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Department of Transportation 

FEDERAL AVIATION ADMINISTRATION 

IFR Pll,OT EXAM-O-GRAM0 NO. 2 
US1~ AND ABUSE OF RADAR 

The following transmission (except for the ficticious names) was received on 121. 5 MHz by Approach 
Control in an area of high traffic activ:i.ty: 

"FAA RADAR, THIS IS SKYCRAFT 1234 AT 4500 ON A 065 HEADING. I 
CAN'T LOCATE MY POSITION. WILL THIS HEADING TAKE ME TO 
BEDROCK?" 

* * * * * * * * * * 

Fortunately for the pilot, this contact with radar control terminated in a safe landing, followed by 
suspension of his pilot's license after these additional facts emerged: 

1. Radar had observed Skycraft 1234 approaching the airport traffic area 
well before l'eceiving his initial call. Approach Control had made 
repeated attempts to establish radio contact without success. The pilot 
turned his radio on only to request a vector. 

2. The pilot was directly over a metropolitan airport traffic area when two
way communications were established with Approach Control. Ceiling 
and visibility at the airport were 500 feet broken and 1 mile, PIREPS 
tops 12, 000. 

3. The pilot had filed no flight plan and did not hold an instrument rating. 
Total instrument experience: 10 hours simulated. 

4. The pilot had not checked the enroute weather prior to departure. 
Reasons? The route was familiar, and no weather service was located 
on the airport of departure. 

5. His destination was below VFR minimums at the time of his request for 
a heading. He did not consider the situation an emergency. 

Apar t from the pilot's lack of good jud1~ment, and his indifference to air traffic rules, the incident 
reflects a common misconception about the use of radar services. Radar is not to be considered a 
convenience for careless pilots who ignore the practice of careful flight planning, nor is it to be 
used only as a last r esort for pilots who have run out of luck. 

Because radar service is available to both VFR and IFR traffic, an understanding of radar functions 
and procedures is important to all pilots, whether instrument rated or not. Radar is used in the air 
traffic control system primarily to : 

maintain surveillance of enroute and terminal air traffic for more complete 
position information; 

vector departing aircraft for separation and radar navigation; 

vector enroute aircraft for maximum utilization of available airspace; 

vector arriving aircraft for transition to final approach; 

conduct precision or surveillance approaches. 

DISTRIBUTION: ZC307 

• Exam ·O·Gram8 are non·dlrectlve In nature and are 
iesued •olely a.a an information aervlc&. to tndlv iduala 
lntertaled In Airman Written Exam~tlona. 
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On a "workload permitting" basis, additional radar services are available to: 

provide pilots with information on traffic observed by radar; 

provide radar navigation to, or between, established fixes; 

provide radar navigation between airways and jet routes; 

provide assistance to pilots of aircraft in distress; 

provide pilots with information on storm and precipitation areas observed 
on the radar scopes; 

monitor instrument approaches; 

coordinate the flow of VFR and IFR traffic in terminal areas. 

****************** 
Part 1 of the Airman's Information Manual contains general explanations of radar services. All 
pilots should read these pages frequently to know what to expect from radar services and what is 
expected of pilots by air traffic control when radar service is being provided. 

The Airman's Information Manual is divided into four parts, which may be purchased separately: 

Part 1 Basic Flight Manual and ATC Procedures; annual subscription 
Part 2 Airport Directory; annual subscription 
Part 3 Operational Data and Notices to Airmen; annual subscription 
Part 4 Graphic Notices and Supplemental Data; annual subscription 

Requests should be directed to the Superintendent of Documents , U.S. Government Printing Office, 
Washington, D. C. 20402. Orders should be accompanied by check or money order made payable 
to the Superintendent of Documents. 

IFll - N11. 2 

F' AA Aeronautical Center 
FIJght Standards Technical 01v1fton 
Opaauons Branch 

7162 P. 0. !lox 25082 
Oklahoma Cay, Oldahom• 73125 

Eltam·O-Crams available free o! charge 
single copy only per request. PermlHlon 
IS her £by granted to reproduce this 
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DEPARTMENT OF TRASSPORTATIOS 

Federal Aviation Admin.istration 

IFR :PILOT EXAM-O-GRAM0 NO. 5 

AVIATION WEATHER REPORTS AND FORECASTS 
The Instrument Rating Written Test emphasizes careful analysis of aviation weather reports and 
forecasts as an important requisite for planning an IFR flight . This Exam-0-Gram stresses the 
importance of the weather briefing and directs attention to the availabil i ty , source, and 
content of these reports and forecasts . 

YOU AND YOUR WEATHER BRIEFER 

Analysis of applicant performance on written tests , as well as the annual number of VFR and IFR 
flights trapped by unexpected weather, indicates that many pilots fail to study or use the 
available weather data and services . To serve you better, the weather briefer , or forecaster, 
should be made aware of at least the following items: 

1. Your identification as a pilot--if telephoning . 
2. Type of aircraft you are f lying . 
3. Your destination. 
4. Intended route. 
5. Proposed departure and arrival times. 
6 . Type of flight plan- -VFR/:'.FR. 
7. Proposed flight altitude. 

One fact is obvious--the more theoretical and practical weather knowledge you possess, the 
better you are prepared for FAA tests and to discuss pertinent information with the forecaster 
or briefer . Use a checklist if you are not sure of what to ask. It will help you to remember 
items conmonly overlooked--especial ly if pressured by time . The Preflight Pilot Checklist on 
the reverse side of the FAA Flight Plan Form provides a format for this purpose . Regardl ess of 
the format or method used in recording the information, your weather briefing should clearly 
answer at least the following points which are pertinent to your flight; 

DEPARTURE WEATHER 

1. Bases and tops of significant cloud layers . 
2 . Visibility. 
3. Type and intensity of precipitation. 
4. Height of freezing level . 
5. Surface wind . 
6 . Surface temperature and density altitude . 

EN ROUTE WEATHER 

1. Hazardous weather. 
2. Type and amount of cloud ayers, including height of base and top. 
3. Visibility--surface and a' oft. 
4. Significant weather syster~. 
5. Height of freezing level. 
6. Temperature and wind at various altitudes . 

DESTINATION AND ALTERNATE ~JEATHER 

1 . Bases and tops of significant cloud layers. 
2. Visibility. 
3. Surface wind . 
4. Type and intensity of precipitation. 
5. Height of freezing level. 

DISTRIBUTION: ZC.307 

• £n..ni-O -Gr2m.1 are non .. dlrecth•e ln nature and are 
issutd solely u an lntorrnatlon service to ir.dlVldu>.ls 
Interested :n Airman Wrtllen Ex.amtnattons. 

Rev . 7/77 



AVAILABLE WEATHER SERVICES 

Aviation weather is served up t o you via the following formats: 

l. Hourly and special weather repcrts --popularly known as sequence reports 
a. Scheduled Airways Observations (SA) 
b. Special Airways Observations (SP) 

2. National Weather Service--weat~er and winds aloft forecasts 
a. Area Forecasts (FA)--us t.. ally parts of two or more states 
b. Terminal Forecasts (FT)--one airport 
c. Winds Aloft Forecasts (FD) --winds at various levels above selected stations 

3. PIREPS--Pilot reports on icing , turbulence , cloud tops , etc . (UA) 
a. Appended as remarks to ~chedul ed Airways Observations 
b. Transmitted as soon as possible like any special weather report 
c. P !REP s urrrnari es 

4. RAREPS--radar reports of significant convective activity; transmitted hourly (SD) 
5. Weather maps--surface, weather depiction, radar summary 

AVIATION WEATHER SOURCES 

*l . National Weather Service 
*2. FAA Fl ight Service Stations 
*3 . PATWAS--Pilot's Automatic Telephone Weather Answering Service 
4. TWEB--Transcribed Weather Broadcasts 
5. NAVAIDS voice channels--i ncluding the scheduled weather broadcasts at 15 minutes 

past each hour and the continuous transcribed broadcasts at selected radio beacons 

NOTE : *Airman's Information Manual 
Part l - Weather 
Part 2 - FSS and M</S Telephone Listings 

HOW ABOUT SOME PRACTICE? 

After all of thi s, try your hand at decoding the following weather reports and forecasts . The 
National Weather Service "Key to Aviation Weather Reports and Forecasts" is reproduced here for 
your convenience in decoding these sampl es . For further study , we recorrrnend the excell ent texts-
Aviation Weather, AC 00-6A and Aviati on Weather Services, AC 00-45, available from the Superin
tendent of Documents, U.S . Government Printing Office, Washington, D.C. 20402. 

SA32 051600 
BOI 15 SCT E20 BKN 35 OVC SSW- 176/29/26/ 0000/998/UA /SK OVC 060/SB40 BINOVC 
SLC W3 X l/2S 044/34/33/3622G27/968/R34LVV1/4 

MKC FA 061240 
l 3Z TUE-07Z WED 
OTLK 07Z ~·IED- l 9Z WED 

ND SD NE KS WY CO 

HGTS ASL UNLESS NOTED 

SYNOPSIS. OCFNT NR SUX IA-CONCORDIA KS- :lAG OK LN AT l3Z MOVG EWD 20 TO 25 KT RCHG ERN IA 
SERN KS BY 18Z MOVG OUT OF AREA BY 21Z. 

SIGCLDS AND WX. E OF OCFNT OVR NE 30-40 SCT VRBL BKN AGL 100-1 20 BKN AGL BCMG CIGS 30-40 
OVC TOPS 180 SCT LGT SHWRS 50 TO 75 MI E OF FNT . OVR KS 15 SCT VRBL BKN 40 BKN 120 BKN 
ALL AGL TOPS 200. LCLY CIGS 10 OVC SERN KS WITH WDLY SCT SHWRS. OTLK VFR. 

W OF OCFNT. l 00 SCT 250 SCT. OTLK VFR . 

!CG . OCNL LGT ICGIC IN FNTL ZO NE . FRZG LVL 100 E OF FNT AND 60-90 W OF FNT. 

IFH - 'lo r, - 2 -



FT 222240 
OKC 222323 45 SCT CSO BKN 2210 OCNL C40 BKN 3RW. 
17Z MVFR CIG .. 

FD WBC 301945 
BASED ON 301200Z DATA 

OOZ C30 BKN 5RW- 3115 . 03Z C25 BKN 3615. 

VALID 311200Z FOR USE 0900-lSOOZ. TEMPS NEG ABV 24000 

FT 3000 6000 9000 12000 18000 24000 30000 34000 39000 

STL 9900 3005+1 7 3007+11 3009+:>5 3213-09 2722-18 273533 274442 265354 

KEY TO AVIATION WEATHER REPORTS ... ••• •• NOM/PA 73029 

LOCATION VISIBILITY 
TEMPERATURE IDENTIFIER 

SKY AND CEILING 
WEATHER AND SEA.LEVEL ANO WIND AND TYPE OBSTRUCTION PRESSURE. DEVI POINT OF REPORT• TO VISION 

MKC 15 SCT M25 OVC lR·K 132 /58/66 / 18¢7 

SKY AND CEILING 
SkJ; cover contrae1ions ere fn asc1ndln1 

~~,:~·t[~~u:U~!r':fs'~ltnf.:~g:!!'~~:tr:~~ 
Sky cover contractions are: 
CLR CIHc Loss than 0.1 Sky cover. 
SCT Scattered: \!.! to p.5 sky co .. r. 
BKN Broken· l'.5 to l'.9 sky cover. 
OVC 0'1.erc:ast: More than '5.9 s~y cover. 

- Thin (When pre·hxed to the 1bovo 
symbol.5.) 

- X Partial ol>S<uralion: .0.1 to loss thin 
1.0 sky hidden by pr.c:Jp11ation er 
obslnJction to vision (basu at surf1ce). 

X ObscuDtlon: l .I! sky hidden by pr .. 
efpHatkm or obstruc:t1on 10 vft1on 
(bases at surfac•). 

Letter preeodlng ~eight o f l1y1r ldantlfl u 
celllna layer and indlcatu how i:.1Hln1 
hefghc was obtalntd. ,.-hus: 

E Es:timat~d 
h•iah: 

M Meaiured 
W Indefinite 

V lmmtdlallly 
fOflO..Y1n1 
numerical 
va lue. 
Indicates. 1 
variable 
ce1llna. 

VISIBILITY 
Reported in $l8tu • m11e-s and fracUon1. 
(V=Variabltl 

WEATHER AND OBSTRUCTION TO VISION SYMBOLS 
A !>tu K ·~ 1 ...... 
ao .... "'"C~ P" •-4DC te.,, .. 1••"" 
., . ..................... ,,. tu~ ~ ~ .......... 
as ..-.~~ ,.., •~• ~~ '"' .... ,...,... •. , 
D t>-..i "¢ ~· 1 ~W-"*""• 
I re, L 0.-.Zr• 1 r..,t·-~ 
~ ~""" ... It .,., 11. ...... ~ .. 
H "• • lh\ a.- ...... .._ 11111 ,,,..., I.__ 
Prectplt&!ion tntenJ.lties are mdleated thu1: -Ught; 
Cno sign> Moderalc: - Heavy 
WIND 

t:,irt~~~:. l~s,~~ic~~~~·e:.r~mG ''1~~1::!~· =e::Y~ 
~:~!115:~:~.~rf~~~\~~ll:~~r~ct1~n°wS~~ ,~,~~w:J 
by GMT time group 111 r1markt fnd1catH \\IJndshitt 
and lts ume of o:;:cur rence. (Knots X 1.15i::"Statute 
ml/h r.) 

EXAMPLES: 3627-.l~ Deareu, 27 knoto: 
3627C ' 0-369 Dtcfrtas, 27 
~-o~~or:.•k •P•• In ausrs 

ALTIMETER SETTING 
Th• first figure. of the: Ktual altlme-iu st11fng ls 
alw•ys omrttl'd fro~n the t1port. 

ALTIMETER CODED RUNWAY VI SUAL RANGE Pl REPS SETTING 

/993/ R¢4LVR2¢V4¢ /UA OVC SS 

RUNWAY VISUAL RANCE (RVR) 
RVR Is reported from tom• stations. Extrieme values during 10 
mfnutes prlot to ob1erv1tlon ere given in hundreds of feet. 
Runw•y idenhf1c.ation prtcectes RVR report. 

CODED PIREPS 
Pilot reports ot clouds not vl1lble from a round are coded w ith 
ASL hmaht det'a prec:edJn1 1nd/or folfow1ng sky cover c.ontne
tJ.on to 1ndicat• ctoud bases and/or tops. res pectively. UA 
precocfos all PIREPS. 

DECODED REPORT 
KanSil5 City: Record ob11rvatlon, lSdd feet s~tter1d clouds, 
mea.s.ured ce111ng 25~UD t••t overcast, visibility 1 mile . ll&ht 
rain. smoke, 1ea·l1v1I preuurt 1013.2 mllfibars. temperanue 
ss•F. dewpoint 56"F, wind 186•, 7 knot s, alUm e.ter satting 
29.93 lnchos. Runway '" loll, vl1ual ronge 21!~ fnt varloblo 
to 49oo fut. Pilot r•Port• top ot overca$l 5500 f-eet. 

U.S. DEPARTMENT OF COMMERCE- NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION - NATIONAL WEATHER SERVICE -REVISED MARCH 1, 1976 

KEY TO AVIATION WEATHER FORECASTS .. . 

TERMINAL FORECASTS contain lnformetlcn for soecific &arports on expected 
~:~~:J1nB·,.~:usdu~:~~h~;n~~o¥~.;"!~~nf:iu~iJ1b311~r,;,.~,~~~er,11;~cta;>_b~~jf~11~~~ ~: 
hours. The last she hours of e1ch forecast are coveied oy a c\t~gorlr:al st1t1mtnt 
indlc3t1ntt wht"ther VFR, MVFR. IFR or LIFR cond1tlon.s are excect1d. Terminal 
torecast~ w1l1 be written In the followlne; 'ormi 

CEILING: ldentlfted by th• lettor "C" 
CLOUD HEIGHTS In huodred• of feet obove :h• statooM 

(ljround) 
CLOUD LAYERS: Stated In atcenoong orcer of h .. ght 
VISIBILITY: In statute m1lu but omitted ft over 6 m•l•s 
WEATHER AND OBSTRUC"1'10N TO VISION: Standard 

weather and obshu:-hon to v1~uon ~ymboJs ~rt: uud 
SUR~ACE \Vl~O'. In t1n1 of dt&tt•~ end knots; om tted whe11 

:ess than 10 

EXAMPLE OF TERMINAL FORECAST 

SIGMET or AI RMET me.1saa11 warn 11mien ln flight of potentialfy 
hazardous weather such ., squ•tl Jines. thunderstorms, fog. Icing. 
and turbuJe,,ce. SIGMET c.once'"s. ii4J\ier• and extr~mo conditions 
of Importance to ell aircraft. AIRMET concems less severe con· 
dltlons ¥.hich may be he-zardous to t ome arrcr'1h or to relatively 
lnexperi't.tlctd pllot,, Both are oroadcast by FAA en NAVAIO 
voice channels. 
WINDS ANO TEMPERATURES ALOFT (FD) FORECASTS " ' " 12·hour 
forecasts of wtnd direction (nee rest JO• tru~ N) and srned ("-nots) 
~~f 6~:f!oJ::~c'U.~!cJ:J:~:'i.rem.,.retures •loft c•c> ~t• ncluded for 

EXAMPLES OF WINDS AND TEMPERATURES ALOFT (FOJ FORECASTS: 
FD wee 121745 
OASEO ON 121200l OATA 
VALID l30000Z FOR USE ll00-0300Z. TEMPS KEG ABV 24000 

n 
3000 60Cll 9000 I 20Ci0 18000 2(()00 JOOOO 3<000 39000 
BOS 
3127 3<25-07 3420-11 3421-18 3516-27 3512·38 311649 292451 283451 
JFK 
l!Y.'a 3327.08 3324-12 3322 16 3120-21 2923·38 284248 2ss1so as149 
At 6000 feet 4.:;;L over JFK wind from 330• at 27 knots and 
tem~rature rr.inus s •c 
TWEB (CONTINUOUS TRANSCRIBED WEATHER BROADC~ST)
lnd1vidual route fontc1sts cov1r1n" 1 25 nautical mne z..one either 

=~d~o~~et~,!~~~· ,:;i a'~1u::11~~:u~P:,cr111~~ (~~~~1~f~gb:~ Po'r~~-.s~ 
issuance) plus• synops1s ''" b1 obtained. 

