moving 60 rnph in 
relation to the ground the person is walking forward 5  rnph in relation to  the train, he 
i s  zictually traveling 6 5  mph in relation to the ground (groundspeed). Conversely, if he 
walks toward the r e a r  of the train a t  a r a t e  of 5  rnph and the t ra in  is moving 60 mph, he 
is actually traveling a t  a ra te  of 5 5  rnph in relation to  the ground. Similarly, an airplane 
flying a.t an airspeed of 120 rnph with a tailwind of 20 rnph is traveling at a groundspeed of 
140 rnph (Figure 2). After turning around s o  the wind is now a headwind of 20 mph, the 
airplane would be traveling 100 rnph in relation to the ground, o r  with a 40 rnph reduction 
in groundspeed (Figure 3). Since groun'dspeed is not a factor in stalling speed, the airplane 
i s  no closer to a stal l  flying into the wind than flying with the wind. 

IS THE GROUNDSPEED CEIANGED BY AN AMOUNT EQUAL TO THE WINDSPEED? Not 
always ! The groundspeed is increased 1 2 r  decreased by the full amount of the windspeed 
only when a direct  headwind o r  direct  tailwind exists. As theangle  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. 

1 Crosswind Component 1 
CAN A ROUND-TRIP FLIGHT WITH WIND COKDITIONS 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 a s  making the round-trip under no wind conditions, but 
it will not. The airplane flies longer in the headwind condition than i t  does in the tailwind 
condition and therefore the total t ime increases. 

20 rnph Wind -- No Wind 

True Airspeed (TAS) 100 rnph 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. 

T o t d  Time 4 hr. 10 min. 4 hrs.  
Fiverage GS 96 mph 100 mph 



DOES AN AIRPLANE IN FLIGHT TRAVEL IN THE DIRECTION IT IS YEADED? Xct  
always! The airplane moves forward because of engine thrust pulling in the direction it - is headed. However, if the m a s s  of a i r  surrounding the airplane i s  also moving (wind) 
the airplane, in addition to i t s  forward movement, i s  carr ied  in the same direction and a t  
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  i s  moving the airplane 
forward toward the eas t  and the wind i s  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." 

WIND 

_--- --a 
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l o  
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Figure 5 Figure 6 

HOW CAN WE COMPENSATE FOR DRIFT IN ORDER TO MAKE GOOD A DESIRED COURSE 
OVER THE GROUND? We must :lead the airplane into the wind a t  an angle a t  which the 
direction of the thrust  component will compensate for the wind component. This correction - angle o r  "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 t r i a l  and e r r o r ,  o r  by wind triangle computations based on true 
airspeed, t rue  course, and wind direction and speed. 

DOES WIND AFFECT AN AIRPLANE ON THE GROUln'JD THE SAME AS IN THE AIR? h 
certain respects,  no! In addition to being moved forward through the a i r  by i t s  own power, 
an airplane in flight is carr ied in the same direction and a t  the same speed a s  the movement 
of the a i r  m a s s  surrounding it. Since i t  i s  f ree  to move with the a i r  mass,  the airplane in 
flight does not "feel" this movemmt of the mass  of a i r  (except when wind-shear, o r  sudden 
lulls o r  gusts a r e  encountered). Therefore, after the proper correction for drif t  is 
established, control p ressure  need not be maintained for directional control. However, 
during ground operation, the friction of the airplane's  wheels in contact with the ground 
r e s i s t s  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" o r  turn  into any crosswind. In this case  
corrective control p ressures  mu:jt be applied and maintained for directional control on the 
ground. This weathervaning occurs  even in tricycle (nose wheel) gear airplanes, unless 
the wheels a r e  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 A N D  LANDING? While the  a i rp lane  i s  f r e e  of the  ground, 
t h e  wind has the  same e f f e c t  a s  explained in  preceding paragraphs f o r  an a i rp lane  in  f l i g h t .  -- 
However, on takeoff and landings,  an a i r ~ l a n e  should never be allowed to  contact  t h e  ground 
while d r i f t i n g  or  while headed in  a d i r ec t ion  other  than t h a t  in which i t  i s  moving over the  
ground., Unless proper ac t ion i s  taken to prevent t h i s  from occurring,  severe s ide  s t r e s s e s  wi l l  
be imposed on the  landing gear ,  and a sudden swerve o r  ground loop may occur. When t h i s  develops, 
we have an almost uncontrollable s i t u a t i o n  and consequently, a ser ious  accident po ten t i a l .  

CAN TAKEOFFS A N D  LANDINGS BE SAFELY MADE IN A L L  CROSSWIND CONDITIONS? Not always! Takeoffs and 
landings in c e r t a i n  crosswind condit ions a r e  inadvisable o r  even dangerous. I f  t he  crosswind i s  
g rea t  enough to  warrant an extreme d r i f t  co r rec t ion ,  a hazardous landing condit ion may r e s u l t .  
Therefore, always consider the  takeoff or  1 anding capabil i t i e s  with respect  t o  the  reported 
surface  wind condit ions and the  ava i l ab le  landing d i r ec t ions .  The absence of proper crosswind 
techniques, or  t h e  disregard f o r  adequate consideration of the  a i r p ~ c h a r a c t e r i s t i c s  and 
c a p a b i l i t i e s  with respect  t o  crosswind condi t ions ,  a r e  r e f l ec ted  by the  continual r i s e  in  
accidents involving ground con t ro l .  

WHAT IS THE MAXIMUM SAFE CROSSWIND CONDITION? Before an a i rp lane  i s  type c e r t i f i c a t e d  by the  
FAA, i t  must be f l i g h t  t e s t ed  t o  meet c e r t a i n  requirements. Among these i s  t h e  demonstration 
of being s a t i s f a c t o r i l y  con t ro l l ab le  with no exceptional degree of s k i l l  or  a l e r t n e s s  on the  
pa r t  of t h e  p i l o t  i n  90" crosswinds up t o  a ve loc i ty  equal t o  0.2 V S o .  This means a windspeed 
of two-tenths of the  a i r p l a n e ' s  s t a l l i n g  speed with power o f f  and gear and f l a p s  down. ( I f  t h e  
s t a l l i n g  speed i s  60 MPH, then the  a i rp lane  must be capable of being landed i n  a 12 MPH 90" 
crosswind.) To inform t h e  p i l o t  of t h e  a i r p l a n e ' s  c a p a b i l i t y ,  Regulations require  t h a t  t h e  
demonstrated crosswind ve loc i ty  be made avai l  able .  Certain Airplane Owner's Manuals provide a 
c h a r t  f o r  determining t h e  maximum safe  wind v e l o c i t i e s  f o r  various degrees of crosswind f o r  
t h a t  pa r t i cu la r  a i rp lane .  