PILOTS • •• report ln·Ollht weather to nearest FSS. The l•ttst 
~urfaee weather reports ut available by ~ne. at the n1ar.-st 
pilot wuthu brienng olflc• by eolllng • t H + 10. 

U.S. DEPARTMENT OF COMMERCE- NATIONAL OCEA'llC AND ATMOSPHERIC ADMINISTRATION - NATIONAL WEATH ER SERVICE -REVISED il~RCH t, 1976 

··"'r ••·"')a, tl! ~., ...,_ fllf'f'liJ ~l of(\.. ,,. rr• C ~ ' ~t.· ~ ~l i'rtt.hth. 0~ • Wa.Jh "•' 0('" • t.:11~ l..,_..nr ~ ttnt• 1.!.liO per IU 
0 , .. GOV&:ilt"IM CMT ,...otnHO o•rtc:c, , ..,. 0•20'7•7V 
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DECODED WEATHER DATA 

Scheduled Ain·1ays Observation--5th day , 1600 GMT 

Boise : 1,500 feet scattered, estimated ceiling 2,000 feet broken, 3,500 feet overcast, v1s1 -
bility 5 miles in light snow showers, sea level pressure 1017.6 millibars , temperature 29°F., 
dewpoint 26°F., wind calm, altimeter setting 29.98 inches , pilot reports top of overcast 
6,000 feet MSL, snow began 40 minutes past the hour, breaks in overcast . 

Salt Lake City: Indefinite cei ling 300 feet, sky obscured, visibility one-half mile in moderate 
snow, sea leve l pressure 1004.4 mi llib2rs, temperature 34°F., dewpoint 33°F ., wind 360 degrees 
at 22 knots gusting to 27 knots, altimeter setti ng 29.68 inches , Runway 34L visi bil ity one
quarter mile . 

Area forecast i ssued by Kansas City--6t h day of month; 1240 GMT--period 1300 GMT Tuesday to 
0700 GMT Wednesday (0700 CST to 0100 c~:T) . 

Area covered: N. Dakota, S. Dakota, Nebraska, Kansas, Wyoming, and Colorado. 

Heights are above sea level (ASL) unless noted. 

Occluded front from near Sioux City, Iowa, to Concordia, Kansas, to Gage, Oklahoma line at 
1300Z (0700C) moving eastward 20 to 25 knots reaching eastern Iowa southeastern Kansas by 
1800Z (1200C) and moving out of area by 2100Z (l500C). 

East of occluded front over Nebraska clouds 3,000 to 4,000 scattered variable broken above 
ground level with higher 10 ,000 to 12,COO broken also above ground . Becoming ceiling (above 
ground) 3,000 to 4,000 overcast tops 18,000 (ASL) with scattered light rain showers 50 to 75 
miles east of front. Over Kansas, 1,500 scattered variable broken 4,000 broken 12,000 broken 
all above ground. Tops 20,000 (ASL). locally ..•. etc. 

Terminal Forecast--22nd day; 2240 GMT . 

Period: Valid from 2300Z on the 22nd to 2300Z on the 23rd. 

Oklahoma Cita: Scattered clouds at 4,500 feet, ceiling 8,000 feet broken, visibility more than 
6 miles , win 220 degrees at 10 knots, occasional ceiling 4,000 feet broken, visibi l ity 3 miles 
in moderate rain showers. After OOZ ceili ng 3,000 feet broken, visibility 5 in light rain 
showers , wind 310 degrees at 15 knots. After 03Z ceiling 2,500 broken, wind 360 degrees at 15 
knots. Outlook for the last six hours beginning at 17Z is for marginal VFR. 

Winds Aloft Forecast issued on the 30th day of month to be used for flights between 0900Z and 
lSOOZ on the 31st. 

St. Louis 

IF"R - No. 5 

3,000 feet (ASL) 
6,000 feet (ASL) 
9,000 feet (ASL) 

12,000 feet (ASL) 
18 ,000 feet (Pressure Alt) 
24,000 feet (Pressure Alt) 
30,000 feet (Pressure Alt) 
34,000 feet (Pressure Alt) 
39,000 feet (Pressure Alt) 

Light and variable 
300°/5 knots 
300° /7 knots 
300° /9 knots 
320°/13 knots 
270°/22 knots 
270° / 35 knots 
270° I 44 knots 
260° /53 knots 

Fedttal A'l1Ufon M-1nht.rniott 
Flig~< StarC:.n!s .,.,1.,,•l rfela Offtco, U.INtlons lru.:~ 
P.O. Sox 25C82 
C\lo,,_ City. O<la- 73125 4/63 
b.c-0-S .. -.s 1watl1)le fr.-. of diatgt• .. slng11 copt Ol"lly ~ 
;..,f~::!i .. Per•hsion ts nereby c;r1ntl'd to ttprc.d.x:t thts 

. - 4 -

(less than 5 knots) 
+ l 7°C. 
+ll°C. 
+ 5°C . 
- 9oc. 
- l8°C . 
-33°C. 
-42°C. 
-54°C. 

-



Department of 'frau~portation 

F EDER-\ L AVIATION AD:MJNlSTRA TION 

IFR PILOT EXAM-O-GRAM0 NO. 6 

VFR OPERATIONS on an INSTRUMENT FLIGHT PLAN 

Analyses of answers to Instrument Pilot Written Examinations indicate that 
many applicants do not understand certain aspects of VFR and "VFR CONDI
TIONS ON TOP" operations while on IFR clearances. Applicants for the 
Instrument Rating should be able to answer the following questions relating 
to these operations. Answers and explanations follow. 

* * * * * * * * * * * * * * * * * * 
1. Why request a ''V FR CONDITIONS ON TOP" clearance? 
2. When would a pilot request a clearance to ''VFR CONDITIONS ON 

TOP"? -
3. What restrictions apply to the pilot's choice of altitude while operat

ing on an IFR clearance with provision to "MAINTAIN VFR CONDI
TIONS ON TOP"? 

4. When can a "VFR CONDITIONS ON TOP" request be approved by 
ATC? 

5. What separation from other aircraft is provided to a "VFR CONDI
TIONS ON TOP" flight? 

6. What is the recommended position reporting procedure for "V FR 
CONDITIONS ON TOP'' operation? 

7. A pilot is flying on an IFR clearance, with an altitude assignment of 
''V FR CONDITIONS ON TOP". He anticipates that he will be unable 
to maintain flight in VFR conditions because of reduced visibility or 
increasing height of the tops. What should he do? 

8. When may a pilot deviate from his route of flight while operating 
IFR with a "VFR CONDITIONS ON TOP" clearance? 

9. Why would a pilot request a VFR climb or descent while on an IFR 
flight? 

10. What are the procedures for radio communications failure during a 
"V FR CONDITIONS ON TOP" operation? 

•.£x:ur-·O·Gram• ar~ non-dlr ec11ve In nalure and are 
lnued eolely u an 1nlorma11on aerv1<e to 111dlv1duai. 
inter>!•led In Airman Wrilten Examinat ions-

Rev. 9/69 
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EXPLANATIONS (numbers correspond to questions): 

1. In preparation for IFR flight above an overcast, or in an area of 
generally unlimited ceilings and visibility, pilots may request 
"VFR CONDITIONS ON TOP" to permit them to select an altitude, 
or altitudes of their choice, rather than specific ATC assigned 
altitudes. If during flight "in the clear" at a specific assigned 
altitude, turbulence or unfavorable ground speeds are encountered, 
or if icing in clouds ahead is expected, a "VFR CONDITIONS ON 
TOP" clearance may allow the pilot a greater choice of operating 
altitudes. 

2. Departing instrument-rated pilots who wish an IFR'clearance only 
to climb through a layer of overcast or reduced visibility, and then 
continue flight VFR, may t"equest ATC clearance "TO VFR CONDI
TIONS ON TOP". - This request may be made through a Flight 
Service Station, by telephone to ATC, or by request to the Tower 
before taxiing out. The clearance, which authorizes IFR flight 
through the cloud layer, will contain a near-by clearance limit, 
routing, and a request to report reaching "VFR CONDITIONS ON 
TOP". When the pilot reaches "V FR CONDITIONS ON TOP" and 
desires to cancel the I FR portion of his flight, he should so state. 
This type of operation can be combined with a VFR Flight Plan to 
destination. 

3. The pilot may fly at an altitude of his choice, provided the altitude 
is 

a. at or above tb.e MEA, or MOCA if appropriate, and 
b. at least 1000 feet above the existing meteorological 

condition (cloud layer, smog, haze, etc.) if any, and 
c. at an altitude appropriate for the direction of flight 

(odd or even t.housand, plus 500 feet) if operating at 
3000 feet or more above the sur face. 

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

4. ''V FR CONDITIONS ON TOP" may be approved by ATC when 
specifically requested by the pilot in flight provided pilot reports 
have not indicated that conditions are unsuitable. 

IFH - :'\11. (; 



4. (continued) 

"VFR CONDITIONS ON TOP" may be approved by ATC when 
specifically requested by the pilot prior to departure, provided 

a. pilot reports have not indicated that conditions are 
unsuitable, and 

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

c. if he ight of the tops is unreported, alternate altitude 
provision:' are included in the clearance. 

EXCEPTIONS: 

ATC will not approve "VFR CONDITIONS ON TOP" 
operations 

a. to provide separation between aircraft holding 
at night, or 

b. to aircraft operating in Positive Controlled 
Airspace. 

3 

5. No separation is provided. However, the pilot may expect to receive 
traffic information on known IFR traffic . Any time a pilot is flying 
"in the clear", wheth•~r at a specific assigned altitude or at an 
altitude assignment of "VFR CONDITIONS ON TOP", collision avoid
ance is the pilot's responsibility. 

6. Regardless of the altitude being flown, pilots on IFR Flight Plans 
report those fixes designated as compulsory reporting points for 
all altitudes, and addi tional position reports as requested by ATC. 
A pilot operating on an IFR Flight Plan with an altitude assignment 
of "VFR CONDITIONS ON TOP" would report in the following manner: 

SKYTWIN FOUR ONE ALPHA OVER OKLAHOMA CITY ONE 
EIGHT, VFR CONDITIONS ON TOP AT EIGHT THOUSAND 
FIVE HUNDRED, ESTIMATING SAYRE FOUR EIGHT, 
AMARILLO. 

If position reports arE! made to a Flight Service Station for re lay 
to the controlling facility (center or approach control), pilots 
should state that the fl ight is on an Instrument Flight Plan. 

7. Pilots flying with a VJt4'R restriction must not enter IFR weather 
conditions. In such situations, pilots must request a specific altitude 
assignment and maintain flight in VFR conditions until an appropriate 
amended clearance is obtained. 

lFH - '\o (; 



8. Remember that when flying on an !FR clearance with a VFR 
restriction, a pilot must comply with Instrument Flight Rules 
plus applicable Visual Flight Rules. A pilot operating "VFR 
CONDITIONS ON TOP" is expected to remain on the centerline 
of airways or routes described by his ATC clearance unless 

a. otherwise authorized by ATC, or 
b. maneuvering as necessary to clear the intended 

flight path, or 
c. the pilot exercises emergency authority. 

9. If, at the start of an !FR flight, a pilot wishes to climb in VFR 
conditions, or if, while flying at a specific assigned altitude, he 
wishes to climb or descend in VFR conditions, he may request 
to do so (except in Positive Controlled Airspace). Sometimes 
such a procedure is considered a practical method of avoiding 
delay due to other traffic. 

10. The procedures are the same as for operation at a specific 
assigned altitude. Pilot action in compliance with regulations 
is determined by existing weather conditions (VFR or IFR), as 
outlined in the Airman's Information Manual. 

References: 

4 

Airman's Information Manual, "Air Traffic Control Procedures. " 
FAR 91 (Vol. VI.) 
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Deparbnent of Transportation 

FEDERAi, AVIATIOl'\ ADMTh"lSTRATIO!ll 

IFR PILOT EXAM-O-GRAM 0 NO. 7 
CD! Interpretation 

Recurring errors in Instrument Pilot Written Examination test items requiring interpre-· 
tation of the CDI (course deviation indicator) of the VOR receiver indicate that many 
applicants do not thoroughly understand this portion of the instrument display. Errors 
are particularly prevalent in situations where it is necessary to relate aircraft position 
to an intersection, or to an ILS localizer course. The illustrations that follow will be 
helpful in preparing for test items in this area, and will be useful for practical applica
tion in flight. 

ESTABLISHING POSITION AT INTERSECTIONS 

- OBS (Omni Bearing Selector) 

In the above illustration, the aircraft is established on V-1 5 and the pilot wishes to deter
mine position over Lake Intersection. A good procedure is to: 

1. Set the frequency selector w the frequency of the VOR/VORTAC used to designate 
the intersection. Then identify the station. 

2. Set the OBS to the published radial FROM the station. 

With the receiver set up in this manner, the following statements will always be true: 
1. The TO-FROM display will indicate "FROM." 
2. Before passing the intersection, the CDI needle will be deflected in the direction 

of the station used for the intersection. 
3. The CDI needle will begin movement toward the center when the aircraft is 

approximately 10° from the· desired radial. 
4. The CDI needle will center when the radial is crossed. 
5. After passing the intersecti.on, the CDI needle will move from the center to the 

side away from the station used for the intersection. 

This method is used by many experienced pilots because it is simple and provides a good 
"picture." Equally successful, however, is the method of setting the OBS to the recip
rocal of the published radial, in which case the CDI indications are reversed. 

OJSTRIBUTIO~ : ZC:J07 
•Exam-0-Grams are non-directive in nature and are 

issued solely as an information service to individuals 
interested in Airman Written Examinations. 
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FLYING THE ILS 

In most systems (except integrated flit~ht systems) when the VOR/ILS receiver i s tuned 
to an ILS frequency, the OBS and TO- :F'ROM do not operate in the same manner as when 
tuned to a VOR. On s ome receivers the TO-FROM will indicate ' 'TO, " and on other 
r ece ive r s it will be blank. With the except ion of the pictor ial type instruments, such as 
King KPI 550 and Collins PNOl, the CD! senses in relation to the inbound front course 
of the localizer, regardless of the OBS selection. This is true whether the aircraft is 
flying on the front course or the back course. 

When the aircraft is headed within 90 ° of the published bearing of the inbound front course 
(see aircraft A and D), the CD! needle will be deflected in the direction of the localizer 
course. When the aircraft heading is within 90° of the reciprocal of the front course 
inbound bearing (see aircraft B and C) , the CDI needle will be deflected away from the 
localizer course. --

0908 
;; 

c 

LOCALIZER TRANSMITI'ER 

• I +- 270° BACK COURSE: 

D 

Look at it another way. If the aircraft is on the side to the right of the inbound front 
course localizer bearing (see aircraft C and D), the CDI needle will be deflected to the 
left, regardless of aircraft heading. If the aircraft is on the side to the left of the 
inbound front course localizer bearing (see aircraft A and B), the CDI needle will be 
deflected to the right, regardless of aircr aft heading. 

Remember that full left or full right deflection of the CDI needle occurs at approximately 
2 1/ 2 ° (or more) from the centerline of the localizer course. This CDI sensitivity is 
four t imes greater than when flying VOR, where full left or full right deflection represents 
approximately 10° from the course centerline. 
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D EPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

IFR PILOT EXAM-0-GRAM 0 NO. 8 

IFR ALTITUDES 

Applicants for the Instrument Rating \lritten Test should expect to be examined on various altitude 
designations related to instrument fl·ght. Analyses of responses to current written examinations 
indicate that doubt exists as to the neaning of these designations and why they are specified . 

GENERAL 
IFR altitudes are established by the Federal Aviation Administration for instrument flight along 
Federal airways and off-airway routes in controlled airspace . They are established after consid
eration of: 

l . obstruction clearance criteria; 
2. navigation signal coverage for accurate navigation; and 
3. two-way radio colTlllunications . 

Obstruction clearance is normally at least 1,000 feet (2,000 feet in designated mountainous areas) 
above the highest terrai n or obstruct i on 4 miles either side of the centerline of the airway or 
route . 

For instrument flight a 1 ong routes not. in contro 11 ed airs pace and for which no specific minimum 
IFR altitude has been establ ished, lt"1s the pilot's responsibility to select altitudes which 
comply with obstruction clearance req uirements. 

DEFINITIONS 
l . MEA (!'.l_inimum snroute ~ltitude) is the mi nimum altitude in effect between radio fixes which 

a . meets obstruction clearance requirements ; 
b. assures acceptable nadgational signal coverage for accurate navigation; and 
c. assures two-way radio colTllluni cation. 

Remel!ber that the MEA is ofter higher than that required for obstruction clearance only . 
This is to assure reception of navigation and colTlllunications signals and to provide 
additional airspace for VFR operations below the airway dur ing periods of less than 3 
miles forward visibility. Remember al so that the MEA is sometimes different for oppo
site directions along an airway due to rising or lowering terrain. 

DISTRIBUTION1 ZC307 
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2. MOGA (tJ.inimum Qbstruction flearance ~ltitude) is the specified minimum al t itude in 
effect between radio fixes which 

a. meets obstruction c 1 ea ranee requirements; and 
b. assures acceptable naviga:ional signal coverage ~within 22 nautical 

miles of the VOR. 

A MOGA is shown (on National Ocean Survey IFR charts) directly below the MEA and is 
identified by an asterisk. The designation of a MOGA indicates that a higher MEA 
has been established for that parricular airway or segment because of signal reception 
requirements . When no MOGA is shown on the chart, the MEA and MOGA are considered to 
be the same. 

Remember that a flight altitude at the MOGA may be requested by a pilot , or assigned 
by ATC for traffic control purposes, for use within 22 nauti cal miles of the VOR. The 
MOGA may be assi gned beyond 22 nautical miles provided certain special conditions exist. 
Beyond 22 nautical miles, the MOGA assures only obstruction clearance. 

3. MRA (Mini mum B_eception ~ltitude) i s the lowest altitude required to receive adequate 
signaTs to determine specific f iXE!S. Reception of signals from a radio facility located 
off the airway being flown may be inadequate at the designated MEA , in which case , an 
MRA is designated for the fix . A DME fix arrow ( -1> or D..c.) at a fix where an MRA is 
given, indicates that the fix may also be identified with DME. If DME is used to 
identify the fix, the MRA does not. apply since it is not necessary to receive the 
facility off the airway. 

4. MCA (Minimum Crossing Alti tude) is the minimum altitude at which certain radio facili
ties or intersections must be crossed in specified directions of flight . If a normal 
climb, commenced immediately after passing a fix beyond which a higher MEA applies , 
would not assure adequate obstruction clearance, an MCA is specified. The normal climb 
criteria used for establishing an MCA are : 

Sea level through 5,000 feet - - - - - - - -
5,000 feet through 10,000 feet - - - - - - -
10,000 feet and over - - - - - - - - - - - -

- 150 feet per nauti cal mile 
- 120 feet per nautical mil e 
- 100 feet per nautical mile 

5. MAA (!1_axi mum ~uthorized ~ltitude) is the highest altitude authorized for instrument 
flight for a particular segment of an airway or route for which an MEA has been 
designated in FAR Part 95 . For example, a segment of a Jet Route on a High Al titude 
Enroute Chart might have an MAA designated due to interference f rom VOR navigation 
signals on the same f requency at alti tudes above the MAA . MAAs are designated on some 
Low Altitude Enroute Charts due to military requirements above that altitude . 

TRY THIS TEST . Correct answers are shown on the back page. 

1. The MEA assures acceptable navigational signal s for accurate navigation , - ---- --

2. If the MOGA does not assure rel iable navigation signal coverage between fixes, a higher 
altitude is designated as the------

3. MRAs are designated at certain intersections where aircraft pos ition cannot be determined 
accurately at the ---- -

4. The lowest altitude for crossing a radi o fix beyond which a higher mini mum appli es (if no 
minimum crossi ng altitude is specified) is the-------------- - ---

5. Different MEAs for opposite directions of flight al on g an airway segment are somet imes 
specified due to - - ------------ ----- ---- --------

6. Acceptable navigational signal coverage at the MOCA is assured for a distance from the VOR 
of only -------------

7. ATC may assign the MOGA when certain special condi t ions exi st and when within _ ___ _ 

8. Why would ATC assign the MOGA? 
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9. For flight outside controlled ai rspace, the responsibility for determining the mi ni mum IFR 
altitude rests with the ---------

10 . The minimum IFR altitude for 0 VFR Conditions On Top" operation, except in an emergency, is 
the --------------------------------------

t 

---l\.~~-

~AGI 
930 0 

USE REPRODUCED PORTION OF ENROUTE LOW ALTITUDE 
CHART L-1, TO THE LEFT , FOR ANSWERING 
QUESTIONS 11 THROUGH 19 . 

..._ ____ _,- I 11 . A southbound flight on V23 must cross 

---

2SS -

lOUGU S Q.RIZJ 
OU& ;;:. 101.1 

Cbaa 25 

Medford VORTAC at or above - - ----

12. The MEA between BROWNSBORO and LAKECREEK 
(southeast of Medford) is ------
- --------and --------

13 . The minimum altitude for a flight f rom 
LAKECREEK to BROWNSBORO on Vl22 with 
assurance of acceptable navigational 
signals is-------------

14. A flight on Vl22 may not be able to deter
mine APPLEGATE (southwest of Medford) at 
an altitude below __ ..,,..... ______ _ 
i f not equipped wi th DME . 

15 . The MOCA from Fort Jones VORTAC to 
HAMBURG on V23W is ---------

16 . A northwest flight from Fort Jones on 
V23W may not be able to determine 
HAMBURG at an altitude below ____ _ 

17 . What equi pment is required to identify 
TALENT when flyin g north from Fort Jones 
on V23? 

18. What radio instrument indications may 
exist when flying north from Fort Jones 
on V23 or V23W at an altitude less than 
15 ,000 feet? 

19 . What is the MEA from GRENADA to Fort 
Jones VORTAC? 

USE PORTION OF CHART TO THE LEFT FOR ANSWERING 
QUESTION 20 . 

20 . What is the maxi mum altitude for a flight 
on V66 between Douglas VORTAC and MESCAL? 
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ANSWERS TO QUESTIONS : 

l. obstruction c 1 ea ranee requirements, and two-way rad io communi ca ti on. 

2. MEA . 

3. f.1EA. 

4. MEA at whi ch the fix is approached. 

5. rising or lowering terrain. 

6. 22 NM . 

7. 22 NM of a VOR. 

8. For traffic control purposes, or at pilot's request . 

9. pilot . 

10 . MEA, or published MOCA within 22 NM of a VOR. 

11 . 8,000 feet . 

12. 6,500 feet northwest-bound and 9,000 feet southeast-bound. 

13. 5,800 feet . 

14. 10,000 feet. 

15. 9,100 feet. 

16. 10,000 fe.et (can use DME). 

17. DME. 

18. Course excursions may be experienced between 9NM and 19 NM northwest from Fort Jones. 

19 . 10,000 feet. 

20. 13,000 feet. 

Wll - No. 8 
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Department uf Transportation 

FEDERAL AHATJOX Ao~Il.'\'JSTRAT!ON 

IFR PILOT EXAM-0-GRAM 0 NO. 10 

ALTIMETRY 

In spite of the importance of the pressure altimeter, almost fifty percent of the applicants taking 
the Instrument Pilot Written Tests dernonstrate a knowledge deficiency concerning the effect of 
atmospheric pressure and temperature changes on this instrument. The effects of other altimeter 
errors will not be considered here since it is assumed that the static pressure system and altimeter 
of the aircraft being flown have been tested in accordance with FAR 91. 170. 

ATMOSPHERIC TEMPERATURE A.).TD PRESSURE ERRORS: Normally the effects of atmospheric 
temperature and pressure changes may be summarized by the adage, ''Cold or low, look out 
below. " When flying from a warm ai·Ea to a cold area (assuming little or no pressure change) 
or from a high pressure area to a low pressure area (assuming little ox no temperature change), 
your aircraft is lower than indicated altitude, unless the altimeter has been adjusted to compensate 
for the change. 

An altimeter is accurate at all altitudes only when the conditions of a standard Atmosphere exist. 
In general, a standard atmosphere ocC'urs when the 

1. sea level barometric pressure is 29 . 92" Hg. , 
2. sea level free air temperature is +15°C, and 
3. temperature decreases 2° C with each 1000 foot increase in altitude. 

Since the above conditions rarely exist, the altimeter requi1·es correction. 

The altim.atex is a pressure measuring device and when set at 29. 92 will indicate 4000 Ieet at a 
level where the atmospheric pressure is 25. 84u Hg . The true altitude at which this pressure 
actually exists may be more or less than 4000 feet. As shown in Figuxe 1, on a warm day the 
expanded air is lighter in weight per u:rit volume than on a standard day or a cold day. Therefore, 
the pressure level where the altimeter will indicate 4000 feet is higher than it would be under 
standard conditions. On a cold day the reverse would be true and the 4000 foot pressure level 
would be lower. 

ALTIMt."Tl:ll S£TT1NG '!5~. -
29.92 A ...... - · 

-·-· ALTIMET'Ell S!:'ITINC - ·-· 
2892 - · - · 4-·- · 

• .-·" INDICATED ALT 4,oocr 

- · -· INDICATED ALT, 4,000' . - - - · - · - · _ ..... . -·-·· .-·-·-·- · AL TIMETF.11 5£TTINC _ • _ • • _ , - • -

299'.! -·-· - u 
---··"· .- ·-· - ·- ·- -- ·- ~ .::!..-·· 
- . - · - · - " STA.'\DA&D TEMrt:M ni.E .- · -~ -·-;r;: 

- · - INDICATED ALT 4.00l1 . - · - · - - · - · - · . - · - · (I= .. ~· .-·-·-·- - _ . ...., -·-·-·-·-·-·-· , ~s. ~· -(!_-· " 12 r.~ - · - · - · -·- · - · ·· · - · - · -· ~ • ~... ~ tlllle 
~ · - - · - · - !=.... - ~ .. - · - · - ·- · - · -

-· -·-· - ·;: ( <! s_.-·-·- ·- ·- ·- ·- ·- ·- - ·- ·- ; . 
lc01n4 ~~ --- · - · J · - · - · - · - · - · - · - · - · - · - ·-·; ~ 

·-t ~·-~ ii; 
- ">). j:: L1, 

SEA LEVEL 

True Altitude Decreases When Going Into Cold Air 
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Changes in surface pressure may also affect the pressure levels at altitude. You can see from 
Figure 2 that an aircraft flying into an area of lower pressure will be lower than indicated altitude 
unless the altimeter is adjusted to the local altimeter setting. --

: ._ .E.'!i. - ·-
~ -·-... ,., ., ., ····;······· •.•.•.•.•.•.•.•.• ,.,.' ······.~~·.~·.~··~'!!!.•. - · --.. ---·•iii'i• 1• 1 •1 •1 • • • 11 

- - - --- .. ~: - .- ·- -·- -·- - ~ : ~:~ ~~~ ~:~ -- - - - -- -:/--- --·- - - ~~ -
- · - · - ;;> .-~~ - ---·----- ·- · ~ - ·- ·-·-·- · - · J: ~· -·- · 

-·-·-·-·-·- ·g ·- ·- ·- -- --- - --· .~. 
r . - · - -i: ~ - ·-· - !:); 

:;1,.. - · - · - · -·- · - · -·--·-· - · i: --~~- · -----·-~ - ----·-·-· 
- ·- ·-·- ·- · - · i: 

- ·- ·-----· ·-·-· 
·-·-· - -- ·- ·- ·-·-· .-·- ·- ·- ·-

---·- -·-·.---· S£A U.'VEL ----
~~l ·-.---·.. -·-

-· - • - ·- •AQi.:STOS ALTJM£TER 
S£TT1NC .?.8 86 H1 --- ·- · 

- • - • - NEW ORLEANS ALTIMETER 
- · - · - · - · - • - · SETI'1NC!8.9t HJ 

· - True Altitude Decreases When Going Into Low Pressure (Figure 2) 

ALTIMETER SETTING: The local altimeter setting "corrects" for the difference between 
existing pressure and standard atmospheric pressure. Whether local pressure is higher or 
lower than standard, when the aircraft altimeter is set to the local altimeter setting (assuming 
no setting scale error) it will indicate true altitude (MSL) at ground level. The indicated 
altiludes above ground level are normally r.ot true altitudes because of nonstandard lapse rates. 
The point to remember is that when all aii<~raft operating below 18, 000 feet are using the current 
local altimeter setting, they have a common reference for indicated altitude . (See ALTIMETRY -
Airman's Information Manual for additional details.) 

SUMMARY: 

I. For normal operations (except tc determine true airspeed, true altitude. engine 
operation, etc.) pilots should disregard the effect of nonstandard temperatures. 
However, both low temperatures and low pressures should be considered when 
selecting altitude for terrain clearance purposes. 

2. If the local altimeter setting is lower than the setting on the kollsman dial, the 
aircraft will be lower than indicated altitude. A reverse situation is also true. 

3. Both pressure and temperature must be considered when determining the relation 
of indicated altitude to true altitude . 
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IK»utd • •tletv u a.n 1Dlo:-mai:11m sen~tc• to tndh·ldual.s 
l'11ert~1rd tn Al:rc.a.n Wntte:n £umlnattof\t:. 

rFH ~ .. IO -2-

FAA Aero112u1lcal Cenlt r 
Fltght S1ancfards Ttchnlcal Ol• laion 
O,>erau ons Branch 
P. 0. Box 2S0~2 
0:0121\0m• Cay. OklAhoma 7312 ~ 

E.um ·O·Cr>ms a\·a1lahle Ir•• ol ch.>r ge • 
str.gle tepy only per rtqutst. Permi!>Stvn 
15 ltt>r eb;- gr.ir.ted 10 reproduce :rus 
m;uerW. 



c •= 

Department of Transportation 

FEDERAL AVIATION ADMlNlSTHATION 

IFR PILOT EXAM-O-GRAM 0 NO. 11 

Communications Procedures for 
Pilots on !FR Flight Plans 

-----~ 
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~~ 
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Many applicants taking the Instrument Pilot Written Examination have 
difficulty with test items concerning !FR radiotelephone procedures, 
techniques, and phraseologies. The services of Air Traffic Control 
(ATC), as well as the ability of a pilot to make maximum use of these 
services, are dependent on effe ctive communications. Several pages 
in the Airman's Information Manual specify pilot actions and responsi
bilities in this area, and these pages should be studied carefully. 

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

*Exam-0-Grams are non-directive in nature and 
are issued solely as an information service to 
individuals intert~sted in Airman Written Exami
nations. 
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1. How do IFR pilots know what ::requencies to use and monitor? 

Departing pilots are instructed when, and on what frequencies, to contact 
CLEARANCE DELIVERY, TOWER, DEPARTURE CONTROL, and CENTER. 
ATC assumes that pilots will make frequency changes as directed, will 
"check in" or report on the newly assigned frequency, and will monitor the 
frequency at all t imes. 

2. Why are numerous frequency changes required while enroute? 

Air Route Traffic Control Centers (ARTCCs handle most enroute flights) 
have jurisdiction over large geographic areas within which 100 or more 
IFR flights may be operating simultaneously. Direct pilot/ controller 
communications with these flights cannot be maintained on any one fre
quency, nor can the flights be handled by one controller. Consequently, 
the ARTCC is divided into SECTORS; each sector is handled by one con
troller, or team of controllers, and has its own sector discrete frequency. 
As an IFR flight progresses f:;om one sector to another, the pilot is 
requested to change to the appropriate sector discrete frequency. 

3. How much radiotelephone (communications) equipment is required for 
IFR flight? 

Regulations require that !FR pilots maintain a communications watch on 
the "appropriate" frequency, and make radiotelephone reports at specified 
times and places. The capabHity to transmit to a Flight Service Station on 
122. 1 {for relay of message to the control facility), and to receive on the 
voice channel of the VOR being used for navigation, meets the requirements 
of the regulation. However, this system imposes a severe handicap because 
of time lag and is impracticable in high density traffic areas. 

Transmitter/ receivers with 90 channel capability {118. 0 to 126. 9) are 
suitable for most IFR operations, however, pilots will have occasional 
difficulty maintaining direct pilot/ controller communications. This is 
because some sector discrete frequencies are higher than 126. 9. Radios 
with 180 channel capability {118. 0 to 135. 9) give more complete coverage, 
and radios with 360 channel capability (118. 00 to 135. 95) will provide all 
frequencies needed. 

4. Pilots of aircraft not having 360 channel capability may be assigned fre
quencies on which they are "unable." What should the pilot do in this case? 

Pilots having only a 90 channel radio cannot accept a frequency assignment 
above 126. 9, and pilots with a 180 channel radio cannot accept a frequency 
assignment with hundredth megacycle spacing, such as 127. 55. Make a 
written record of frequency assignments--and do not accept a frequency 
for which your radio is not equipped. 

IFR- No. 11 - 2 -



5. How about pilots who, having the radio capability, are unable to establish 
communications on a newly assigned frequency? 

This occasionally happens and is a good reason for recording frequency 
assignments. If "unable" on an assigned frequency, re-contact the 
transferring controller or facility. If you are unable to re-contact the 
transferring facility, then try the appropriate FSS, and failing this-
try for any ATC facility on 121. 5. Remember that if you contact an 
FSS for relay of message, it is well to state that you are IFR. 

6. What is the proper procedure for establishing initial contact on a newly 
assigned frequency? 

To establish initial contact when no position report is required, pilots 
should (on the initial call-up) say: 

(name) CENTER/ APPROACH CONTROL - (aircraft identification) 
AT (altitude/flight lev1~l) or AT (altitude/flight level) 
CLIMBING/DESCENDING TO MAINTAIN (altitude/flight level) - OVER. 

When flying in a non- radar environment (not in radar contact), and the 
communications contact is to be followed by a position report, use the 
procedure as outlined in the Airman' s Information Manual. 

7. How do IFR pilots receive SIGMETS, AIRMETS, and other weather 
information while enroute? 

IFR pilots who are monitoring an FAA enroute navigation aid for ATC 
clearances will hear all special and scheduled weather broadcasts. These 
broadcasts do not interfere with the pilot's monitoring ATC, because the 
broadcasts may be interrupted to relay an air traffic clearance. 

Pilots in direct communication with the ARTCC should monitor the 
navigation aid voice feature at sufficient volume level to be aware of 
special and scheduled broadcasts, and possible interruption of the station 
ident ification. Pilots should not voluntarily interrupt their listening watch 
on the assigned discrete frequency. Centers may direct a pilot to contact 
an FSS for weather information, or may authorize a pilot' s request to do so. 

8. Why is standard phraseology important in ATC radiotelephone contacts? 

Standard phraseology helps pilots organize their transmissions, reduces 
the possibility of misunderstanding, and saves time on the frequency. 
Remember that the controller may be working with a dozen or more air
craft on the same sector discrete frequency, and other pilots may be 
waiting to use this "party line." 
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9. How should a pilot in flight, desiring to file an IFR flight plan, contact 
ATC? 