FAA Aeronautical Center 
Flight Standards Technical Div~sion 
Operations Branch 
P. 0. Box 25082 
Oklahoma Clty, Oklahoma 73125 

Exam-0-Grams available free of charge- 
single copy only per request. Permission 
i s  hereby granted to reproduce this 
material. 
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Department of Tran5portntion 

FEDEI-AL AVIAT~OS AD?~~ISISTRATION 
VFR PI'LOT EXAM-0-GRAM" NO. 28 

FACTORS AFFECTING STALL SPEED 

A recent report  indicates that approximately 80% of al l  accidents a r e  
pilot caused. The major cause of fatal - accidents is listed a s  "failed to 
maintain a i rspe  ?d (or flying speed) resulting in a stall.  " Although many 
of these s ta l l s  may have occurred under the s t r e s s  and duress  of other 
problems such 2.s disorientation during limited visibility o r  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 o r  contribute to a stall. This Exam- 
: 0-Gram d i s c u s ~ ~ e s  some of the more  important, ever-present factors of 

k . which the pilot must have an understanding s o  that he will instinctively 
:' avoid o r  compertsate for situations, conditions, and attitudes which may 

lead to a stall--even under the s t r e s s  and duress  of additional problems 
'., he may encounter in flight. 

I WHAT CAUSES AN AIRPLANE TO STALL? All s ta l l s  a r e  caused by :,- + .- 
,= exceeding the cri t ical  angle of attack. Knowing this particular fact does 

- not necessarily help the pilot. What i s  more important to  the pilot is to 
, know what facto-s a r e  likely to contribute to or  cause this angle of attack 

I '. . . . -. - 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 

i stalled at any airspeed. All that i s  necessary is to exceed the critical 
.- angle of attack. This can be done a t  any airspeed if the pilot applies 

-...' abrupt o r  excessive back pressure  on the elevator control. A stal l  that 
occurs at  a relatively high speed is referred to a s  an  accelerated o r  

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 - al l  that i s  necessary is to exceed the cri t ical  angle of 
attack. This can occur in any attitude by application of abrupt o r  excessive back pressure  
on the elevator control. 

DOES WEIGHT AFFECT THE STALLING SPEED? Yes! As the weight of the airplane is 
increased, the s ta l l  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 cri t ical  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 s ta l l  speed. - 

non-di rec t ive  in n a t u r e  and a r e  
ir  sued sole ly  a s  m information s e r v i c e  t o  indl r iduals  

Written Examinations. 
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00 FLAPS AFFECT STALLING SPEED? Yes ! The use of flaps reduces stalling speed. The 
Ball 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 a r c  - - 
(power-off stalling speed with gear - - STALL SPEED, POWER OFF --= 
and flaps in the landing configura- 
tion) i s  less  than the lower airspeed E w  - -- limit of the green a r c  (power-off .. - 3 0 0  ~- 
stalling speed in the clean configura- CONFIGURATION c0 
t ion). 
This fact is important to the pilot in 
that when making no-flap landings, 
a higher indicated airspeed should 
be maintained than when landing 
with flaps. The manufacturers' 
recommendations should be adhered 
to a s  to approach speeds with various 
configurations. 

GEAR & FLAPS UP I 
85 I 61 I 14 ] 92 

G E A I D O W N , P L A P S 2 0 * ~  I 
61 1 63 1 70 ) 86 

FIG. 2. (Xote: T U S  identical with CAS) 

DOES AN ACCUMULATION O F  FROST, SNOW, OR ICE ON THE WINGS AFFECT STALLING 
SPEED? Yes! Even a light accumulation of frost, snow, o r  ice on the wings can cause a 
signilicant increase in stalling speed. It: can increase it so  much that the airplane is unable 
to take off. The accumulation disrupts the 
smooth flow of a i r  over the wing thus 
decreasing the lift it produces. To make 
up for the lost lift, a higher angle of 
attack must be used o r  a higher speed 
must be attained on the takeoff roll. The 
r-mway may not be long enough to attain 
the necessary speed and even though th,e 
airplane may become airborne, it could 
be s o  close to the s tal l  speed that it 
would not be possible to maintain flight FIG. 3 
once the airplane climbs above the 
comparatively shallow zone where ground effect prevails. DO NOT TAKE OFF UNTIL ALL 
FROST, SNOW, QR ICE HAS MELTED OR BEEN REMOVED FROM THE AIRPLANE. 

DOES AM INCREASE IN ALTITUDE AFF'ECT THE INDICATED AIRSPEED AT WHICH AN 
AIRPLANE STALLS? An increase in altitude has no effect on the indicated airspeed a t  which 
an airplane stalls at  altitudes normally csed by general aviation aircraft. That is, for a l l  
practical purposes, the indicated stalling speed remains the same regardless of altitude in 
this range. This fact is important to them pilot in that the same indicated airspeed should be 
maintained during the landing approach regardless of the elevation o r  the density altitude at the 
airport of landing. (Follow the manufacturer's recommendations in this regard. ) If higher 
than normal approach airspeed is used, s longer landing distance will be required. 

DOES AN INCREASE IN ALTITUDE AFF'ECT THE TRUE AIRSPEED AT WHICH AN AIRPLANE 
STALLS? Since t rue  airspeed normally increases as altitude increases (for a given indicated 
airspeed), then t rue 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. 

VFR - Yo. 78 



O F  WHAT SIGNIFICANCE IS THIS 'r0 THE PILOT? It is significant in that when !ar,dinr a t  - higher elevations o r  under higher d2nsity altitudes, he is operating a t  h g h e r  true airspeeds 
(and therefore higher groundspeeds) throughout the approach, touchdown, and lan6ing roll. 
This results  in a greater distance tl:, 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. 26. ) 

DOES TURBULENCE AFFECT STALLING SPEED? Yes ! Turbulence can cause a large 
increase in stalling speed. Encoun1,ering an  upward vertical gust causes an abrupt change in 
relative wind. This resul ts  in an  equally abrupt increase in angle of attack which could result 
in a stall. This fact is important tct the pilot in that when making an approach under turbulent 
conditions, a higher than normal approach speed should be maintained. Also, in moderate o r  
greater turbulence, an airplane should not be flown above maneuvering speed. 

At the same time, i t  should not be flown too fa r  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 fljring. 

STALL SPEED CHART 

DOES ANGLE O F  BANK AFFECT STALLING SPEED? Yes! As the 
angle of bank increases in a constant altitude turn, the stalling speed 
increases. This is easily seen fi-orn the STALL SPEED CHARTS 
(Figs. 2 and 4) which show the increase in stal l  speed a s  the angle 
of bank increases--Fig. 4 in t e r m s  of percent, Fig. 2 the actual 
values for one airplane. At a 60" bank stalling speed is 40% greater 1 
than in straight -and-level flight (2 5 -27 mph for the specific example.) 
At angles of bank above 60°, stal l  speed increases very rapidly, and > o  

at approximately 75" i t  is doubled ~ i t h  respect to straight-and-level 
0 0 ,D 30 10 $0 D 70 #a TO 

stall speed (Fig. 4). a.wK ."at, . N a E o . E s 5  

- DOES LOAD FACTOR AFFECT STALLING SPEED? Yes! AS the L O I D  TACTOR CHARY 

load factor increases, stalling speed increases. When the load factor ' ---v , 1 1 1  
is high, stalling speed is high. A comparison of the two charts (Figs. ' ' ' i ' , I !  
4 and 5) should easily show this relationship. Load factor is the rat io ' I  ' ' ' 

of the load supported by the wings to the actual weight of the airplane 
and i t s  contents. At a load factor of 2, the wings support twice the 
weight of the airplane; at a load fac'.or of 4, they support four t imes i, 
the weight of the airplane. Normal category airplanes with a maxi- 

. mum gross  weight of l e , ~ s  than 4,000 pounds a r e  required 
to have a minimum limit load factor of 3.8. (The limit ,o o ,o *a So 6o So - 

I.*. I*oLI- I"01~.111 

load factor is that load Factor an  airplane can sustain 
without taking a permanent se t  in the structure. ) Note 
from the load factor chart (Fig. 5) that this minimum limit load factor is attained in 
a constant altitude turn a t  a bank of approximately 75". Also note from the stal l  

speed chart  (Fig. 4) that at this angle of bank, the stall ./- f l  ----. speed is twice as great  as in straight-and-level flight. 