A pilot in such a circumstance should contact the nearest FSS for relay of 
communications to ATC, or for assignment to the appropriate Center 
Sector Discrete Frequency. 

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

IFR flight plans filed in flight impose an extra load on ATC and often result 
in delaying the pilot. For this reason, IFR fl ight plans should be filed at 
least 30 minutes in advance of expected request time whenever possible. 
If it becomes necessary to file in flight, state that the flight is VFR (if in 
controlled airspace), give rE•liable position information, and maintain VFR 
conditions until clearance is received. 

10. What may you do to develop good radiotelephone techniques? 

1 - Study the pilot instructions and phraseology examples in the 
Airman' s Information Manual. 

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

3 - Know how to make the best use of the radiotelephone equipment in 
your aircraft. 

4 - Monitor ATC on the appropriate frequency at all times. 
5 - Listen to what is being said on the frequency. 
6 - Be as brief as practicable in your contacts. Know what to say and 

how to say it. 
7 - Always be alert to receive and copy instructions. 
8 - Learn to copy clearances quickly and accurately. 
9 - Don't accept a clearance unless you understand it and can comply 

with it. 
10 - If your aircraft has limited frequency capability, advise ATC of this 

fact. Don't accept instructions to make contact on a frequency you 
don't have. 

IFR - ~o. U 

FAA Aeronautical Center 
Flight Standards Techni~al Division, Operations Branch 
P. 0. Box 25082 
Oklahoma City. Oklahoma 73125 

Exam-0-Grams availab.e free of charge--single copy only per 
request. Permission is hereby granted to reproduce this material. 
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Department of Transportation 

F EDERAL AVIATION ADMINISTRATION 

IFR PILOT EXAM-0-GRAM 0 NO. 14 

VOR QUIZ 

A thorough understanding of all information provided by the VOR receiver will be helpful in 
taking the Instrument Pilot Written E:xamination, and will save pilots time, work, and worry 
in flight. The questions and explanations that follow concern the basic problems and a few of 
the refinements of VOR receiver operation. Awareness of the points brought out in these 
explanations will help you obtain mru-:imum utilization of this fine aid to air navigation. 

1. Does the CDI (Course Deviation Indicator) relate the selected course and the aircraft 
heading? 

No, the CDI relates selected course and aircraft location. The illustration below represents 
a VOR station and the surrounding area. The course selector setting is always represented 
by an imaginary line (in this case, 030°) extended through the station; the aircraft is located 
on, or to either side of this line. 

0.Joo 
... 1 

The problem of interpreting the CDI may be confusing 
if aircraft heading and selected course are not the 
same. However, the true relationship is readily 
seen by mentaUy (or actually) turning the aircraft 
to the heading shown on the course selector . 

2. How can pilots avoid "reverse sensing"? 

By keeping the course selector Sf?tting and the aircraft heading in approximate agreement. 
Only by this procedure will the CD! be deflected in the direction of the selected course. If 
the course selector and aircraft heading are approximately opposite, it is as though the pilot 
has done an "about face," and what was to his right is now to his left. He must now read the 
CDI in "reverse. 11 

NOTE: When flying an ILS loca1i:~er course, it is not always possible to avoid ''reverse 
sensing. 11 When the VOR receiver is tuned to an ILS frequency, the course selector 
becomes useless, and thE1 CD! automatically senses to the inbound front course 
bearing. When the aircraft is headed in the opposite direction of the inbound front 
course bearing, t he pilot must read the CDI in "reverse." 

3. In the diagram above, assume that the aircraft is located somewhere a.long the 120c - 300c 
line, which is perpendicular to the course selector setting. Would the receiver indicate 
TO or FROM ? 

Neithe r , there can be no TO- FROM r esolution along a line through the station, per pendicular 
to the course s elector setting . The area of no reliable TO- FROM indication may extend 20 • 
on each side (40° total) of this per pendicular line. The indication could be: a red flag, OFF, 
a partial or inter mittent TO- FROM, or no indication at all. 

• E.xam·O·Gra.ms are non -directive In nature and ar:J 
!ssued solely as an infor-rnatton sen•ac?:e to lndiv1duals 
inti!'rested in Alrma.n Written Examinations. 

FAA Aeronao11cal Center 
Fl ight Stand3rds Tecltmcal Di••islon. Operations Branch 
P . O. Box 25082 
Oklahoma Cny. Oklahoma 73125 8/ 65 
Enm-0 - Grams a•·a!lable free of charge- - single copy only Pf'r 
request. .Permission ts here-by g r:t.nted :o reprOduce thi.S mltc-rial. 



4. Wnat angular deviation from a VOR course is represented by 1/2 scale deflection of the CDI? 

5°. The CDI is normally calibrated to indicate a full scale right or left deflection (from 
center) at 10° from the selected course. This information is useful when approaching an 
intersection or intercepting a radial. The needle will start movement toward the center at 
a position 10° from the radial set on the course selector. The rate of m·:)Vement can be 
interpreted as an indication of distance from the station, and is a clue to the lead required 
for an interception turn. 

If approximate distance to the VOR station is known, this angular sensitivity provides infor
mation on approximate distance off cour se. Based on the formula - 1 degree equals 1 mile 
in 60 miles - an aircraft which is 30 m1les out, and shows a 1/ 2 scale (5 ) CDI needle deflec
tion, would be 2 1/ 2 miles from course centerline. 

NOTE: Rem-~mber that the CDI is 4 times as sensitive when used in ILS localizer function, 
and the needle will move 4 times as fast, requiring the pilot to plan and act accord
ingly. A one- half scale deflection of the CDI represents approximately 1 1/4° from 
the localizer centerline. 

5. Wnat degree of accuracy can be expech?d in VOR navigation? 

This depends on pilot technique and systems accuracy. The following table shows an example 
of accumulated system errors, and the approximate effect at 30 miles distance from the 
station: 

VOR radial error 1" = . 5 mi. 
Airborne r eceiver error 4" : 2. 0 mi. 

0:- = 2. 5 mi. off course 

(NOTE: In many cases system 
errors will have a cancel
ing effect. ) 

AJ.1y error in pilot technique could be added to the total of the above system errors. The need 
for proper adjustment of the VOR receiver, and precise navigation by the pilot, is evident. 

WI\ - /\o. 14 - 2 -



D EPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

IFR PILOT EXAM-O-GRAM 0 NO. 15 

THE WEATHER DEPICTION CHART IS FOR YO.LI. 

"Pictorial" v1eather charts are used to aid the IFR pilot in visualizing the overall \·ieather 
situation; consequently, applicants need to be familiar with them. These graphic displays, 
available at Weather Service Offices, and most Flight Service Stations, are designed for rapid 
visual communication of weather conditions. Most important of these pictorial charts for weather 
briefing purposes are: WEATHER DEPICTION, SURFACE PROGNOSTIC, and RADAR SUMMARY. The WEATHER 
DEPICTION chart is discussed in this Exam-0-Gram; the other two charts are reviewed in Exam-0-
Grams 16 and 17 . 

The "pilot oriented" picture of weather conditions on the WEATHER DEPICTION chart i s made with 
~in mind. The chart provides at c glance basic infonnation on areas and amount of cloud 
cover, heights of cloud bases , visibility and obstruction to vision . In addition, the chart 
shows major fronts and high and low pressure centers from the surface analysis for the preceding 
hour . This chart is a choice place to begin your weather briefing and flight planning. From it, 
you can determine general weather corditions more readily than from any other source . It gives 
you a "bird's eye" view at map time cf areas of favorable and adverse weather and pictures 
frontal and pressure systems associated with the weather. 

The chart may not completely represent enroute conditions due to (1) variations in terrain and 
weather between stations; and (2) weether changes that may have taken place after the data has 
been plotted . After you evaluate the general picture, your final flight planning must consider 
forecasts , progs , and the latest pilct, radar , and surface weather reports . 

A typical Weather Depiction Chart appears on the next page. By learning the few symbols shown 
below, you can easily read every meteorological feature on the chart . Study the symbols for a 
few minutes--then test yourself on t~e Quiz that follows. 

TOTAL SKY COVER fVEATHER AND OBSTRUCTIONS TO VISION 

Q Clear 0 Overcast, with breaks 

~ Scattered • Overcast 

.. Broken, or thin broken Q9 Obscured 

~ 
1' Clouds Topping Ridges 

t::. - Hail 
Fr. - Thunderstorm 

• • - Rain 

'* - Snow 
• - Drizzle 

00 - Haze 
- - Fog 
/"" - Smoke 

r.\J - Freezing Rain 
RV - Freezing Drizzle 
V - Rain Shower 
~ - Snow Shower 
~ - Ice Pellets 
~ - Blowing Dust 
J l - Blowing Sand + -Blowing Snow 

Figu~es below.the sky.c~ver symbols a1·e cloud heights in hundreds of feet--either the ceiling; 
or , 1f there is no ce1l1ng, the height of the lowest scattered. Numbers and letters left of the 
symbols, represent visibility and weather or obstructions to vision . A height below a broken, 
overcast , or o~sc~red sky ~over always indicates a ceiling. Absence of a height below one of 
these symbols 1nd1cates th1n sky cover or partial obscuration Absence of visibility indicates 
the visibility is more than 6 miles . · 

OJSTRIBUTI01': zc.307 

• ~m .. O·Grams are non·dlrec.tlve ln n':llure and are 
issued solely as an Information service to Individual• 
interested ln Airman Wrtuen £x:amlna1lon1. 
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Vital Statistics: 

WEATHER DEPICTION charts are issued eight times daily, at approximately 3-hour intervals. Each chart is marked with the hour 
of collection (GMT) of the weather data from which the chart was made . It is important to remember that the chart may not 
depict the present situation; each chart is approximately 1 1/3-hours old when it is distributed and will be approximately 
4 1/3-hours old before it is replaced. 

Tips on Using Weather Depiction Char ts: 

Remember that they are only one of many useful tools for weather briefing. The Heather Depiction Chart is simply a good 
place to start--a good place to get a picture of general weather conditions. By comparing this chart with the Surface 
Prognostic (a prediction of the weather situation at a specified time), by reviewing terminal and area forecasts, by studying 
the latest Aviation Weather reports for appropr1ate locat1ons, and by checking availab·le PIREPS , AIRMETS , SIGMETS, and RADAR 
information, you can reach a safe, sensible, and suitab1e decision for your flight. 

QUIZ: (Ans1o1ers on page 4.) 

l . What are the sky conditions in New Mexico? 

2. What ceiling and visibility categories exist in Kansas , progressing from the northwest to the southeast? 

3. What is the ceiling and visibility in the southwest corner of Mississippi? 

4. Describe the weather conditions at Arcata , California . 

5. What can you determi ne from the chart regarding the visibility and height of the clouds just behind 
the front in the southeast corner of Texas? 

6. What can be determined from the Sky Cover symbol of the station in northeast New Mexico? 

7. Describe briefly the weather conditions associated with t he front in Missouri and Indiana . 

8. What kind of f ront or fronts are shown on the chart? 

9. At approximately what time (CST) would this chart be available? 

10. At 0900 CST, approximately how old is the data shown on this chart? 

11. At what time (CST ) wi l l the next Weather Depiction Chart be available? 

) 



ANSWERS TO QUIZ: 

1. Clear in the west and southwest, scattered clouds in the central and south
east, and overcast in the east central . 

2. VFR, MVFR, and IFR. 

3. Ceiling 200 feet; visibility 1/8 mil e. 

4. Sky obscured, fog, ceiling and visibility zero. 

5. The visibility is more than 6 mi les and the scattered clouds are at a 
height of 23,000 feet. 

6. The clouds are thin broken. 

7. IFR conditions exist . 

8. A cold front in eastern Texas, a cold front from southeast Oklahoma to the 
center of the Low at Lake Huron , and a stationary front northeast from the 
Low. 

9. l300Z Chart available at approximately 1420Z or 0820 CST. 

10. l300Z is 0700 CST. The data is 2 hours old at 0900 CST. 

11 . Approximately 1120 CST (160CZ chart, available 1720Z) . 

IFR - Xo. 15 
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DEPART~fENT OF TRANSPORTATIOI'< 

Federal Aviation Administration 

IFR PILOT EXAM>O-GRAM 0 NO. 16 

LO~ LEVEL PROGNOSTIC CHARTS 

- - Visual Weather Forecasts - -

Certain weather situation charts in the current Instrument Rating (Airplane) ~lritten Tests re
quire interpretation by the applicant . Recent analyses indicate that many applicants are incor
rectly interpreting this information. This Exam-0-Gram will attempt to clarify the information 
contained on the LOW LEVEL PROGNOSTIC CHART. 

As a pilot, you should be familiar 1>1ith the weather charts which are designed for rapid visual 
corrrnuni cation of 1~eather conditions Nhich may affect your flight. Weather situations are pre
sented on LOW LEVEL PROGNOSTIC, WEATHER DEPICTION and RADAR SUMMARY charts . They are important 
in a good weather briefing because t hey assist both the pilot and weather briefer to visualize 
existing and expected weather conditions . These charts are available at all ~leather Service 
Offices and an increasing number of 7 light Service Stations. This Exam-0-Gram will cover .Q.!!ll 
the LOW LEVEL PROGNOSTIC chart. Refer to Exam-0-Gram #15 for discussion of the WEATHER DEPIC
TION chart; #17 for the RADAR SUMMAR'( chart . 

The LOW LEVEL PROGNOSTIC charts, as the name implies , show a rediction of low level (belo1~ 
24,000 feet) weather conditions . These charts are i ssued as panel s - - 2 panels show the 
12-hour and 24-hour forecast of clouds and freezing levels , and 2 panels show the 12-hour and 
24-hour foreca st of significant weatner conditions. These charts are issued 4 times daily with 
val id times (the actual time at whic , the charted situation is expected to exist) of OOOOZ , 
0600Z, 1200Z, and 1800Z. The valid ~ime of the 12-hour Prag i s approximately 6 hours after re
ceipt due to the time required for chart preparation. To determine expected conditions beyond 
the valid time of the 12-hour Prog, you must interpolate between the 12-hour and 24-hour Progs . 

A complete set of PROG charts i s reproduced on the next page, followed by a list of symbols used 
on the charts and a short qui z. 

The 12-hour and 24-hour SIGNIFICANT l~EATHER PROGs (Panels A and B) contain forecasts of ceiling 
and visibility, areas of moderate or greater turbulence, and freezing levels. Icing is implied 
in clouds above the freezing level . 

The 12-hour and 24-hour SURFACE PROGs (Panels C and D) contain forecasts of fronts, pressure 
centers and areas of precipitation . In areas of precipitation, thunderstorms imply moderate 
or greater turbulence. 

FAA Aer-0nau11c>.I Center 
Flight Standai-.!s Technical 01\islon, Oper~tions Branch 
P. 0 . Box 250112 
Oklahoma Cu), Oklahoma 73125 11/6 5 
£x:un-O- Gr>.ms antlable free of charge· · single copy only per 
r equest. PermissJon IS hereby gr>.nted to reproduc• this material. 

• Eo.m·~·Crams are non -directh·e in nature :and a.re 
Issued solely 25 2n information aervlte to lndMduala 
intere.sted in Airman Written £.x.aminatton.s. 
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THE FOLLOl4ING SYMBOLS ARE USED ON LOW LEVEL PROG CHARTS TO SHO~! THE CONDITION INDICATED 
SIG WEATHER PROG SURFACE PROG 

( IFR 

VFR 

) CEILING LESS THAN 1000 FT 
AND/ OR VISIBILITY LESS 

THAN 3 MILES 

AREAS NOT OUTLINED INDICATE 
CEILING ABOVE 3000 FEET AND 
VISIBILITY MORE THAN 5 MILf.~: . 

~CEILING 1000-3000 l'T INCLUSIVE 
~AND/OR VISIBILITY J-5 NILES 

/---- - - -, MODERATE OR GREATER 
1
, ) TURBULENCE -------

MODERATE TURBULENCE 

SEVERE TURBULENCE 

FREEZI NG LEVEL ABOVE MSL 

FREEZING LEVEL SURFACE 

QUIZ (answers on the next page) 

CONTINUOUS OR INTERMITTENT PRECIPITATION 

( ) 
LESS THAN .5 AREA 

. COVERAGE 
~-----

.5 OR MORE AREA 
COVERAGE. 

e INTERMITTENT RAIN 

e e CONTINUOUS RAIN * INTERMITTENT SNOW * * CONTINUOUS SNOW 

r·- ·~ . . 
'-- · - · _/ 

£~~.::::::. ·-------------=------
~-:~~-::;7 

• v 

* v 
~ 

SHOWERS 

LESS THAN .5 AREA 
COVERAGE 

.5 OR MORE AREA 
COVERAGE 

RAIN SHOWERS 

SNOW SHOWERS 

THUNDERSTORMS 

l. Converted to local standard times, the valid (forecast) time for the 12-hour Prog 
is 

2. Valid time (CST) for the 24-hour PROGs is 
3. On a flight from KANSAS CITY to DALLAS, \'lould you expect icing above 8,000 MSL in 

northeastern OKLAHOMA? 
4. The freezing level in central KANSAS at 1800 CST on the current day is expected to be 

5. On a flight from OKLAHOMA CITY to LOS ANGELES, moderate or greater turbulence is 
forecast for 0400 PST in the general vicinity of 

6. What type of precipitatior is expected in WYOMING at 1700 MST? 
7. If you were planning a flight across northeastern WYOMING at 1700 MST , would you 

exoect IFR. VFR, OR MVFR weather? 
8. By 0700 EST on t he current day, the significant weather in WEST VIRGINIA and central 

PENNSYLVANIA is expected to be 
9. Would you expect the weatter inARKANSAS to be improving or deteriorating by 1800Z? 

10. Would you expect the weather in COLORADO to be improving or deteriorating by 2100Z? 

ffR - !\o. 16 -3-



Answers to the QUIZ 
1. 0700E, 0600C , 0500M, 0400P, 0200H , and 0200A . 
2. 1800 CST. 
3. Not likely (no clouds are forecast below 3000 feet and other clouds are unlikely in 

the high pressure area. 
4. 8,000 feet MSL. 
5. Western ARIZONA, southern CALIFORN IA and southern NEVADA . 
6. Continuous snow over more than half the area. 
7. MVFR. 
8. Ceilings between 1 ,000 and 3,000 feet AGL and/or visibility 3 to 5 miles. 
9. Improving (Interpolate between t~e 12-hour and 24- hour progs. 

10. Deteriorating . 

Remember that the LOH LEVEL PROGNOSTIC charts represent a forecast of ~1eather conditions which 
are expected to -- but do not always -- develop . The meteorologist or pilot weather briefer 
on duty will help you examine .current and pertinent weather details by referring to surface 
weather reports , terminal forecasts, radar information, AIRMETS, SIGMETS, and PIREPS. After 
making a decision to fly into an area of marginal weather, ALWAYS pl an an alternate course of 
action in case the weather goes "Sour." - - -
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D EPARTMENT OF TRA~SPORTATION 

F<>deral Aviation Administration 

IFR PILOT EXAM-O-GRA~f0 NO. 17 

THE RADAR SUMMARY CHART 

In addition to the WEATHER DEPICTION AND SURFACE PROGNOSTIC CHARTS (covered in INSTRUMENT PILOT 
EXAM-0-GRAMS 15 and 16), the RADAR SUMMARY Chart is used to present weather situations in Instru
ment Pilot Written Tests . The RADAR SUMMARY Chart deals primarily with weather of a potentially 
hazardous nature and, for this reason , it is important in pilot weather briefing . Anything shown 
on this chart along or near a pilot's route of flight must be taken into account and considered 
carefully. 

Complete RADAR SUt1MARY Charts are transmitted at 3-hour intervals. However, sections of the 
chart may be sent at 1-hour intervals when strong or significant radar echoes are observed . The 
analysis east of the Rocky Mountains is based on radar observations taken at over 90 weather 
radar locations . In western mountain regions, the analysis is based on observations taken by 
Weather Service Radar Meteorologists using FAA's Air Traffic Control Radars. 

The charts show actual areas of radat· echoes which are produced by a concentration of liquid or 
frozen water drops . These echoes represent the interior regions of moisture laden clouds and, 
the greater the concentration and size of the drops (as in cumulonimbus clouds), the stronger 
the echoes and the greater the probability of hazards . 

Unlike the WEATHER DEPICTION Chart , which shows areas of low cloud cover and heights of cloud 
bases, the RADAR SUMMARY Chart shows precipitation areas and usually only the heights of echo 
tops . The RADAR SUMMARY Chart also distinguishes between gentle precipitation and the more 
hazardous showers and thunderstorms. Together, these two charts provide a three-dimensional 
picture of clouds and precipitation . 

The echo pattern of the RADAR SUMMARY Chart is the arrangement of echoes . A pattern may be 
(l) a line of echoes, (2) an area of echoes, or (3) an isolated cell . A cell is a solid 
convective mass normally 20 nautical miles or less in diameter . Echo coverage indicates the 
extent of precipitation echoes within an area or line. 

Movement of individual storms within a line or area often differs from the movement of the 
overall storm pattern . The movement of an isolated cell or individual echoes is shown by a 
direction arro1·1 and a number represerting speed in knots . Movement of a line or area is shown 
by an arrow with flags, a full flag for 10 knots, and a half flag for 5 knots. 

A li st of symbols used on the Radar Summary Chart appears on page 3. Symbols in the left and 
middle column are common to all plotted radar weather reports . Those in the top right column 
are used mostly east of the Rocky MoLntains , and those in the lower part of the column are used 
with ARTCC Echo Reports . 

Dl~TRIBlTIO~ : ZC-10i 

• Exam·O-Grams art non·dlr•t!lv~ In nature and are 
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RADAR CHART LEGEND 
SYMBOLS COMMON TO ALL PLOTTED RADAR WEATHER REPORTS 

WEATHER SYMBOLS 

A Hail 
R Rain 
RW Rain Showers 
S Snow 
SW Snow Showers 

IP Ice Pellets 
L Drizzle 
ZL Freezing Drizzle 
ZR Freezing Rain 
T Thunderstorm 

ECHO INTENSITY 

- Weak 
(No symbol) Moderate 

+ Strong 

X Intense 
XX Extreme 
U Unkno~m 

++ Very Strong 
Solidus (/) Separates intensity from 

intensity trend 

TREND 

+ Increasing 
- Decreasing 

NC No Change 
NEW New 

Examples of 
Precipitation Types, Intensity, and Trend 

TRW+/- Thunderstorm, heavy rainshower, 

HEIGHTS OF ECHO BASES AND TOPS 

Heights in hundreds of feet MSL are entered 
above and/or below a line to denote echo 
tops and bases respectively. Examples are: 

450 Average tops are 45,000 feet . 

200 -SO Tops 20,000 feet; bases 8,000 feet. 

350 Top of individual cell, 35,000 feet. -
,620, Maximum tops, 62,000 feet . 

A250 Tops 25 ,000 feet, reported by air
craft. Absence of a figure below 
the 1 ine indicates that ec.ho base 
was not reported. Radar detects 
tops more readily than bases, since 
precipitation usually reaches the 
ground . Also, curvature of the 
earth prohibits the detection of 
bases of distant precipitation . 
Information from ATC radar shows 
tops only when reported by aircraft . 

) 

SYMBOLS USED WITH WEATHER SURVEILLANCE RADAR 

!) A line of echoes 

0 An area of echoes 

0 Isolated cel 1 

• Strong cell detected by one radar 

... Strong eel 1 detected by two or 
more radars 

ES Over 9/10 coverage 

<ID 6/10 thru 9/10 coverage 

CD 1/10 thru 5/10 coverage 

decreasing in intensity . 
R-/NC Light rain, no change i n intensity. 1-----------------------1 
TRW-/NEW Thunderstorm, l ight rain shower, 

(!) Less than 1/10 coverage 

;- - - ; "Boxes" enclosed by dash lines indi-

I 
I 

newly developed . 
S Snow (No intensity or charac

teristic is shown for frozen 
; , cate severe weather watch in effect . i--- ----------------1 
1 _ • -~ Refer to latest "WW for specifics. 

precipitation.) 

MOVEMENT OF ECHOES 
(Examples) 

~5" Northeast at 15 knots . (Individual 
/"' Echo) 
LI.L_ East at 25 knots . (Line or area 

movement) 

NE 

NA 
OM 

SYMBOLS INDICATING NO ECHOES 

No echo (equipment operating but no 
echoes observed). 
Observation not available. 
Equipment out for maintenance. 

SYMBOLS USED WITH ARTCC ECHO REPORTS 

(Solid line) Echo boundary from 
ARTCC scopes. 

Line of echoes--possible squal l 
line. 



.\ . 

WEATHER DEPICTION 

From the excerpts above, you can see that the Weather Depiction Chart and the Radar SUlilllary Chart 
complement each other--it takes both charts to obtain a three-dinensional picture . 

The \.!eather Depiction Chart sho1'/s where the fronts are; a warm front extends east from the Low , 
and a cold front runs southwest . Thunderstorms are indicated ahead of the cold front , but from 
this chart \'le cannot determine the height of the buildups or the intensity. The Radar Surrinary 
Chart shows a solid line of thunderstorms j ust ahead of the front 1·1ith buildups to 53,000 feet. 
The symbols on the chart indicate that the thunderstorms are intense to extreme along this line 
of echoes . 

From the Heather Depiction Chart, you can see that north of the Low is an IFR area with both low 
ceilings and visibilities (ceilings from 3 to 9 hundred; visibi l ities 1 to 2 miles) . The Radar 
Su1T1J1ary Chart indicates that the area of echoes northwest of this Low covers not more than five
tenths nor less than one- tenth of the area , and that the average tops of the echoes is 19 ,000 . 
Also, only light rain showers are indicated . Notice that the area of thunderstorms i s moving 
to the southeast at 20 to 25 knots. Also notice t hat no general movement is indicated for the 
area of showers north of the low . However. individual cells over the Dakotas are moving to the 
south at 18 knots, while over Wisconsin cell movement is toward the northeast at 20 knots . 

By studying both charts , one can obtain a fair picture of the conditions to expect in a given 
area and especially the areas to be avoided . 

For another example of how one chart complenents the other, observe that the Weather Depiction 
Chart shows the area ahead of the front in central Texas to have VFR and MVFR weather conditions; 
but from the Radar Sumary Chart , one can see there is a severe weather watch in this area . 

r:~..,., '•' • toa ~t~u:ra-:. t •-
s:· ·~• •• ~trJ• \t!'"""' ~ffl~ ( 6 f'f{f, ltl ,,,. ~ lt'Jft'l'~ 
; .c. a.. rn:az 
C· ll•cr~ cs·, . ti•h"""' nm 8/66 
r~~-?~a .. ,.q a. au.ar ... fr•• ''"'Jr;e- · "- ,. i. 1 cir:ly PH 
"'fla!:.L P "lrtntt,_ 1 ~f'1"~Y g:f"al": ::fd to ~t ! hf 
-•t"'°ial. 
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Department of Transportation 

FEDER~L AVIATION ADMINISTRATION 

IFR PILOT EXAM-0 -GRAM" NO. 18 

"RATE OF TURN" 

Many applicants who take FAA Instrurr.ent Pilot Written Examinations misinterpret the Turn and Slip 
Indicator and lack an understanding of the relationship between airspeed, angle of bank, and rate of 
turn. The purpose of this Exam-0- Gram is to remove some of this confusion. 

Misinterpretation of the turn and slip indicator is caused by two major factors: (1) The marking and 
legend on the face of the instrument, and (2) misinterpretation of the "ball" (or slip/skid indicator). 
In general appearance, turn and slip instruments can be divided into two types: one having a center 
index only (see illustrations A and D of Figure 1), and the other having a center index and a two-needle
width deflection mark (doghouse) on either side (see illustrations Band C). A one- needle-width 
deflection on instruments having only the center index indicates a standard rate turn (3 ° per second). 
Instruments with doghouses may have different legends, e.g. "2- Min. Turn," "4-Min. Turn," "Turn 
and Bank;" regardless of the legend, if the instruments are properly calibrated, a one- needle- width 
deflection indicates a turn of 1. 5 ° per s econd. A standard rate turn (3 ° per second) is indicated when 
the needle is aligned with the doghouse . 

The turn needle indicates the "quantity" of the turn and is completely independent of the "ball." If the 
turn needle is properly calibrated, it shows the correct rate of turn regardless of the position of the 
ball. The ball indicates the "quality" of the turn. If the turn needle indicates a turn and the ball is 
not centered, and the pilot is using no pressure on the rudders, then the airplane is out of trim or rig. 
In this case, the pilot will have to use rudder pressure to center the ball and opposite aileron to keep 
the rate of turn constant. If the turn needle is centered and the ball is "out of center," the airplane is 
flying in a slip or wing low attitude. In airplanes without r udder trim, it is often necessary to hold 
rudder to center the ball; in this case the rudder is being used as a trimming device. 

Assuming that the instruments in Figure 1 are properly calibrated and the airplane is properly 
trimmed for the speed and power setting, WHAT IS THE "RATE OF TURN'' INDICATED BY EACH OF 
THE ILLUSTRATIONS, AND WHAT DOES THE BALL INDICATE? 

ANSWERS: 
Needle 

A. 0° - no turn. 

B. 3° per second. 

C. 1 1/2° per 
second. 

D. 3 ° per second. 

A B c D 

Figure 1 

Ball 
The ball indicates that the right wing is low. The pilot is holding left rudder. 

The ball indicates a skidding turn. If this occurs during the roll into a turn, 
the pilot is using too much right rudder; if the bank is already established, 
he is holding right rudder . 

The ball indicates a slipping turn. If the pilot is r olling into a turn, he is 
not using enough right rudder; if the bank is established, he is holding left 
r udder. 

The ball indicates a coordinated turn. FAA At-r'llll;tllllt.--.al Ccnl\'t" 
Fl i1.,l 1I SJaucbrds. Tc. l bnu::al 01\' 1sion. 
Ot)t'r:atlutLS lh :anch, 
P. O . lk>)( 2So.ii2 
~LlbttlU..1 CHL Otd:ahwua 7312S 1- 67 
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Issued solely as~ Information service to Individual• 
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Pilots should also understand the relationship of true ai rspeed and angle of bank to both rate of turn 
and radius of turn. Figure 2 shows three airplanes flying with the same bank at different airspeeds . 

A B 

"- ~ 
Bank 20~ Bank 20° 
130 knots T AS 195 knots TAS 

Figure 2 

WiflCH AIRPLANE HAS THE GREATEST RATE OF TURN? 

ANSWER: 

c 

~ 
Bank .20° 
2 60 knots T AS 

Airplane A, having the slowest airspeed and consequently the shortest radius of turn, has the 
greatest rate of turn. 

Many people are misled into thinking that the fastest airplane would complete a 360° turn in the 
least time. This is not so! For example, one of our high speed jets flying at a true airspeed of 
1, 750 knots, and utilizing the 20° bank of Figure 2, would require approximately 26-1/ 2 minutes 
to complete a 360° turn. Contrast this with the 2 minutes it would take airplane A to complete 
a 360° turn with a bank of 20° and an airspeed of 130 knots . 

Most pilots know that the radius of turn increases with an increase in airspeed, but do not know the 
ratio of this increase to the airspeed. If the radius of turn increased in the same ratio as the air
speed, then the rate of turn would remain constant. The actual radius of turn, however, varies as 
the square of the true airspeed. Therefor e, since the speed of airplane C is twice that of airplane 
A, the radius of turn of airplane C will be 4 times that of airplane A: (22=4). Consequently, it 
would take airplane C twice as long to complete a 360° turn, since C will travel four times as far 
as A but is moving only twice as fast. 

IFH - :"\o. 18 



Department of Transportation 

FEDERAL A VIA TIO~ AnMINISTRA TION 

IFR PILOT EXAM-O-GRAM 0 NO. 19 

TELEPHONE WEATHER BRIEFING 

A pilot seeking a weather briefing may be compared to a buyer shopping for goods or services. 
If the buyer can clearly identify and state his needs, he is more easily and adequately served. 
If the seller can understand and assist in solving the buyer's specific problems, he will gain a 
satisfied and steady customer. So i: is in a pilot briefing. The pilot must define his needs-
not simply "HOW'S THE WEATHER EASTBOUND"--but "WHEN' ' (ETD & ETA) - "WHERE'' 
(destination and route) - and "HOW" (VFR or !FR). The weather briefer in turn must speak in 
terms of weather elements that will affect the flight. 

When the weather briefing is done by telephone, there is an added burden imposed on effective 
communication. In the telephone briefing it is most important that pilot and weather br iefer 
take special care to cover specific iterns of critical information. It is essential that each 
person have a good idea of what he - and also the other fellow - really needs to know. Test 
items that deal with weather briefing in the INSTRUMENT P I L OT WRITTEN TEST may be 
based on a telephone call, creating a s ituation which requires considerable initiative on the 
part of the pilot to obtain the necessary infor mation . The following items are considered 
essential, and this list s hould be kept well in mind by instrument pilots and instrument pilot 
applicants. 

WHAT DOES THE BRIEFER NEED TO KNOW ? 

WHO? 1. Aircraft identification or pilot's name 
(Briefer needs this information for his log.) 

WHEN? 1. Estimated time of departure - ETD 
2. Estimated time enroute - ETE (or estimated time of arrival - ETA) 

WHERE? 1. Destination 
2. Route 

HOW? 1. Type of flight plan (VFR or IFR) 
2. Type of aircraft (non- turbocharged, turbocharged, turboprop, or jet) 

Pilots should provide this information promptly, in a brief and well-organized manner . 

DISTRIBUTION: ZC-307 
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WHAT DOES THE PILOT NEED TO KNOW ? --

1. Present weather conditions at destination, and along the proposed route of flight. 
2. Trend and forecast at destination - also al the alternate. if required. 
3. Trend and forecast of weather conditions along the proposed route of flight. 
4. Freezing level, icing conditions, and turbulence. 
5. Present and forecast thunderstorm activity. 
6. Winds aloft at appropriate altitudes . 
7. Escape routes - areas of good and/ or improving weather. 
8. NOTAMS & AIRADS 

These items provide a basis for a picture of flight conditions and should enable the pilot to 
make suitable preflight decisions. Thi:3 information is normally supplied by the pilot briefer ; 
however, it is the pilot's responsibility to make sure that each appropriate item is covered -
and that he understands the briefer's explanations. 

1i--11 '" 1•1 

FAA Ae-:-onautical Center 
Flight Standards T<:chniral Olvlston 
Opera11ons Branch 
P. 0. Box 250ll2 
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Exam·O· Crams J\"allablt' Ire• ol charve· 
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Department of Transportation 
FEDERAL A VIATION ADMINISTRATION 

IFR FILOT EXAM-O-GRAM 0 NO. 21 

IFR Weight and Balance Computations 

r-
Weight x 

Q 
Arm : 

~ 
Moment 

Q 

Applicants preparing for the instrument pilot written examination should be familiar 
with weight and balance computations as they pertain to instrument flight . Although 
weight and balance is a prime consideration for every flight, instrument conditions 
make the consequences of improper loading particularly unsafe. If the total weight of 
the aircraft is beyond the maximum limit, there is an increase in stalling and landing 
speeds as well as a decrease in i·ate of climb, ceiling, and safety factor in turbulent 
air. If the center of gravity is located outside of allowable limits, the stability of the 
airplane may be affected and control forces may be erratic. Any of these adverse 
flight conditions add to the burden imposed on a busy pilot in an instrument environment. 