-#. 
ufiv*> There a r e  two reasons then why excessively steep banks 

--= . , , should be avoided--an airplane will s tal l  at a much higher 
'. airspeed and the limit load factor can be exceeded. The '. ---- - danger can be compounded when the nose gets down in a 

'* steep turn  if the pilot attempts to ra i se  it to the level 
flight attitude without shallowing the bank since the load 
factor may be increased even more. This i s  the situa- 
tion as i t  generally exists when, due to  disorientation, 
the pilot enters a diving spiral  (often referred to a s  the 
"graveyard spiral") and attempts to recover with 
elevator pressure  alone. 

- 3 -  
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WHAT FACTORS CAUSE AN INCREASE !N LOAD FACTOR? Any maneuvering of the airplane 
that produces an increase in centrifugal force will cause an increase in load factor. Turning 
the airplane o r  pulling out of a dive a r e  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 a s  recovering from a divirg spiral, you a re ,  in effect, 
placing yourself in double jeopardy. This is why you must avoid highspeed diving spi ra ls  o r  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 o r  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 o r  the feeling that he is being forced down into the seat-- 
the greater  the load f ic tor  the greater  this  feeling of increased weight 
o r  of being forced down in the seat  (Figs. 6 and 7). It is the s a m e  
feeling one has when riding the ro l ler  coaster  a t  the bottom of a dip o r  
going around a banked curve. This feeling of increased body weight is 
important to the pilot because i t  should, i f  i t  becomes excessive, have 
the immediate effect of a r ed  flag being waved in his face to warn him 
that the airplane will now s ta l l  at  a higher. airspeed o r  that the limit 
load factor can be exceeded, resulting in structural  failure. FIG. 6 

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 vert ical  gusts, o r  by the pilot through abrupt o r  excessive 
application of back pressure  on the e l e v a t ~ r  control. This is why airspeed should be reduced 
to maneuvering speed o r  below if moderate o r  greater  turbulence is encountered. At maneuver- 
ing speed or  below, the airplane is s t ressed  to handle any vert ical  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 'irplane will stall, thus 
relieving the load factor. At airspeeds above maneuvering speed, abrupt full deflection of the 
elevator control o r  strong vert ical  gusts can cause the limit load factor to be exceeded. As 
airspeed continues to increase above rnansuvering speed, the limit load factor can be exceeded 
with l e s s  and l e s s  turbulence o r  abrupt use  o r  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 s ta l l s  a t  a slow airspeed, the load factor will be 
very little more  than one. When stalled a t  an  airspeed twice a s  
great  a s  the normal s ta l l  speed, the limit load factor for normal 
category airplanes probably will be exceeded. This fact can be 
determined from the s ta l l  speed (Fig. 4) and load factor (Fig. 5) 
charts. See also discussion of "Does Load Factor Affect 
Stalling Speed" (page 3). 

FAA Aeronautical Center 
Flight Standards Technical Division, 
Operations Branch, 
P. 0. Box 25082 
Oklahoma Clty, Odahoma 73125 

Permission i s  hereby granted to reproduce thls material. 
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DEPARTMENT OF TRANSPORTATION 
Federal Aviation Administration 

VFR IPILOT EXAM-O-GRAM" NO. 29 

POTENTLAL MID-AIR COLLISIONS (Series 2) 

Due to an increasing number of "near mid-air1' collision incidents being reported and the 
seriousness of mid-air collisions, rrost general aviation written tests  contain one or more 
tes t  items that deal with FAA "right-of-way" rules. (NOTE: See VFR Exam-O-Gram No. 22 
which a1 so deals with Potential Mid-Air Collisions .) 

This Exam-O-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 co t r s e  to the right. & 

CAN YOU ANSWER THE FOLLOWIIVG SAMPLE TEST ITEM? 

Assume that during a flight in a 4-place single-engine airplane you observe a light twin-engine 
airplane a t  your altitude. The light twin is approaching from your right on an apparent collision 
course. Although each pilot must d'3 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 a r e  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. 

A The regulation concerning "converging" aircraft states in part: 
"When aircraf t  of the same category a r e  converging at approxi- 
mate11 the same altitude (except head-on, o r  nearly so), the 
aircraft to the other 's right has the right-of-way. " Therefore, 

\ I  
resporse number 2 is correct since the other aircraft is on your 

\ 
' 

right and both aircraft a r e  of the same category - both a r e  a i r -  '.. @ *  ------ + planes. See Figures 1 and 2. 
Figure 1. + 4 4 4 +  

On the back page of this Exam-O-Gram, you will find an excerpt 
from a U. S. Naval Aviation Safety Bulletin. It is an excellent 
portrayal of the rapid rate  of closura 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. e'p 

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

* Exam-O-Grams are non-directive in nature and are 
issued solely a s  an information service trl individuals 
interested in Airman Written FXaminatiorls. 1 
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Flight Standards Technical Dlvlslon 
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CRITICAL SECONDS 
Move back 12 feet from this i l lustration. F'rom 
that position the silhouettes r ep re sen t  a T-33 
a i r c ra f t  a s  it would appear  to you from the d i s -  
tances indicated in the table on the left. The  
t ime required to cover these d is tances  i s  given 
in seconds for  combined speeds  of 360 and 600 mph. 

The blocks on the lower left m a r k  the danger a r ea .  
for  the speeds quoted, when a i r c r a f t  a r e  on a 
collision course.  This danger a r e a  i s  based on 
the recognition and reaction t i m e s  shown in the 
table on the lower right. 
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V F R  P I L O T  E X A M - 0 - G R A h I C  N O .  33 

USE: OF PERFORMANCE CHARTS 

A report of an accident was stated in th? following words: "Takeoff was attempted on a 1,600-foot 
s t r ip;  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 a r e  charts  that describe or  predict the performance of 
an aircraft under a given se t  of conditions or ground rules, They may be in tabular or  graph form. 
(Because of their importance to safety, all  applicants a r e  being tested, and will- 
on use of performance charts  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 c r  Handbook prepared by the manufacturer. In many cases, 
the FAA-approved Flight Manual must be carried in the aircraf t  at all t imes, 

ARE THE CONDITIONS OR GROUND RIILES UNDER WHICH YOU USE A PARTICULAR TYPE PER- 
FORMANCE CHART ALWAYS THE SAME? No: The particular set  of conditions or  ground rules, a s  
well a s  format, will vary with the manuTacturere Although ground rules for their use may be dif- 
ferent, the information obtainable is essentially the same--takeoff and landing distance (ground run 
or  rol l  and to clear a 50-foot obstacle), fuel consumption, ra te  of climb, t rue airspeed, etc, 

HOW ACCURATE SHOULD YOU CONSITbER THE PREDICTIONS OF PERFORMANCE CHARTS? You 
mill 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 i s  contained in one a i r -  
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 e-xpect to do a s  orell only if your airplane, too, i s  kept in the peak of condition. 