When preparing for an instrument flight, the pilot should systematically check the 
weight and balance situation as part of his preflight planning. He should take into 
consider at ion: 

1. Empty weight and center of gravity from airplane records. 
2. Actual weights and seating locations of pilot and passengers. 
3. Baggage weight and location. 
4. Fuel as loaded, or at least a minimum to fly: 

a. To first airport of intended landing. 
b. To alternate (if requi.red by FAR 91. 83). 
c. Forty-five minutes at normal cruising speed. 

He should apply this information t o the charts, tables or instructions in the Airplane 
owner's Manual. If limitations are not exceeded, he can conduct a safe operation. If 
the loading is over maximum des lgn weight or out of allowable center of gravity range, 
an adj ustment must be made in order to maintain safe operations. 

A typical weight and balance problem found in the Instrument Pilot Written Examination, 
or on an actual Instrument Flight) is presented here as an example. 

• E:xam-0-Gnms are non-dlrectlve In nature and are 
Issued solely aa an !nlot'"matlon service to lndlvldual.9 
Interested In Airman Wr itten Examinations. 
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Assume that you are planning a flight in a light twin-engine alrplane and that your load 
consists of four passengers, full fuel, and 360 lbs. of baggage. The weight and balance 
computations for this flight may be approached and solved as follows: 

A. Check the limitations in the AffiPLANE OWNER'S MANUAL 

W
NERS MANUAL . . o 

31.0" 
PILOT SEAT 

co-Plt.Oiss SEAT 31.o'' 
OR PA . 1' 1 

2 PASS. s~~~ l~~.o" 

::rrG 

LIMITATIONS~ 
MAX. ALLOWABLE W 

T. 
C·G·LIMITS s.100 lbs 
USA 35.d 43 I" 

BLE FUE · 
1'20 L.AT 35 O" 
~ 001.MAX Sib · 

OIL s.per gal. 
AT 3 511 

24qts. 7.5 lbs - . 
BAGGAGE . oat. 

AT 630" 
NACELLE . 

AF"T CABIN S 200 lbs. 
AT 124.0" 
ISO lbs 

B. Determine the Empty Weight and the Empty Weight Center of Gr.avity from 
the lah·st weight and balance r eport in the Airplane's Records. 

[ EMPl'Y WEIGHT 
EMPl'Y WEIGHT CENTER OF GRAVJ!J::f. 

3450 lbs . 
36.5" from datum 

C. Determine if the Maximum Allowable Weight is exceeded: 

Empty weight 
Pilot & passenger 
Two passengers 
One passenger 
Baggage, Nacelles 
Baggage, Aft Cabin 
Fuel 
OU 

15!i + /65' ~ 
I Go + 2.oo JlM 
, ...., 0 .01J.d 

~ro 
~ao 
'.%0 
no 
200 
160 
Jgo 

45" 
51.fffS" ~ 

The maximum allowable weight limit of 5100 lbs. is exceeded by 385 lbs. This condition 
must be corrected before flight and before a cheek can be made on the center of gravity 
location. There are three parts of the useful load which can be off-loaded to reduce 
weight- - fuel, baggage, or passengers. The selection of one or several of these possi
bilities depends upon the requirements for the flight. 

If conditions are such that all passengers and their baggage need to go on the flight, you 
can carefully calculate your fuel requirements and reduce the fuel load to the minimum 
reqr.ired by FAR 91. 23. 