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

WHEN SHOULD YOU CHECK YOUR PEFlFORMANCE CHARTS? Any time there i s  doubt in your own 
mind, whether it be due to the length and/or condition of the runway, the high density altitude, a 
recognition of your own limitations or  a lack of familiarity with the equipment you a r e  flying--which 
will be alleviated through the use of performance charts. You should begin an operation with com- 
plete confidence in i ts  success- Use everything a t  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 c;m ensure a greater margin of safety. 

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

Chart 1: At an elevation of 4,000 feet, zero 
mph wind, 75" F, 15" of flaps, and maxi- 
mum gross weight (2,300 lbs, for this a i r -  
plane) the predicted ground run is 1,390 feet 
and the predicted distance necessary :o 
clear a 50-foot obstacle i s  2,065 feet. If 
the airplane weighed 200 lbs. l ess  than maxi- - - mum gross weight, these distances would be 

reduced by 30% and become 966 feet and 1,445 

- - - -  ~ 
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Chart 2: At an elevation of 4,000 ft., 7!j0 F, flaps up, and 
gross weight of 2,800 lbs., the takeoff distance i s  1,600 ftu 
If you get 1,275 ft., it i s  because you used the same set  of 
ground rules that you used in Chart 1. Since Chart 2 i s  STANDARD ALTITUDE 

based on standard altitude (standard temperature and 
pressure),  you must f i rs t  convert the elevation (to be com- 6 8  
pletely accurate, the pressure  altitude a t  that elevation) and 
temperature to a density altitude. A temperature of 75" F 
a t  an elevation (pressure altitude) of 4, C'00 ft. resul ts  in a 2 
density altitude of approximately 6,000 ft. (see Density 
Altitude Chart, page 4). Using an altitude of 6,600 ft, in 
Chart 2, you obtain the predicted takeoff distance of 
1,600 ft. (75" F = 24" C) 

WHAT CAN YOU OBTAIN FROM CLIMB PEFlFORMANCE 
CHARTS? Primarily, the rate  of climb under various condi- 
tions. The information from these charts  becomes exceedingly 
important when you have to c ross  high mountain ranges rela- 
tively soon after takeoff, Some charts also give the best climb 
airspeed and fuel consumed during the climb. For example: 400 600 800 1000 1200 1400 1600 

TAKE- 0 FF DISTANCE, FEET 

Chart 3: At 5,000 ft., 41" F, and 2,100 Ibs. 
gross  weight, the rate  of climb i s  1,200 ft./ 
min. ; best climb speed is 82 m p h  and fuel 
used to climb from sea  level to 5,000 ft. i s  2.8 
gal. At a gross  weight of 2,650 Ibs. under the 
same conditions, the ra te  of climb i s  795 ft./ 

GEAR. * U P  UP 
GROSS WEIGHT-2WO MS. - 

- . .. 

-. * *. 8 . 

Chart 4: At 5,000 ft., 86" F, and 2,900 Ibs. gross  
weizht, the rate  of climb is approximately 810 ft. -- 
not 970 ft. Note that you must f i rs t  convert the 
altitude and temperature to a density altitude using 
t:?e Density Altitude Chart, page 4. The density 
altitude at this altitude and temperature i s  approxi- 
mately 7,750 ft. (86" F = 30" C) 

RATE OF CLIMB - FT/MIN 

WHAT CAN YOU OBTAIN FROM CRUISE PERFORMANCE CHARTS? Some of the items you can 
obtain include recommended power settings a t  various altitudes, along with percent of brake 
horsepower a t  these settings, ra te  of fuel consumption (gal/hr), t rue airspeed, hours of endurance 
with full tanks, and range in miles under standard conditions and zero wind. Not all of these values 
a r e  obtainable from all  charts. For example: CRUISE AND RANGE PERFORMANCE 

Chart 5: At 5,000 ft, , 2,300 RPM, and 
21 inches of manifold pressure, you 
should get 64% rated power, approxi- 
mately 151 mph true airspeed, and 
consume approximately 11.9 gal./hr. 
of fuel which will give you an endurance 
of 4. 6 hrs. and a range of 700 miles 
under standard conditions, zero wind, 
and full fuel tanks, 1 

VFR - ;to. 33 
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Chart 6: At 8,000 ft. you can obtain Power Setting Table - 
55% rated power and 10.3 gal./hr. -h 

fuel consumption with 2,200 RPM and 138 HI' 5 5 7 X t v 1 1  16:3 f l l '  - 6,5% R.ttr<I 
.\[~l,ros. Furl 10..1 Gal. 'Hr .  I \ i ~ l ~ r ( > \ .  Fur1 12.3 G'II. H r .  

19 inches of manifold pressure .  RP\ I  \TD \ I  IN. PRESS. 

I00 2100 2200 2300 2100 

CRUISE E'EKFOK\I.\XCE SL 59 21.6 20.:: 20.2 19.6 21.2 21.3 22.6 22.0 
58.8 Gal 58.8 Gal 1 55 2 20.6 20.0 19.3 23.9 2,3.0 22.1 21.8 

TAS Endumnte Range 2 52 21.1 20.i 19.7 19.1 23.7 22.8 22.2 21.5 
ALT. RPM %BHP MPH Hours Miles 

- 
3 48 20.9 20.1 19.5 18.9 23.1 22.5 21.9 21.3 

-- 4 45 20.6 19.9 19.3 18.7 23.1 22.3 21.7 21.0 
2500 75 130 6.0 773 5 11 20.1 1 . 7  19.1 18.5 22.9 22.0 21.1 20.8 

2503 2350 63 118 7.1 832 6 38 20.1 19.5 18.9 18.3 22.6 21.8 21.2 20.6 
2200 53 107 8.4 894 'i 31 19.9 19.2 18.6 18.0 22.3 21.5 21.0 20.4 

-- 27 19.1 18.8 18.2 17.6 - 21.3 20.7 20.1 
2525 75 131 6.0 775 16..1 17.8 - - 

Oli 32: : : 1 8 0  17.1 - 

20.5 19.9 
3503 2400 65 121 6.9 827 

- - 19.6 

2250 55 110 8.0 874 
- -- .- CHART 6 

2550 75 132 6.0 780 

4500 2400 63 120 7.0 841 

2250 53 109 8.3 905 
-- -- 

Chart 7: At 5,500 ft. and 2,450 RPM, you have 65% rated 

2600 77 135 5 8  775 power, should obtain approximately 123 mph t rue  airspeed, 
have an  endurance of 6.8 h rs . ,  and a range of 837 miles.  