l FH - :\o. 21 



FUEL REQUIRED FOR IFR FLIGHT 

TO THE FIRST AIRPORT OF INTENDED LANDING 
TO THE ALTERNATE AIRPORT 

(Assume ceilings are low at first airport) 
TO FLY 45 MINUTES AT CRUISING SPEED 

~~~. 
~o ~ · 

90 ~· 

3 

You can reduce the fuel load to 90 gal., a reduction of 240 lbs . This helps, but it is not 
enough. Now you must insist th&.t either some of the baggage be off-loaded or someone 
stay home. For the sake of the problem, let's assume that you remove 145 lbs. of 
baggage from the nacelles. The total weight is thereby reduced 385 lbs., bringing the 
airplane weight within the maximum allowable limit. 

D. Determine if the Center of Gravity is within limits. Although many Owner 's 
Manuals provide short-cut methods, Center of Gravity can always be calculated by 
dividing total moments by total weight. Moments are a product of weight times arm 
for each item, and the arm is an indication of the location of the item expressed in 
inches from a standard datum line. Using the arms given in the owner's manual and 
the weights calculated in step C above you obtain: 

ITEM WEIGHT (lbs. ) x ARM (in.) = MOMENTS 

Empty weight :.1 '-1-5 0 3<o.s 1~59 '51. 5.0 

Pilot & passenger 3~0 37. 0 t' ~tfo.o 
Two passengers 3 " 0 7 /. ·7 :;..5 i ,,,,, 0 

One passenger I 7 0 (05. 0 17%5() .0 
Baggage (Nacelles) 55 (oi3 . 0 34<t,5.o 
Baggage (Aft cab~) I t,,o t~'/ . o 19g40 .o 
Fuel 5 it o 35. 0 I 8 '9 o c. 0 
Oil '15 3.5 ' 57 . ~ 

5 I OD ~~ ?>'1 g~. 5 

CENTER OF GRAVITY ~~';?) 1g9. 5 
. 

51DO = 43. g g . 
Out of limits again! These calculations show that the center of gravity is located . 78" 
behind the aft limit, and an unsafe flight condition exists. 

You can make a correction by m:>Ving some of the heavier loads to relatively forward 
locations. This can be accomplished by having the passengers swap seats or by moving 
some baggage to forward compartments . In this case, we assume that you elect to 
shift 145 lbs. of baggage from the aft cabin to the nacelles; now, the moments for these 
items are: 

Baggage (Nacelles) 
Baggage (Aft Cabin) 

WEIGHT 

~vO 

15 

ARM 

~3.o 
I :l '-j. o 

MOMENTS 

t~ 4-oo. o 
l'i~o.O 

When these new moments are used in the calculations, we find that the total moments 
have changed to 214944. 5, even though the total weight remained constant at 5100 lbs. 

CENTER OF GRAVITY ~ / tf'lt.f.t/.. 5 -:- .5 /DO -= 'f~. 15 

Within limits l However, you should invest igate the effect of fuel burn on Center of 
Gravity location for your particular aircraft. 

IFR - No. 21 
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The weight and balance problem for the flight has been solved--and a dangerous flight 
condition has been averted. By carefully limiting fuel to that required for the flight 
and by proper placement of the baggage, all limitations have been observed. All 
passengers can go on the flight, and you are assured that, as far as weight and balance 
is concerned, your preflight action will result in a safe IFR flight. 

/ 

/ Wt. & Balance C>.K. 

IFR - .i\o. 21 



DEPARTMENT OF TRANSPORTATION 

F c·deral A via ti on Administration 

IFR PILOT EXAM-O-GRAM 0 NO. 22 

VOR RECEIVER ACCURACY CHECK 

VOT CHECK ± 4° TOLERANCE 

0° FROM 180° TO 

In actual operations, Air Traffic Con·:rol has reported instances where IFR aircraft have been 
several miles from the center line of the airway. In some of these cases, it is suspected that 
this course error was due to the inaccuracy of the aircraft's VOR receivers . Results from the 
Instrument Pilot Written Tests indica~e that many pilots need to review the correct procedures 
for checking their VOR receivers . 

FAA regulations state that no person nay operate a civil aircraft under IFR using the VOR system 
of radio navigation unless the VOR equipment in that aircraft--

(1) is maintained, checked , and ·nspected under an approved procedure; or 

(2) has been operationally checked within the preceding 10 hours of flight time and within 
10 days before flight , and was found to be within the limi ts of the permissi ble indi 
cated bearing error set forth .... (FAR 91 .25b and c) . 

••••• 
Assume that your aircraft is not maintained, checked, and inspected under an approved procedure . 
You last checked your VOR receiver 11 days ago and, during the ensuing period , your aircraft has 
flown 6 hours . In this case , 

(1) can you legally takeoff on ar IFR flight before checking your VOR system? 

(2) can you takeoff on an IFR flight when the weather is VFR if you check your receiver 
by a ground point after becoming airborne? 

The answer to both of these questions is NO . You mus t comply with both aspects of the rule. The 
check must have been made within the precedi ng 10 hours of flight time, and also the check must 
have been made within the preceding lC days . 

DISTRIBUTIO:\: ZC-307 
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WHAT IS A VOT AND WHAT PROCEDURE SHOULD BE USED TO CHECK YOUR RECEIVER BY USE OF 
THE VOT OR A RADIATED TEST SIGNAL FROM AN APPROPRIATELY RATED REPAIR STATION? 

The VHF Omnitest Equipment (VOT) is a com)lete facility for transmitting and monitoring a stand
ard test signal used for checking VOR rec~ivers . The VOT can be described as a low powered VOR 
facility 1·1hich transmits omnidirectionall.t a zero (0) degree VOR course . When you tune in the 
VOT, you shoul d get the same indications a.s you 1·1ould for any VOR if you were on the 0 radial : 
If you set the Omnibearing Selector (OBS) to 0, then your receiver should indicate "From" on the 
"To-From" indicator, and the Course Deviation Indicator (CDI) should be centered. If you set the 
OBS to 180, then the "To-From" indicator >hould indicate "To" and the CDI should be centered . 

The recorrmended procedure for using the VOT to check a VOR receiver is to tune the VOR receiver 
to the published frequency of the test facility, found in the Airport/Facility Directory of AIM. 
Next, turn the OBS until the CO! is cente~ed. If the "To-From" indicator is "From," the OBS 
must be within +4° of O; if the "To- From" indicator is "To," the OBS must be within ~4° of 180 . 
If the receiver-does not check within these limits, it may not be used for an !FR flight. 

CAN THE VOR RECEIVER BE CHECKED BY USE OF THE VOT WHEN AIRBORNE? 

VOT frequencies are not protected; therefore, when airborne you might have interference from 
another transmitter . For this reason , you should make your VOT check on the ground . 

WHAT OTHER METHODS CAN BE USED TO CHECK YOUR VOR RECEIVER WHEN ON THE GROUND? 

(1) There are approximately 275 airports that have one or more points marked on the airport 
where a VOR receiver check can be made . 1\ list of these airports, giving the certified radial 
and the point on the airport for checking VOR receivers i s found in Part 4 of the Airman ' s 
Information Manual . If you are at one of these airports, you can check your receiver by taxiing 
to the designated point on the airport, tuning the VOR receiver to the VOR facility to be used, 
and then setting the OBS to the certified radial. The receiver should then read "From" on the 
"To-From" indicator and the CDI should be centered. If the OBS ha s to be turned more than 4°, 
right or left, to center the CDI, an IFR ·flight shall not be attempted without first correcting 
the source of the error in the VOR system. 

(2) If you have dual system VOR (units independent of each other except for the antenna) and are 
able to obtai n an adequate si gnal from a '/OR facility, then you may check one receiver against 
the other. The maximum pennissible varia·:ion between the two indicated bearings is 4° . 

VOR RECEIVER CHECK POINTS 
The 11,r .. r YOH airu•irt"' Uawk pOlnr- .1111! .:r<•tt1t•I d1£'#·k pviat• ,Lre in~lude!l in this :>e<:tiOtL L°S<' of these 
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WHAT PROCEDURE SHOULD BE USED TO CHECK YOUR VOR RECEIVER WHILE AIRBORNE? 

NOTE : This check should be made on a VFR flight. 

Suggested steps: 

1. Check AIM (Part 4) for a checkpoint on the ground , the certified radial to use, and 
the minimum altitude to fly (if given). 

2. Tune the VOR receiver to the proper facility. 
3. Set the OBS to the certi f ied radial. 
4. Fly directly over the ground checkpoint. 

When di rectly over the ground checkpoint , the CO! should be centered; if not, turn the OBS until 
the CDI is centered . If the indicated course with the CDI centered is more than !6° from the 
certified radial, then the receiver i s not performing satisfactorily and must be corrected before 
an IFR flight . Notice that a ±6° error is allowed for this airborne check while an error of only 
±4° is allowed for the ground check. This additional error is allowed due to the difficulty of 
positioning your aircraft directly over the ground point. 

NOTE: If no check signal or poin: is available while in flight--

1. Select a VOR radial that lies along the centerline of an established VOR 
airway; 

2. Select a prominent ground point along the selected radial preferably more 
than 20 mil es from r.he VOR ground facility and maneuver the aircraft directly 
over t he point at a reasonably low altitude; and 

3. Note t he VOR bearing indicated by the receiver when over the ground point (the 
maximum permissible variation between the published radial and the indicated 
bearing is 6°). 

WHAT PROCEDURE SHOULD BE FOLLOWED BY THE PILOT AFTER MAKING A VOR EQUIPMENT CHECK? 

FAR 91 .25d states: "Each person making the VOR operational check as specified .. . shall enter the 
date, place, bearing error, and his signature in the aircraft log or other permanent record ." 

!FR - No. 22 
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Department of Transportation 

FEDERAL AVIATION ADMINISTRATION 

IFR PILOT EXAM-O-GRAM 0 NO. 23 

Func.ia.mental ADF Procedures 

A review of errors being made on Instrument Pilot Written Tests reveals that many applicants are hazy 
about basic ADF procedures. Proficiency h Automatic Direction Finder (ADF) procedures is essential 
to the instrument pilot. A poor understandi'.'lg of this important navigational tool can lead to critical 
errors under instrument conditions. An instrument pilot should be able to establish a track to a Radio 
Beacon (RBn) or to a Locator Outer Marker (LOM) by the use of ADF. During off-airways flying, 
beyond the range of VORs, the only electronic navigational aids available may be low or medium 
frequency homers. In an emergency the pilvt may even have to use a commercial broadcast station. 
On flights beyond the borders of the United states, he frequently finds that ADF is still the primary 
radio aid to navigation. This Exam-0-Gran will cover fundamental ADF definitions and procedures. 
Refer to VFR Exam-0-Gram No. 39 for the use of ADF for VFR navigation. 

ADF and VOR -- Before starting a discussion of ADF, a distinction should be made between the indica
tions of the ADF and the VOR receivers. T he ADF needle points to the station regardless of aircraft 
heading and position (Fig. 1) . The VOR rec eiver, with the CD! centered, indicates the magnetic 
bearing from the aircraft to the station (Fig. 2 "315 TO"), or from the station to the aircraft (Fig. 2 
' '270 FROM"), regardless of aircraft heading. This Exam-0-Gram will cover ADF only. 
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WH4T IS A BEARING? -- This is the relation (direction) of one object or point to another object or 
point. As applied to ADF, it is simply the direction of a line from the aircraft to the station or from 
the station to the aircraft (Fig. 3) . 

HOW DO YOU FIND AN ADF RELATIVE BEARING? -- The relative bearing of the aircraft to the 
station is the angular relationship between the aircraft heading and the station, measured clockwise 
from the nose of the aircraft (Fig. 3). This bearing is read directly on the ADF dial, m€asured 
clockwise from zero. 

Note: We shall consider only the fixed azimuth dial which is typical of most light plane installations. 

HOW DO YOU FIND A MAGNETIC BEARING? - - A magnetic bearing is the direction of an imaginary 
line from the aircraft to the station or from the station to the aircraft, referenced to magnetic north. 
To determine the magnetic bearing to the station, add the magnetic heading of the aircraft to the 
relative bcarin6 shown on the ADF dial (Fig. 3). If the sum is more than 360 =, subtract 360. The 
reciproca1 01 this bearing is the magnetic b:aring from the station to the aircraft. Any time the 
magnetic heading is " North,,. the ADF needle inciicates the magnetic bearing to the station (Fig. 1 "N") . 
Any time the magnetic heading is ··south. " the ADF needle indicates the magnetic bearing from the 
station {Fig. 1 "S"). --

HOW DO YOU FIND TRUE OR COMPASS BEARINGS? -- Use the same procedure that has been 
described for finding magnetic bearings, substituting true heading or compass heading for magnetic 
heading. A compass bearing may be changed to a magnetic bearing by applying deviation. A 
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magnetic bearing may be changed to a true bearing by applying variation (Fig. 3). 

WHAT IS ADF HOMING? -- ADF homing is flying the aircraft on any heading required to keep the ADF 
needle on zero until the station is reached. Refer to VFR Exam-0-Gram No. 39. 

WHAT IS ADF TRACKING? - - This is the ADF procedure of flying a straight geographical flight path 
inbound to or outbound from a low or medium frequency facility. A heading ls established that will 
maintain the desired track regardless (If wind drift. 

HOW DO YOU TRACK INBOUND? -- (F'ig. 4) Turn the aircraft until it is pointed directly toward the 
station with an ADF relative bearing of zero. While holding a constant heading, any deflection of the 
ADF needle indicates a crosswind. If the needle deflects right, the crosswind is from the right and 
vice versa. The needle indicates the dU'ectlon of the turn required to intercept the track. The turn 
should be made when there is a definite needle deflection of 2 to 5 degrees. The angle of interception 
will depend on the rate at which the aircraft drifted from the track, the distance from the station and 
how quickly you wish to return to track. In the illustration a 20° correction is applied when a 5° 
drift is noted. 
Position 4H -- Turn the aircraft until the ADF needle indicates zero. 
Position #2 -- Maintain a constant heading until an off-course drift is indicated by a 5° needle 
deflection. 
Position #3 -- Turn 20° in the direction of the needle deflection. Now the needle indicates a relative 
Searing on the opposite side of zero. As you approach track, the needle continues to move further 
away from zero. 
Position #4 -- When the needle deflectic)n equals the angle of interception, the aircraft is back on the 
desired track. In actual practice you should lead the turn to the inbound heading before the track 
is intercepted. The amount of lead wil:. depend on distance from the station, rate at which track is 
approached, and rate of turn. 
Position "'5 -- The aircraft is turned to a heading which you estimate will compensate for wind drift. 
In the illustration, a 10° left correctior. for right drift has been applied. The ADF needle indicates 
a relative bearing of 10° . As long as the relative bearing remains constant, the aircraft is on track. 
If the wind is under-estimated and an off- course drift is indicated by a decrease in the relative 
bearing, turn to the original interception heading. When the track bas been re-intercepted, turn to 
a heading which will include a larger drift correction, for example, 15° . Uthe original drift correc
tion of 10° is an over-estimate, the ADF needle will show a gradual increase in relative bearing. To 
return to track, parallel it and let the wind driit you back. When the ADF needle is on zero, turn 
into the wind with a reduced drift correction angle, for example, 5°. 
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HOW DO YOU TRACK OUTBOUND? -- (Fig. 5) The procedures are basically the same as for inbound 
tracking. The main difference is that the ADF needle moves further away from the 180° position as 
the change of heading is made toward the desired track. 
Position #1 -- Turn the aircraft until the ADF needle is on the 180., position. The station is now 
directly behind. 
Position j/ 2 -- Maintain this heading until 1:he needle deflects away from the 180° position. If the 
needle (pointer end) is deflected to the right of 180 (counter-clockwise), the crosswind is from the 
right and if the needle is deflected to t he l:ft of 180 (clockwise), the crosswind is from the left. 
In the Ulustration, a 5° left deflection is shown, indicating a left crosswind 
Position "t3 -- Turn 20° in the direction of the needle deflection. After this turn has been made, notice 
the needle has moved further away from the 180° position in the same direction as the original deflec
tion. As you approach the desired track, the needle moves back toward the 180° position. 
Position #4 -- When the needle deflection equals the angle of interception, the aircraft is back on track. 
Lead the £urn to the outbound heading usin5 the same technique that was described earlier. 
Position #5 -- The aircraft is turned to a heading which you estimate will compensate for wind drift. 
Minor corrections are made following the same technique that was described under inbound tracking. 
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HOW DO YOU INTERCEPT PRE-DETERMINED BEARINGS ? -- You may be cleared to track inbound 
to or outbound from a radio Ii.'< on a definite magnetic bearing. The procedure for intercepting a 
desired bearing ls the same as for simple tracking except the angle of interception is usually greater. 

INTERCEPTION OF AN INBOUND BEARilm -- (Fig. 6) 
Position fil -- Determine your position in relation to the station by turning the aircraft to the heading 
of the bearing to be intercepted. If the ADF needle is to the right of zero, the station is to your right 
and vice versa. Note the number of degrees the needle is deflected r ight or left from zero, then 
double this needle deflection. This is the interception angle. Since it is not feasible to intercept a 
bearing at more than a 90° angle, limit th•? angle of interception to 00°. An interception can be made 
at angles less than those calculated by thii; method, however, doubling the angle of needle deflection 
will normally result in an interception of 2. desired bearing at a comfortable distance from the station. 
Position f 2 -- Turn the aircraft toward the desired bearing the number of degrees determined for the 
interception angle. 
Position 113 -- Maintain the interception heading until the ADF needle ls deflected the same number of 
degrees from zero as the interception angle. 
Position #4 -- Turn inbound and continue normal tracking procedures. Lead the turn using the same 
technique that was described earlier. 
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INTERCEPTION OF AN OUTBOUND BEARING -- (Fig. 7) 
Use the same procedures as for the inbound interception, substituting the 180° position for the zero 
position of the ADF needle. After you complete the intercepting turn, the ADF needle will move further 
away from the 180° position as was the case in intercepting an outbound track. Hold the heading until 
the angular deflection of the ADF needle from the 180° position is equal to the angle of interception. 
Now turn outbound and continue tracking procedures. 

DESIRED INBOUND BEARING 0 
MAGNETIC HEADING 0 
RELATIVE BEARING 040 
MAG . BEARING TO STA . 040 
INTERCEPTION ANGLE 000 

-~~e-
Pos .1 ~ Pos.2 

F ig. 6 

Pos.3 

DESIRED OUTBOUND BEARING 180 
MAGNETIC HEADING 180 
RELATIVE BEARING 230 
MAG . BEARING TO STA . 050 
INTERCEPTION ANGLE 090 

Fig. 7 
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Department of Transportation 

F EDERAI. AVIATION ADMINISTRATION 

IFR PILOT EXAM-O-GRAM0 NO. 24 

THE ATTITUDE INDICATOR 

An instrument pilot should have a working knowledge of the operating principles, limits, and 
errors of the flight instruments he is using. It is apparent from written test responses and 
interviews with instrument pilot examiners that many student instrument pilots are lacking in 
knowledge concerning the attitude indicator. Attitude indicators are either vacuum-driven or 
electric motor driven instruments. The principles of operation are basically the same for 
both types. Since the vacuum-driven instrument is still in more common use among light 
general aviation aircraft, it will be described in more detail in this Exam-0-Gram. The 
attitude indicator is a reliable and ingenious instrument. It provides an immediate, direct 
and corresponding indication of any change of air craft pitch and bank attitude in relation to 
the natural horizon. 

THE OPERATION OF THE ATTITUDE INDICATOR DEPENDS ON WHAT GYROSCOPIC 
PRINCIPLE? 

The principle is "rigidity in space" whic~1 is based on Newton' s first and second laws of 
motion. A universally mounted gyroscope (wheel or rotor mounted in three gimbals) turning 
at high speed tends to remain in a constant plane of rotation regardless of the movement of 
its base. The rotors of both vacuum-driven and electric instruments rotate in a horizontal 
plane. The horizon bar is linked to the gyroscope and thus also tends to r emain in a constant 
plane regardless of aircraft attitude (Fig. 1) . 

Fig. 1 

WHAT IS THE EFFECT OF "PRECESSION" ON THE ATTITUDE INDICATOR? 

A second principle of the gyroscope may be defined as follows: when a deflective force is 
applied to a rotating gyro, the resultant force will act at a point 90 degrees ahead and in the 
direction of rotation. Due to imperfections of the gyro mechanism and to forces applied to 
it, the rotor of the attitude indicator is constantly precessing from its proper plane of rotation. 
Without an erecting mechanism to correct for precession, the attitude indicator would be 
useless . 

Vacuum-driven instrument - - Figure 2 is a diagrammatic view of the erecting device. 
Differential air flow from ports partially covered by pendulous vanes exerts a precessing 
force on the rotor to erect it. 

Fig. 2 Erect, 

Gyro Precesses 
Increasing Exhaust 
From Port A. 

Precessing Force At Port A 
Erects Gyro Exhaust Air Again 
Equal At Al I Ports. 
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Electric instrument - - The erection system of a representative type is shown in Fig. 3. 

Fig. 3 

POINT "F" Is The Center Of Gravity Of The Balls 
Where The. Effective Erecting Force Is Appl ied. 

POINT "P" Is The Precessional Force (Force "F" 
Rotated 9CP In The Direction Of Rotation) Which 
Erects The Gyro . 

WHAT ARE THE ERRORS OF THE VACUUM-DRIVEN ATTITUDE INDICATOR? 

Cer tain errors are always present in an attitude indicator due to the characteristics of the 
gyroscope and its erecting mechanism. Other errors may be caused by low suction, dirt, 
unbalance and worn bearings. 

1. Skid error -- A skidding turn moves the pendulous vanes out of their ver tical position 
precessing the gyro toward the inside of the turn. After return to straight-and-level 
flight, the miniature aircraft shows a bank in the direction opposite the skid. The 
maximum error is 3 to 4 degrei~s . When the skidding stops, the erecting mechanism 
soon returns the rotor to its normal plane of rotation. 

2. Turn error - - During a normal coordinated turn, movement of the pendulous vanes by 
centrifugal force causes the gyro to precess toward the inside of the turn. The error 
is greatest in a steep turn. After rolling-out at the end of a 180 degree turn, the 
miniature aircraft shows a slight climb and a banked attitude opposite the direction of 
the turn. This precession error is quickly corrected by the erecting mechanism. The 
precession induced by a second 180 degree turn cancels the err or of the first. 

3. Acceleration error - - When the aircraft accelerates, the pendulous vanes of the erecting 
mechanism are moved out of position resulting in a precession of the gyro. The horizon 
bar moves down and the instrument indicates a climb. 

4. Deceleration error -- Decelerat ion causes the erecting mechanism to react in such a 
manner that the horizon bar moves up, indicating a descent. 

5. Haphazard error - - This error is caused by a defective erecting mechanism or low 
suction. There is a loss of rotor rigidity and the reaction of the instrument is unpredictable. 

WHAT ARE THE ERRORS OF THE ELECTRIC ATTITUDE INDICATOR? 

In normal turns, centrifugal force may cause precession errors up to 5 degrees of pitch and 
bank upon return to level flight. AccE!leration and deceleration errors are also present. The 
horizon bar moves slightly down during acceleration and slightly up during deceleration. Upon 
return to cruising flight, the erecting mechanism quickly returns the gyro to its proper plane 
of rotation. The electric instrument is generally more efficient in operation and less subject 
to error than the vacuum-driven instrument. 

WHAT ARE THE PITCH AND BANK LIMITS OF THE VACUUM- DRIVEN ATTITUDE INDICATOR? 

The pitch limit is approximately 60 degrees and the bank limit is approximately 100 degrees. 
Rotation of the aircraft beyond these limits will cause the gyro to spill or tumble. Since these 
limits are beyond the attitude restrictions of "normal category" aircraft, the instrument should 
not tumble in normal instrument flight . An accurate and systematic cross-check of the other 
pitch and bank instruments will enable the pilot to recognize an "upset" attitude indicator . 

IFR - No. 24 -2-
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WHAT ARE THE PITCH AND BANK LIMITS OF THE ELECTRIC ATTITUDE INDICATOR? 

The limits depend on the design of the instrument. One type has approximately the same upset 
limits as the vacuum- driven instrument. Another type has full rotational freedom about both 
pitch and bank axes and therefore no upset limits. 

DOES THE ATTITUDE INDICATOR TELL THE PILOT WHEN A TURN IS COORDINATED? 

No, the pilot should always check his coordination by referring to the "ball" of the turn- and-slip 
indicator. 

DOES THE ATTITUDE lliDICATOR TELL THE PILOT HIS RATE OF TURN ? 

No, he determines his rate of turn by referring to the turn needle of the turn- and- slip indicator. 
Of course, he can establish a bank by the attitude indicator which should give him a desired rate 
to turn for a particular true airspeed. For example, if a turn is coordinated, a 15 degree bank 
will maintain a standard rate turn (3 degrees per second) at 100 knots true airspeed. 

CAN THE ATTITUDE INDICATOR BE USED IN RECOVERlliG FROM UNUSUAL ATTITUDES? 

Yes, if the instrument has not tumbled. During unusual attitude recoveries, the airspeed, 
altimeter, and turn needle should always be cross-checked closely to determine the accuracy 
of the indication given by the attitude indica tor. 

WHAT PRECAUTIONS SHOULD BE TAKEN WtlEN CAGrnG AND UNCAGrnG THE ATTITUDE 
lliDICATOR? 

If the instrument has a caging knob and it becomes necessary to cage and uncage it in flight, 
be sure the air craft is flying straight-and- level. The indications of the instrument depend on 
the position of a universally mounted gyro which if uncaged in an unlevel attitude tends to remain 
in an unlevel attitude due to rigidity. Several minutes may be required by the erecting mechanism 
to correct the rotor's plane of rotation. Be sure the instrument is fully uncaged otherwise 
the operational limits will be r educed and the gyro will tumble in otherwise safe maneuvers. 

HOW IS THE ATTITUDE INDICATOR CHECKED FOR PROPER OPERATION PRIOR TO FLIGHT? 

After starting the engine, make these checks: for a vacuum-driven instrument, the suction gage 
should read in the required range (usually between 3 . 75 and 5. 0 inches of mercury, depending 
on the installation) -- for an electric instrument, check the generator and inverter for proper 
operation. Five minutes should be allowed for the rotor to attain normal operating speed. The 
horizon bar should stabilize in a horizontal position and should remain in the correct position 
for the attitude of the aircraft. The horizon bar should not tip more than 5 degrees during taxiing 
turns. 

SUMMARY: 

The attitude indicator is a reliable instrument. It is the single instrument that provides a direct 
indication of aircraft attitude. The small errors inherent in its design can readily be compensated 
for by an accurate cross- check with the other flight instruments and by having a knowledge of 
its operating principles and limits. 

REFERENCES: 

Instrument Flying Handbook, AC 61- 27A 
Instrument Pilot Exam-0-Gram No. 18 
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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

IFR PILOT EXAM-O-GRA~f0 NO. 25 

THE ATC TRANSPONDER 

Written tests for the Instrument Pilot and Airline Transport Pilot ratings include questions per
taining to transponders and the operation of "Secondary" radar . Test analyses and responses to 
oral questions by instrument pilot examiners show that many applicants lack essential knowledge 
in this area . The installation of transponders in many aircraft has been a great help to ATC in 
safely handling the constantly increasing VFR and IFR traffic load . This Exam-0-Gram briefly 
explains the principles and functions of this valuable flight aid . 

WHAT IS ATCRBS? This is an abbreviation referring to the Air Traffic Control Radar Beacon System, 
also known as Secondary Surveillance Radar . "Secondary" radar relies on the exchange of elec
tronic signals between a ground radar beacon 
antenna (interrogator) and an aircraft trans
ponder . A "Primary" radar sys t em depands on 
"skin paint" or echo return from t he :i.ir craft 
structure , on a radar scope for i den tifi ca t i on . 
Secondary radar has these advant ages: it r e i n
forces the radar target , all ows rapid t ar ge t 
identification, and extends the rada r coverage 
area . Secondary radar is usuall y sl aved with 
the primary surveillance radars, a common 
pedestal supporting both antennae . 

HOW DOES A TRANSPONDER WORK? The gro:J.Dd 
ment transmits an ultra high frequency pulsed 
signal on 1030 ~1Hz to the aircraft transponder 
which receives the signal , interprets it and 
replies by transmitting a coded signal on 
1090 ~!Hz to the ground receiver . This unit, 
in turn , decodes the signal and causes it to 

ATC RADAR 
BEACON SYSTEM 

IC.&.COlrii 
•°'"T(NNA 

RADAR SCOPE 

appear on the radar scope in a distinct pattern, normally two short parallel lines . The inter
rogator transmits only on 1030 MHz and the transponder replies only on 1090 MHz . ~lode and code 
changes are made by varying the time interval between pulsed signals, not by frequency change . 
The transponder operates on "line of .;ight," therefore, range can be increased by climbing to a 
higher altitude . Another factor bearing on transponder operation is the attitude of the aircraft . 
In a bank, part of the aircraft struc:ure may block signals from the interrogator. 

WHAT BASIC "MODES" ARE AVAILABLE? Pro~sently , there are six . Modes 1 and 2 are used exclusively 
by the military services . Mode A in -:he civil system is the same as military Mode 3 and is used 
exclusively for air traffic control. It is commonly designated Mode A/ 3 . Modes B and D are 
still unassigned . Mode C is used for automati c altitude reporting in the NAS Stage A (e nr out e ) 
and the ARTS III (terminal) systems . The radar scope displays for NAS Stage A and ARTS I I I are , 
of course, much more compl ex than the d i agram shown above . 

WHAT " CODES" ARE UTILIZED IN MODE A/ 3'! The first Mode A/ 3 system utilized 64 codes , however , 
equipment utilizing 4096 codes is being r apidl y phased into the system. As there are no B' s or 
9 ' s used , the numerical value of the codes range from 0000 to 7777 (from 00 to 77 in t he 64 code 
system) . Pilots of civil aircraft should never operate a transponder on code 0000 . This is 
reserved for North American Air Defense (NORAD) use . ~~en making code changes, you should avoid 
inadvertent selection of codes 7500, 7 600, or 7700 , thereby causing momentary false alar~s at the 
automated ground facilities . These codes are designated as follows : 7500 - hijack code ; 7600 -

TEST ATC TRANSPONDER RE<:> 
0 I Oj 6 J 0 I 0 I 

(ii) (ii) 
ON Q A 

SBY ~ IDENT ~ C 

OF~ ~ AC 

loss of communications code; 7700 - emergency or MAYDAY code . 
When filing an IFR flight plan , be sure to file the maximum 
transponder/11avi gati on capability of your aircraft in the 
equipment suffix , so ATC can assign proper codes . Only codes 
with the last two digits as zeros will be assigned to 64 code 
capability aircraft , while 4096 code capability aircraft may 
be assigned discrete four digit codes; e . g ., 0123 . If your 
a:.rcraft has only 64 code capability and ATC assigns you such 
a code , you should advise them of your transponder limitations 
and request an appropriate code . 

WHAT IS THE PURPOSE OF THE "!DENT" BUTTON? You will be 
instr ucted to "!dent" whenever the controller wishes t o 
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positively identify your aircraft . Press, t hen immediately release , the "Iden t" button , thereby 
transmitti ng a Special Position Identification pul se (SP!). The space between the parallel lines 
of your target on the radar scope will then fill in, identifying you unmis takabl y . Tr ansmit this 
signal only when so instructed by the controller to avoid mistaken identification with another 
aircraft . 

WHAT IS THE PURPOSE OF THE "STANDBY" FUNCTI ON? You may be asked to "Squawk Standby' ' if the 
controller wis hes to have your transponder to stop replying to interrogation . By this means the 
radar scope can be selectively cleared . 

WHAT IS THE NORMAL SEQUENCE OF STEPS IN OPERATING A TRANSPONDER? At a s pecified point on the air
craft checklist , the transponder is turned to the "Standby" position , and t he internal circuitry 
of the set is checked by operating the "Tes t " switch. On a VFR flight , unless otherwise instructed 
by ATC, set in code 1200 r egardless of altitude . On an !FR f light, set in the code specified by 
ATC. I f your transponder is the 64 code t ype, disr egard the last two zeros; e . g . , if the code 
assigned is 2100, set in code 21. Just pr ior to takeoff, on eit her a VFR or an !FR fl ight, switch 
from "Standby" to "On. " When under Approach Control ' s jur isdiction, the controller may tell you 
to "Stop Squawk" or switch off the transponder . If you are no t so instr ucted, turn the trans
ponder off as soon as practicable after landing . 

WHEN IS A TRANSPONDER REQUIRED BY REGULATIONS? With certain exceptions, FAR 91.24 requires an 
aircraft opera ting in Group I, II , and Ill Terminal Control Areas and in all controlled airspace 
of the 48 contiguous states and the District of Columbia above 12, 500 feet MSL , excluding the 
airspace at or below 2,500 feet AGL, to be equipped with a transponder having a Mode A/3 4096 
code capability and be equipped with automatic pressure altitude reporting equipment having Mode 
C capability . 

REFERENCES : 
Ai rman ' s Informa t i on Manual, Part I 
FAR, Part 91 
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DEPART~NT OF TRANSPORTATION 
FEDERAL A \'IATIO~ Amll'.'I ISTRA TION 

IFR PILOT EXAM-O-GRAM0 NO. 26 
RUNWAY MARKING 

Analyses of performance on written tests indicate that many applicants have difficulty in connection 
with test items concerning runway marking systems. 

To ensure safety, efficiency, and standardization of aircraft operation, it is essential that both 
certificated pilots and applicants for pilot ratings be thoroughly familiar with runway markings . 
With the introduction of Category II landing minimums, the ability of the IFR pilot to rapidly and 
accurately interpret runway markings has also become especially important. 

Although this information is presently available to you as a pilot, the following runway marking 
quiz is provided to emphasize the subject and test your knowledge. The corr ect answers are given 
on the following page. 

F igure 2 

Figure 3 Figure 4 

1. The numbers 16 and 34 on the approach ends of the runway illustrated in Figure 1 indicate 
that the runway is oriented approximately 

1- 160° / 340c magnetic . 
2- 16°/34° true. 
3- 16°/34° magnetic . 
4- 160° / 340° true . 

2. Figure 2 is an illustration of a basic runway with a displaced threshold. The ar rows 
appear in the area of the r unway that 

1- is usable for taxiing, takeoff, and landing. 
2- cannot be used for landing but may be used for taxiing and takeoff. 
3- is available for landing at ':he pilot' s discretion. 
4- may be used only for taxiing. 

3. Runway 20L shown in Figure 3 

1- has Precision Instrument Runway markings . 
2- has Non-Precision Instrument Runway markings. 
3- is a runway marked to aid only air carrier jet aircraft during low visibility 

approaches. 
4- is 8, 000 feet long with touchdown markings 500 feet apart. 

4. In Figure 4, the area to the left of the threshold 

1- is an "over-run" with sufficient strength for all aircraft operations. 
2- appears usable but which, due to the nature of its structure, is unusable. 
3- is a "deceptive area" usable only for taxiing, 
4- is of sufficient strength for taxiing and takeoff but not for landing. 
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5. Ji you wished to land 1, 000 feet from the threshold of the runway illustrated below, you would 
plan to touch down at point 

1- "B. " 
2- "D. ,, 
3- "C. " 
4- "A. 

,, 

Answers to test items 

1- 1; 2-2; 3-1; 4- 2; 5-1. 

References: 

Airman's Information Manual, Part I 
Advisory Circular 150/ 5340- lC 

lFR- :\o. :!6 10/71 
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FEDERAL AVIATION Ao~tDHSTRATJON 

lFR PII,OT EXAM·O·GRAM" NO. 27 

AIRPORT SURVE : LLANCE RADAR (ASR) APPROACHES 

A number of airports have facilities for the performance of Airport Surveillance Radar (ASR) 
approaches . Responses to questions in Instrument Pilot Written Tests concerning these approaches, 
indicate misconceptions on the part of many applicants . A clarification of some of the points in 
this area wil 1 be attempted in the fo 11 owing questions and answers . 

WHAT PUBLICATIONS LIST AIRPORTS HAVING FACILITIES FOR ASR APPROACHES? The most important source 
of information is the first part of each Regional Instrument Approach Chart Booklet, in the pages 
titled CIVIL RADAR INSTRUMENT APPROACH MINIMUMS. 

CIVIL RADAR INSTRUMENT APPROACH MINIMUMS 

ROBERT MUELLER MUNI TX IAU5unl Ama1. 11. APR 24. 1975 
ELEV 632 DH/ HAT/ DH/ HAT/ 

CtACt.ING 

• 

RWY 
\2R 

30L 

CU MOA·VIS HAA CEIL·VIS CAT MDA·VIS HAA CEIL·VIS 
A3C 1200-1 570 1600-11 0 1200-1 . 570 1600-llll 
AllC 920l2• 310 1300-11 0 920/50 310 1300-11 

.\B 1200-1 568 1900-11 c 1200-1>1 568 leoD-llll 
D 12«0-2 608 1700- 21 

Airports having Airport Surveillance ~adar (ASR) are also indicated on the National Ocean 
Survey Enroute Low Altitude Charts , A·rea Charts . and Instrument Approach Procedure Charts. 

ROBERT MUELLER MUNI 

A11S 

WHAT MINIMUM AIRBORNE RADIO EQUIPMENT IS REQUIRED FOR AN ASR APPROACH? Under normal conditions, 
the minimum is considered to be a functioning conmunications radio transmitter and receiver. 
However , since a radar approach is prt?dicated entirely upon voice instructions from a ground 
radar controller, in an emergency, on·y an airborne receiver is required. Means of alerting 
civil and mil itary radar facilities of an emergency are described in Part I of the Airman's 
Information Manual . 

WHAT IS AN ASR APPROACH? An ASR approach i s conducted by surveillance radar and provides navi 
gational guidance in azimuth only. Thi s type approach may be made to an airport or heliport 
having approved surveillance approach . At an airport, the pilot is furnished headi ngs to fly 
to align the aircraft with the extended centerline of any runway that has been approved for an 
ASR approach . Guidance in elevation is not possible, but the controller will advise the pilot 
when to commence descent to the mintwum descent altitude (MDA) or, if appropriate, to an inter
mediate "step-down fix" minimum crossing altitude and subsequently to the prescribed MDA . In 
addition, the pilot will be advised of the aircraft's position each mile from the runway, 

• £:<am -O-Crams a.re non-directive In nature and a.re 
i•sued t.olely as :u> lnfurm2tlon servlc" lo lndlvMuala 
interesled In Air man Written Exa mlnaclons. Rev. 1/77 



airport/heliport, or MAP, as appropriate . If requested by the pilot, recommended altitudes will 
be issued at each mile, based on the descent gradient established for the procedure, down to the 
last mile that is at or above the MDA. Controllers 1~ill terminate guidance and instruct t he 
pilot t o execute a missed approach unless, at the MAP, the pilot has the runway, airport /heli 
port i n sight or, for a ,he 1 i copter point- in-space approach, the prescribed visual reference with 
the surface is established. Missed approach and l oss of communication instructions will be given 
by t he controller prior to starting the final approach. 

References : 
l . Airman' s Information Manual , Parts I and III 
2. Instrument Flying Handbook, AC 6l -27B 

!FR - No. :n 
- 2 -
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F EDERAL A VIA TIO:-< AnMINlSTRATIO~ 

IFR PILOT EXAM-0-GRAM 0 NO. 28 
Category II Taxiway Holding Lines 

With the advent of Category II operations, a new type taxiway holding line has been introduced. 
Since many pilots are unfamiliar with these lines, they frequently ignore them, and thereby 
create a safety hazard. This Exam-0- Gram describes Category II taxiway holding lines and 
compares them with the older conventional type holding lines. 

HOW DO CATEGORY II AND CONVENTIONAL TAXJWAY HOLDING LINES DIFFER IN 
APPEARANCE? A diagram of each type holding line with its width dimension is shown below. 
Both types are painted yellow. 

_L 
4' 

T 
CATEGORY II CONVENTIONAL 

HOW FAR IS A CONVENTIONAL TAXIWAY HOLDING LINE FROM ~ 
A RUNWAY? This type holding line is placed not less than 100 feet ""'· 
and not more than 200 feet from the nearest edge of the runway 
which the taxiway intersects . The distance is increased from the ~ 
minimum 100 feet, as necessary, to provide adequate clearance 
between la1·ger aircraft operating on the runway and the holding 
aircraft. 

WHAT DETERMINES THE PLACEMENT OF CATEGORY II HOLDING LINES? 
To prevent interference with ILS guidance signals, and to keep the touchdown 
area clear during Category II approaches, three "critical areas" must be 
protected. Category II holding lines are placed so this objective can be 
accomplished. The critical areas and their dimensions are described below 
and shown in the illustration on page 2. 

{1) Localizer Critical Area - is a rectangular area extending from the localizer 
transmitting antenna 1000 feet in the direction of the approach end of the runway 
and 200 feet on either side oI the runway centerline. An additional area is 
described as a circular area with a radius of 250 feet from the center of the 
localizer and connecting to the parallel lines on either side of the runway. 

{2) Glide Slope Critical Area - is a rectangular area extending from the glide slope 
transmitting antenna to: 
(a) 1000 feet in the direction of the approach end of the runway, or to the end of the runway, 

whichever is greater. 
(b) "0" feet in the opposite direction . 
(c) the near edge of the runway which the ILS serves. 
(d) 175 feet in the direction away from the runway. 

(3) Obstacle Critical Area - is a rectangular area longitudinally centered on the runway 
centerline, extending from a point 200 Ieet outward from the Category II landing 
threshold (normal or displaced) and extending 3200 feet in the direction of landing, 
and having a total width of 800 feet (for exception, see Note 1 on page 2). 

l)JSTRIBUTIO'.'I : ZC·307 
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CENTER OF LOCALIZER ARRAY 

\ r-~:-1 

LOCALIZER CRITICAL AREA 

GLIDE SLOPE CRITICAL AREA 

OBSTACLE CRITICAL AREA 

CATEGORY 11 CRIT ICAL AREAS AND TAXIWAY HOLDING LINES 

Category II holding lines ar e used only when Category II operations ar e in progress. Otherwise, 
conventional holding lines should be used. 

For more complete information, see the Advisory Circular s listed below. These publications may 
be obtained free of charge from the Department of Transportation, Federal Aviation Administration, 
Distribution Unit, TAD- 484. 3, Washington. D. C. 20590. 

Advisory Circular AC 150/ 5340- lB 
Advisory Circular AC 120-20, CHG l & 2 

- 2-

FAA Auon.aunca! Ctntfr 
YllWht Stl:Ddardl T"t-cbnlttl Dh•lslon, ()pe-ntlOl\I. Br-aridi 