"0° ";;: 0 ;: b ;;: 0 ::: 0 ::; I- 

- Use c ru i se  performance char t s  to plan refueling stops. If 

CHART 7 
you lea rn  that your airplane performs differently than p r e -  
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 f rom an  airplane flight manual. Note and continually b e  aware of the wide var ia-  
tion in s ta l l  speed between straight-anti-level 
flight and various angles of bank. Note that STALL SPEEDS IAS 

- the s ta l l  speed in  a 60" bank with flaps up and 
CONFIGURATION ANGLE OF BANK 

power off (102 mph) is almost double tlie s ta l l  o 20-  40' 6 0  

speed in straight-and-level flight with flaps 
down and power on (55 mph). Even with power :pP~?"z: zf 72 mph 74mph 82 mph 102 mph 

69mph 71 mph 79mph 0 . 8  mph 

on in the 60" bank, the s ta l l  speed is reduced Flopr Down (30 ) -power OR: 64 mph 66 mph 73 mph 91 mph 

only 4 mph to 98 mph. Study this char ;  and b e  Flops Down I30 ) -power  01 55mph 57mph 63 mph 78 mph 

aware of i t s  significance, especially during 
traffic pat terns  and landings. You mill find CHART 8 
s imilar  char t s  in any airplane flight m.anual. 

WHAT CAN YOU OBTAIN FROM LANDING PERFORMANCE CHARTS? The s a m e  type of information 
that you get f r o m  Takeoff Performance Charts--distance required to c lea r  a 50-foot obstacle, length 
of the ground run, and in some cases ,  the recommended approach speed on which these figures a r e  
based. Landing Performance Charts  n7ill generally b e  used in the same way a s  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 shou1.d have no difficulty reading Landing Charts. 

HOW CAN YOU OBTAIN VALUES FROFA PERFORMANCE CHARTS FOR CONDITIONS INTERMEDIATE 
TO THOSE GIVEN? By interpolation. For example, in  Chart  1 (page 1 )  find the ground run required 
a t  an elevation of 5,000 ft., 72, 5"F, ze ro  wind, and maximum gross  weight: 

Ground run  a t  4,000 ft. , 75"F, z e r o  mind = 1,386 ft. 1,640 - 1,380 = 260 
G r o u n d r u n a t  5,03Oft., 72.5"F, z e r o w i n d =  ? 1 / 2 x 2 6 0  - 1 3 0  
Ground run  a t  6,000 ft. , 70°F, ze ro  wind = 1,640 ft. 1,380 + 130 = 1,510 

Since 5,000 ft. is halfway between 4,000 and 6,000 and the temperature  is halfway between 75" and 70°, 
the ground run  should b e  halfway between 1,380 and 1,640, which is 1,510. 

Find the distance to c lea r  a 50-foot obstacle a t  4,000 ft,, 65"F, ze ro  wind, and maximum gross  weight: 

Distance a t  4,000 ft., 45"F, z e r o  wind = 1,810 ft. 2,065 - 1,810 = 255 
Distance a t  4,000 ft., 65"F, z e r o  wind = ? ft. 2/3 x 255 = 170 
Distance a t  4,000 ft., 75" F, z e r o  wind = 2,065 ft. 1,810 + 170 = 1,980 

VFR - NO. 33 
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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. 

16 

I F  INTERPOLATION IS DIFFICULT OR YOU ARE IN DOUBT 
AElOUT YOUR COMPUTATION, HOW CAN YOU ENSURE 

14 BE:ING 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 
ex;xmple, you were taking off from an airport a t  an eleva- 

12 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 

k ro takeoff distance directly from Chart 1. The conditions you 
a r e  using a r e  more adverse than the actual conditions. If ! 

I 0 the resul ts  indicate that takeoff is feasible, then you should 
," 
O 8 

ha~re no difficulty taking off under the actual conditions. 
2 
5 (NOTE: Charts 1, 3, 5, 6, and 7 a r e  excerpts from charts.. 

Charts 2, 4, 8, and 9 a r e  complete. Charts 1, 2, and 4 
Z 6 have been reduced. ) 

4 Chart 9: Density Altitude 
Chart. At an elevation of 
5,000 ft, (assuming pres-  
sure  altitude and elevation 

2 
a r e  identical) and a tem- 
perature of 40" C (104" F)  
t h ~  density altitude i s  

S L  
-40  2 0  o 20 40 approximately 8,750 ft. 

OUTSIDE AIR TEMPERATURE- C a 
Chart  9 
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DEPARTMENT OF TRANSPORTATION 
Federal Aviation Administration 

W R  PILOT EXAM-O-GRAM" NO. 34 

HOW TO OBTAIN PROPER WEATHER BRIEFING 

A Nat ional  T ranspor ta t ion  Sa fe ty  Board ' t a t i s t i c a l  Review o f  General A v i a t i o n  Accidents i n d i c a t e s  t h a t  
about one i n  every f o u r  f a t a l  acc idents i n  general a v i a t i o n  i s  t h e  r e s u l t  o f  p i l o t s  c o n t i n u i n g  f l i g h t  
i n  adverse weather. T h i s  r e p o r t  l i s t s  heather  as a causal f a c t o r  i n  1,039 acc idents o f  which 296 were 
c lassed as f a t a l  acc idents and 743 were non- fa ta l .  

Most FAA General A v i a t i o n  W r i t t e n  Tests  c o n t a i n  t e s t  i tems which deal  w i t h  proper " P r e f l i g h t  Ac t ion"  as 
r e q u i r e d  by Federal A v i a t i o n  Regulat ions.  Obta in ing s u f f i c i e n t  i n f o r m a t i o n  concerning enroute and 
d e s t i n a t i o n  weather be fo re  beginning a f l i g h t  i s  one o f  t h e  most impor tant  p a r t s  o f  p r e f l i g h t  ac t ion .  
The i l l u s t r a t i o n  and telephone conversat ion below i s  an example o f  an i n d i v i d u a l  who " t h i n k s "  he has 
checked t h e  weather. 

*ZING- 
'c, 0 v 

GOODLAND 

0 
DENVER 

.- GARDEN C I T Y  

O K L A H O M A  C I T Y  

PILOT: "This i s  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 s i r ,  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 stil l  
good and they report scattered cirriform clouds. . . their wind is 150 degrees at 20 knots. 
At 1000 Mountain time, Denver i s  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 a l l  right, thank you. I'm in a hurry. I'll check the weather along the way. " 

The above illustration portrays a pilot who i s  in a hurry to  fly his family on an extended cross-country 
flight of approximately 463 miles. The weather looks good a t  his departure point and the hourly s e -  
quence reports indicate that present wezther conditions a r e  favorable along the route. However, this 
pilot i s  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 i s  characterized by poor judgment. If Mr. Jones 
had stayed on the phone for perhaps an01 her minute, the briefer would have given him information 
(Terminal and Area Forecasts, AIRMErS, etc. ) which should have changed his mind about attempting 
the flight. He would have learned that tlie proposed flight would take him into rapidly deteriorating 
ceilings and visibilities a s  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. ***** 

Rev. 8/77 

- Exam-O-Grams are  non-directive in nature and are 
issued solely a s  an :nformation service  to individuals 
interested I? Airman \arritten Examinations. 



ENROUTE WEATHER BRIEFING. . . -. 
I ' L L  TAKE A LOOK- . - - I  THINK 
1' CAM MAKE /I: 

Ah,2 DENVER GOODLAND 

PILOT: ". . . Goodland Radio, I am 5 mi les  eas t  of Goodland a t  6,500. Will you give m e  the latest  
Denver weather .  . . ? '1  

GOODLAND RADIO: ". . . At 1200 Mountain t ime Denver was measured 1500 overcast,  visibility 10, 
very light drizzle, temperature 38, dewpoint 34, wind 040 degrees a t  15, al t imeter  29. 98, 
low clouds northeast approaching stat ion.  . . Denver AIRMET ALPHA 2, moderate icing in 
precipitation in northern third of Colorado eas t  of the Rockies, conditions continuing beyond 
1500 Mountain and moving southward. . . Pilot Report a t  50 northeast of Denver, moderate 
r i m e  icing 6,000 to 9,000 feet MSL, type a i rc raf t  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 ' l l  take a look and I'll tu rn  around if i t  gets  too bad. I t ' s  1500 and 10  a t  Den- 
ver - - I  think I can make it, " 

000 

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

So often pilots a r e  given SIGMETS, AIRMETS, o r  Pilot Reports,  but they do not real ize the significance 
of the information--nor have they gained a lasting respec t  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 i s  not unusua:. for  a pilot to be motivated to continue flight into de ter ior -  
ating weather in order  to: Keep a speaking engagement. attend a party with friends, get home to the 
family, o r  a multiplicity of other seemingly important reasons. Those oft spoken words "I think I can 
make it." a r e  too frequently the pilot 's l a s t  transmission. 

WAS THE "PREFLIGHT ACTION'' BY THE PILOT IN ACCORDANCE WITH REGULATIONS? No! 
FAR Par t  91 s ta tes  in part :  "Each pilot in command shall,  before beginning a flight, familiarize 
himself with al l  available information concerning that flight. This information must include, for  a 
fIight under IFR o r  a flight not in the vicinity of an  airport ,  available weather r epor t s  and forecasts ,  
fuel requirements ,  alternatives available i f  the planned flight cannot be completed . . . . "  

This Exam-0-Gram covers severa l  of the most common methods by which a pilot can obtain weather 
briefings. In certain localities. there  a r e  cther ways that a pilot can receive weather information. 
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- WHAT IS THE PROPER WAY TO REQUEST A WEATHER BRIEFING BY TELEPHONE? You get faster 
service and greatly assis t  the weather briefer by telling him: 

1. That you a r e  a pilot. (If you a r e  a student, private, o r  commercial pilot--say so. The weather 
briefer needs to know that you a re  a pilot, not someone who calls just to find out the general 
weather picture. 

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

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

4. Your estimated departure time and the estimated time enroute. 

5. Whether o r  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: 

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

2. Current weather conditions. 

3. Forecast weather conditions. 

4. Alternate routes (if necessary). 

5. Hazardous weather. 

r 

NOTE: All of these items a r e  on the 
weather briefer 's checklist! 

6. Forecast winds aloft. ***** 
WHERE CAN YOU OBTAIN A WEATHER BRIEFING? Flight Service Stations (FSS) provide aviation 

- weather briefing service, and at major strategically located cities weather briefings a r e  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 navigational aids - known as Transcribed Weather Briefings (TWEB). -- 
TWEB and PATWAS a r e  similar in that they provide weather information for  a radius of 250 miles. 

WHERE CAN YOU FIND A LISTING O F  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 FSSfs 
providing this service a r e  published in l.he Airman's Information Manual. See excerpt. 

FSS-CS/T AND NATIONAL WEATHER SERVICE TELEPHONE NUMBERS 
A r u  

L o d o n  and I d m t l f l w  CO& Tolopham 
*obL 

AF. 

OKLAHOMA 

Gage GAG ............................. FSS (405) 923-2601 
............................ Hobart HER FSS (405) 72b5234 

McAlester MLC ....................... FSS (9181 GA3-4091 

* lnd~cater Pilot's Autornatlc Telephone 

/' 
Weather Answering Serv~ce (PATWAS) 
or telephone connected to the Tran- 
x r ~ b e d  Weather Broadcast (TWEB) 
p r o v ~ d ~ n g  transcribed avlatlon weather 
~nformatlon. 

Oklahoma City OKC ( ~ i l ( , ~ ~ ~ o s t ) . . .  .... FSS (405) 787-9323-/ + Indicates a restricted number, use for 
FSS (405) 787-9060* avlatlon weather inforrnatlan 
FSS (405j 787-9061* 

Ponca City PNC FSS (405) RO 5-5485 I Call FSS for "one call" FSSIWSO ........................ 
Tulsa TUL ............................. FSS (918) TE 6 3 5 0 5 9  / briefing serv'ce. 

FSS (918) 83>2364* w Automatic Aviation Weather Service 

(AAWS). 

For long cross-country flights or  flight:; in marginal weather, the pilot may choose a face-to-face 
briefing by FSS o r  Weather Service personnel If a planned flight is short (250 miles or  less)  a visit 

- with a weather briefer may be unnecessrxry 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 wa.;ting for the weather briefer to answer. 
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HOW CAN YOU DETERMINE WHERE RECORDED WEATHER BRIEFINGS 
(TIdEB) ARE AVAILABLE? By r e f e r r i n g  t o  t h e  A i r p o r t /  
F a c i l i t y  D i r e c t o r y  s e c t i o n  o f  A i rman 's  I r l f o r m a t i o n  
Manual (AIM). Note i n  t h e  excerp ts  t o  t h e  r i g h t  t h a t  
a d d i t i o n a l  i n f o r m a t i o n  f o r  Radio A ids  a r e  l i s t e d  i n  
separate NAVAID e n t r y .  A  p i l o t  on t h e  ground a t  a  
sma l l  a i r p o r t  50 m i l e s  f rom Wi ley  Pos t  A i r p o r t  m i g h t  
u t i l i z e  t h i s  s e r v i c e  by  t u n i n g  h i s  ADF ( o r  low f r e -  
quency) r e c e i v e r  t o  350 kHz, and thereby  r e c e i v e  
con t inuous  t r a n s c r i b e d  weather b r i e f i n g s  o f  t h e  area 
around Oklahoma City w i t h i n  a  250 m i l e  r a d i u s .  

WHAT I S  THE MEANING OF FOREIGN EXCHANGE TELEPHONE 
SERVICE AS PROVIDED BY FAA? P i l o t s  d e ~ a r t i n s  f rom 

§ OKL4WOYA C m .  WILEY WST ( W A )  FSS: OKLAHOMA CITUOKC) 
35"3!'57" 97-38'48'' 8hW 1239' IFR 
R W  C2121: H3403. lS.12.5) 

R W  03: TREES. VASI RWY 21: TREES VASI. RGT TFC 

ON FLD 

R W  12/30: H4212. Y I  RWY LGTS. (S-35.0-50.DT-90) 
RW 12. POLE LINES. VASI. RGT TFC R W  30: POLE LINES. VASI 

R W  17U35R: H7198 MI RWY LGTS 1s-35.0-5007-33) 
R W  17L: TREES. MPLSR VASI. RGT TFC R W  3SR: WLE LINES. VPSI 

R W  17RI35L: H3232 (S-12 51 
R W  17R: REES VASI. RGT TFC R W  3 5 L  TREES VASI 

FUEL. I W  J E I  A. REPAIRS: MAJOR A & E 
ROT6 BEN: 0USK.DAWN. URICOM: 1 2 3 0  < 
OXIGEW- HI AND LOW PRESSURE SYC AND R E P L A C K ; ~ ~ ~  
REYIRI(S. RWY LGTS OPER DUSK-DAWN ~\v- .L CTL OF MALSR WHEN 

PTCi IS CLSD V a l  RWY 3 0  TCW ' \%* 3 . -t OEG VASI RWY I7R TCH 
71' CLIOEAYGLE 3 5 DEG , I $ P ~ \ ! ~ ~ R I I  OVER 54000 LBS G W  R W  
1 2 - 3 0 C L ~ 0  TO JETS 'pO%" ' C%~F 6 RWY 30 CLSO TO LNDG FOR ACFI 
OVET. 12500 6 s  c P\R .L-so CLSD DPILY FROM 2~0oc t600 TOUCH & GO - - 

many o f  those a i r p o r t s  hav ing  n e i t h e r  a bleather OR STOP & GO LNL .a1 AUTHORIZED RWY 12!30. 
WfLEl  WSTTOWER: 119.7 610 CTL: 121.7 

S e r v i c e  O f f i c e  n o r  a  FSS may c a l l  a  nearby FSS on ATIS: ! I 3 4  

f o r e i g n  exchange te lephone s e r v i c e  p r o v i c e d  by  FAA a t  RADAR SEUYICES: 
OIIE c m r p c w  c n :  124.6(170-353, 6030-IIWOI 121 05i351.169, 5000-IIWOI 

no c o s t  t o  t h e  p i l o t .  For  example: I n  t h e  Oklahoma 119 %1:0-350.5~0 6 BLOI 124.21351 169.500'3 a BLOI 

City area t h e r e  a r e  3 su r round ing  towns t h a t  have OE C l T l  DEP CTL 121 05(35!.163) 124.6(1703501 
SUSE I CTC APCH cn 

been p rov ided  t h i s  s e r v i c e .  These towns a r e  Norman, TWR HRS OF OPR: 0500-2200 

S t i l l w a t e r ,  and Enid, and t h e  d i s t a n c e s  f rom Oklahoma REMA%: FSS PROVIDES M S  CY 119.7 W E N  ATCT IS CLOSED 
IS R W :  17L 

City a r e  22, 62, and 65 m i l e s  r e s p e c t i v e l y .  C a l l s  W ~ L E Y  WST VOR ON ART 

can be p laced  t o  Oklahoma City FSS f rom any te lephone TLUKFS ROE 319'4 3 NU TO P ? T  
B M M I M A  CmVORTAC 4 1  8.1 NM TO ARPT 

l o c a t e d  i n  these  towns by d i a l i n g  t h e  l o c a l  number 
l i s t e d  i n  A i r p o r t  ~ i r e c t o r ~  sectTon o f  AIM. See ex- FSS: OKUHO~~~A CIIY(OKC1 

c e r ~ t  f o r  Enid, which l i s t s  t h e  l o c a l  c a l l  number 
PLYIRKS. W I B  PYBL GENERPL OflLOOK ONLY 22050500. 

\ 00000 
NOTE: When an I n t e r ~ h o n e  l i n e  e x i s t s  between t h e  
f i e l d  and t h e  FSS, i t  i s  i n d i c a t e d  b y  " (DL)"  ( d i r e c t  
l i n e )  below t h e  FSS name. AIRPORT DIRECTORY 

c e f ~ 3  *****  OKLAHOMA-CONTINUED 

PROPER AND COMPLETE WEATHER INFORMATION I S  A  PILOT'S 5 E l l 0  WWOMNG YUNl mDG) FSS: OKLAHOMA CIPI(OKC1 

BEST LIFE INSURANCE - I T  PAYS OFF I N  LIFE INSTEAD OF 
3572 '45"  9P47'211" 5SE 1167' IFR 
I11 OYZ& H 5 0 U  6-16 ]  

DEATH . WfY 82: TREE RGT TFC R W  20: RAILROAD 
R W 1 2 I L  H5oW. IS161 

Q 2374737 

R W  12: POLE LINES M Y  3& WLE LINES RGT TFC 

VFR - NO. 34 
8/77 

E~a7-C-Grans ava: lab!e Free of  c h a r g e - - s i r g l e  copy on'y pe r  
-ea,esr. i ep - ' s . i on  i s  bereby s rar ted  t o  P e s r o d ~ c e  t h i s  



U.S. I)EPARTMENT OF TRANSPORTATION 
Federal Aviation Administration 

VFR PILOT EXAM-O-GRAM" NO. 35 

UNIC!OM FREQUENCIES AND USES -- 

WHAT IS UNICOM? UNICOM i s  a p r iva te  aeronautical radio s t a t i o n .  I t  provides a communication channel 
fo r  many a i rpor t s  without a control tower or FSS (122.8 MHz) and a channel fo r  a i rpor t s  with a control 
tower or an FSS (123.0 MHz). Both the  ground s t a t ion  and a i r c r a f t  transmit and receive on the same 
frequency. Many of the FAA Written Tests contain t e s t  items concerning t h i s  subject .  

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

1- It may be used for communications with private aircraf t  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 i s  a sample transmission 
which might be used a t  a non-controlled airport :  "Great Bend UNICOM, this i s  . . . . I am 
unable to receive a green light 'gear down' indication. Will you have your mechanic check my 
landing gear a s  I make a low pa.ss 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 ;,,;-;',;-'--'-'---'--'-''-'''-----'-'---- 
lights by tuning his transmitter to the airport  UNICOM 827 ~ 3 5  ( I )  B L ~  53 F 4  IMlCOM: 122.8 FSS: F INDLAY 

frequency and then ~ v ~ ~ ~ ~ ~ i ~ ~  the microphone buttonu a Remarks: P-l ine N, S. For ~ W Y  10" Pre" m i k e  buttan t i m e s  ) ;;'"ye c... ". 0. " " K O "  "̂; 1". .i" " m a ; "  0. "r 

predetermined number of times within a predetermined 
time interval. This i s  t rue a t  these locations a s  long - 
a s  the UNICOM station receiver is turned on, even though it i s  unattended. Note the Airman's 
Information Manual (AIM) exce:rpt, above. 

4-  It may be useful in a wide variety of other ways, such a s :  (a) A student calls to advise his 
instructor that he i s  experiencing a rough engine and seeks advice, (b) A private pilot calls 
in and asks  if a mechanic i s  av~.ilable to work on his inoperative aircraf t  tachometer, (c) A 
doctor requests that an ambularice meet his airplane upon landing to pick up a hospital patient. 

000 

HOW CAN A PILOT DETERMINE IF UNICOM IS AVAILABLE AT A N  AIRPORT WITHOU 
A C O N T R O L  TOWER OR FSS? The a i rpor t  in.'ormation l i s t s  the UNICOM 
frequency 122.8 MHz. 

CUI CENTER MlJlll 11K21 2 W  3923'00" 97"1C'O9" TSS-  HANHATTAY 
@ 1206 H35117 35 I11 614 S5 Fl2 18 UNlCOW 1228 +-- The a v a i l a b i l i t y  of UNICOM can a l so  be determined by 
R E M A R K S  ARP:  AViN3ED D h Y i G U T  OTPER HDZ C4LL 632 3217 R O A D  :h 9 1 "  J: refer r ing to the  Airport Directory Section of AIM. 

A P C H  ASSOC FSS o>ias  osto2200 L C L  OTHER H R S  CTC S A L I N A  FSS 
-~ - ~~ -- -- - - - - - 

Note that  UNICOM i s  followed by the frequency. 

CAN COMMUNICATIONS ALWAYS BE ESTABLISHED ON UNICOM? No. Most pilots who land regu- 
lar ly a t  UNICOM equipped airports,  have on occasion been unable to get a reply from ULNICOM stations. 

-- This situation i s  usually caused by a s h s ~ t a g e  of personnel a t  small  airports.  Sometimes this resul ts  
in the UNiCOM being "on" but unattended. In some instances? the volume control on the station r e -  
ceiver may have been turned down and then forgotten. Although these situations a r e  unfortunate, pilots 
should realize they may occur. 

DISTRIBI TIO\ LC 307 
00000 
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3OW IS UNCOM USED AT AIRPORTS SERbED BY A CONTROL TOWER? Communications on 
123. 0 MHz a r e  identical to those permitted on 122.8  MHz with the exception of information such 
as ruwvay and wind conditions, weather, etc. ,  which should be furnished by the tower. 

EQ-W DOES A PILOT DETERMINE IF UNICOM IS AVAILABLE AT AN 4IRPORT WITH A CONTROL 
TOWER? The A i r p o r t l F a c i l i t y  D i r e c t o r y  e x c e r p t  t o  t h e  l e f t  be low shows how t h e  UNICOM f r e q u e n c y  i s  

NEW ORLEANS 
' l i s t e d  i n  AIM. 

5 L A K E F R O N T  ( N E W )  IFR i N E  FSS: YEW ORLEANS on Fld 
9 tJ59117-?5i:' 1563, 3-70. D ~ - ~ O I  3L5,7A,;0.:1,!3 5 5  ~ 1 2 .  The f r e q u e n c y  123.0 MHz appears i n  t h e  a i r p o r t  d a t a  
'a.38 0 ~ 1 . 3  UWICOM: 1230 4 on  t h e  s e c t i o n a l  c h a r t .  '-. 

HOW ARE UNiCOM STATIONS IDENTIFIED? U s u a l l y  b y  t h e  name 
o f  t h e  a i r p o r t ,  b u t  sometimes b y  t h e  name o f  t h e  f i x e d -  
base o p e r a t o r ,  o r  even t h e  town where t h e  s t c t i o n  i s  
l o c a t e d .  Fo r  example: I n  t h e  New Or leans  area t h e r e  
a r e  two a i r p o r t s - - L a k e f r o n t  and 1 n t e r n a t i o n a ' - -  l o c a t  
a b o u t  1 3  m i l e s  a p a r t ,  and b o t h  have UNICOM s t a t i o n s  o  
123.0. A  t r a n s i e n t  p i l o t  who d e s i r e s  t o  use UNICOM 
and d o e s n ' t  know t h e  name o f  t h e  o p e r a t o r s  i n  t h e  a r e  
wou ld  normal l y  address h i s  c a l l  t o  "Lakef ron l ;  UNICOM" 
o r  "New Or leans  I n t e r n a t i o n a l  UNICOM," ra the r .  t h a n  
"New O r l e a n s  UNICOM." 

HOW DO PILOTS ABUSE OR MISUSE UNICOM? Perhaps one o f  
t h e  most  common abuses i s  t h e  s i t u a t i o n  where s e v e r a l  
a i r c r a f t  a r e  f l y i n g  a t  h i g h  a l t i t u d e s  and us .ng one o f  
t h e  UNICOM f requenc ies  f o r  l e n g t h y  a i r c r a f t - : ; o - a i r c r a f t  r a d i o  c h a t t e r .  A t  h i g h  a l t i t u d e s  t h e i r  t r a n s -  
m i s s i o n s  reach  o u t  i n  a l l  d i r e c t i o n s  and tent i  t o  b l o c k  o u t  many l o c a l  a i r p o r t  UNICOM t r a n s m i s s i o n s .  
Remember, use UNICOM 1  i ke a  p a r t y  1  i n e  t e l  epttone--be b r i e f ,  t r a n s m i t  o n l y  e s s e n t i a l  messages. 

0 0 0 

UNICOM s t a t i o n s  a r e  c r y s t a l  c o n t r o l l e d  t o  t r a n s m i t  and 
r e c e i v e  o n l y  on o n e  f r equency .  

UNICOM i s  n e v e r  used f o r  A i r  T r a f f i c  C o n t r o l  purposes .  
-- 

NOTE: Fo r  s e v e r a l  yea rs ,  t h e  A i rman ' s  I n f o r m a t i o n  Manual and t h e  S e c t i o n a l  A e r o n a u t i c a l  C h a r t s  
l i s t e d  UNICOM b y  t h e  symbols U-1 and U-2, .tc. T h i s  f o r m a t  i s  no l o n g e r  b e i n g  used. The f o l -  
l o w i n g  e x c e r p t s  f r om a  1977 e d i t i o n  of  a  S x t i o n a l  C h a r t  Legend and AIM A i r p o r t  D i r e c t o r y  
(1977 Spr:~g-Summer e d i t i o n )  show t h e  r e v i s e d  f o r m a t .  

LEGEND 
AIRPORT D A T A  

css - ' - ~ C ~ , E ~  F S i  nn'ec! 
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&;IS 1 2 4 9  
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UNICOM E x ~ ~ ~ p T L  1 
The freqnency arailxble is indicated. PI' # I ?  H z  o r  a n .  Areas (except heliports) with- 

I out an ATC Tower or  FSS: 
123.0 JIHz for Landing Areas (except heliports with 

an .ITC Tower or FSS; 
123.05 JIHz for li~liports with or without ATC Tb.ier 

or FSS;  

I 
I 122.?5 JIEIz for landing areas not open to the puhlic: 

I 12295 MHz for landing areas not open to the public. 
I 
I 

FSS: LOUISVILLE(LOU1 
I 3F10.55" 84"50'16'' ISW 804' lFR 

I 
LC 575-2888 1 

I R W  06/24: H5005 MI RWY LGTS (Sdl.D 51.OT-821 
R W  I: TREES RElL RWI 24: TREES RE11 

NEL: 80 I W  J U A l O  REPAIRS: MAJOR A & E 
ROT6 BCN: DUSK-DAW UIIICOY: 122 a I REMARKS: RWY LGTS OFfR DUSK-DAWW f I 

Flig~: S t a n d a r ? ~  'lational Field O f f i c e  
:~3-i-atlons Srancn 
2 . 0 .  Bzx 25182 
Cr;ano*a c ' t y ,  Oklahoma 73125 . 
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