~~~~:2CJ1t1ihann m25 (7/69) 
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FEriER. \ L Av1Ano:-; ArnlTh"TSTRA'ftON 

IFR PILOT EXA.t\1-0-GR.Ai\i 0 NO. 29 
WHEN AN ALTERNATE AIRPORT IS NOT REQUIRED 

The instrument pilot must understand the rules pertaining to alternate airports set forth in FAR 91. 
Responses to questions in recent Instrument Written Tests concerning alternate airports indicate 
that many applicants are confused in this area. This Exam-0-Gram will attempt to clarify some of 
the points which have been giv;ng applica11ts difficulty. 

FAR 91. 83 scales lhal an alternate neec not be listed under these conditions: lhe airport of first 
intended landing has a standard instrume"iit approach procedure and the weather conditions for that 
airport are forecast to be, from two ho.ii·s before to two hours after the estimated time of arrival, 
a ceiling of at least 1, 000 .feet above the lowest MEA, MOCA, or altitude prescribed for the initial 
approach segment of the instrument api:;roach procedure for the airport and visibility at least three 
miles, or lwo miles more than the lowest authorized landing minimum visibility, whichever is greater 

APPLYING FAR 91. 83, SHOULD YOU USE A :VlEA, A MOCA, OR THE INITIAL APPROACH 
ALTITUDE TO DETERMINE THE MlNIMU~ CEfLiNG ~ \ 
AT PALM SPRING8'? The MEA of 4, 000 feet on ~'·~ 3.1 

101 

V- 137 is used. In this case, the MEA is lower '~ ~ ~ 
the Initial Approach Alcitude (4, 200 feet) . ~ "'V~ 
HOW CAN THE INITIAL APPROACH SE:GMENT ~ 
ALTITUDE BE DETERMINED? In the Initial !'if\';;"" 11s "·t ~' 
approach, the aircraft has departed the enroute ~f:a~N1Na •iooo ,;;;--· • - • • 

phase of flight and is maneuvering to enter the inter- 'ff' 11 1 
· , .. 

~ l221R I 

mediate or final segment of the insh·ument approach. rWt m1m ' 
The procedure turn altitude, shown in the approach PSP :::::: 115•5 

fl'ltlMA 

charts' profile views, is always an initial approach "" 
segment alcih1de . Ji no procedure turn is shown, ::t.~~~ .... • :;.;;.;.;:,o•• 

\'l)J 11$1t lllli 1:•r1trt'<lt: t•OO 

inspect the charts' plan views. Transition, initial, Jl'""'~- .o ...... 

and intermediate segments with their associated 
minimum altitudes are all found in the plan views. 
Transition and initial segment altitudes may be con
sidered in applyinJ FAR 91. 83. Segments with the 
term "NoPT" cannot be used as an initial approach 
altitude since these may be intermediate segments . 

IF THE FORECAST CEILING IS 4, 800 FEET Al'ID 
THE VISIBILITY lS 4 MILES F OR YOUJ~ETl\AT 
PALM SPRINGS, IS AN ALTERNATE R-EQUIRED 
FOR CATEGORY "A1

' 'AffiCRAFT? Yes. Although 
the ceiling meets the requirements of FAR 91. 83, 
the visibility does not. To determine the minimum 
ceiling required, proceed as follows: (1) Inspect 

EXCERPT FROM ENROUTE CHART 

I ""' the appropriate enroute and instrument approach 
charts for the destination airport, noting the alti
tudes given for the MEA, MOCA, and Initial 
Approach; (2) Select the lowest of these altitudes and 
add 1, 000 feel; (3) Subtract the e levation of the air
port and round- off to the next highest 100 foot figure . 
In lhe case of Palm Springs, this is 4, COO feet 
(lowest MEA), plus 1, 000 feet, minus 448 feet (field 
elevation), or 4, 552 feet. Since the forecast ceiling 
is given to the nearest 100 feet above the surface. a 
ceiling of at least 4, 600 feet, forecast for two hours 
before to two hours after your ETA, is required. A 
ceiling of 4, 500 feet could not be used Eince it would 
not be 1, 000 feet above the :VIEA. The forecast ·e1tcu.c 222~314 
visibility must be at least 5 miles. This is twoo ___ ....:.;.;;;:::±~~~~~~~llll.i.!!f~ll.!'C!n~2.!.!.11!.'!•oo.~31. 
miles more than the lowest visibility (3 miles) s own 11 .. 1~ "'"""'" - -..i. .... noi . H ....... ... >I" ........ . 

~ OP'4'0"-d w90th.-r f*~Q Mft•O 

111 the minin1U1TI$ SeCtiOU Of the approach Chart. ' Ood•llO MOA '"''"d IC» loo! ....... con1'ol '°"•.., . 1 ........ •«<P' opo•o10<• 
• •th oppuw-ed ~ ~mn.; Mrvte• . 
VCJ. 

" S11 
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BELOW IS THE TERMINAL FORECAST VALID FROM TWO HOURS BEFORE UNTIL TWO HOURS 
AFTER YOUR ETA (21Z} AT PALM SP RlNGS. 

FT1 
17Z FR I - 05Z SIH 
PSP 15<DC5095Rt'J- F. 20Z 200>C500>5R\'/-. 22Z CuOE£'jR'.'! -

IS AN ALTERNATE AIRPORT REQUIRED ON YOUR FLIGHT PLAN? Yes. The visibility meets 
the 5 mile requirement for Palm Springs but the ceiling does not . At your ETA (21 Z), the ceiling 
forecast is adequate (5, 000 feet), but onE hour after your ETA the ceiling forecast is 4, 000 feet. 
This is lower than the required minimum (4, 600 feet); therefore, an alternate is required . 

References: 
1. Federal Aviation Regulation 91. 83 
2. Civil Use of U.S . Government Instrument Procedure Charts, AC 90-lA . 
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IFR Pll.OT EXAM-O-GRAM 0 NO. 30 

VORTAC AREA NAVIGATION 
The purpose of this Exam-0-Gram is to acquaint pilots with Area Navigation . The concept of Area 
Navigation is not completely new. Pi "l ots who use VOR/DME to establish checkpoints along a course 
line plotted directly from departure point to destination, are practicing Area Navigation . At 
present , however, most aircraft using VORTAC facilities fly straight courses from one station to 
another . The resulting convergence or "funneling" of traffic over the station limits the number 
of routes between points. The illustrations below compare the present system and Area Naviqation. 

PRESENT SYSTEM BASED 
ON VOR RADIALS 

-+ +~*T+-1 
WAY POINT L IL_ L 

*--T VORTAC r T' -----0 
/~- - -- WAY POINT 

- + ---/ + --+--* / -*/+--+--WAY POINT 

FIGURE 1 AREA NAVIGATION 

WHAT IS AREA NAVIGATION? This is a system of navigation which allows a pilot to fly a 
se1ected course to a predetermined point without the need to overfly ground-based navigation 
facil ities . 

WHAT ARE SOME AREA NAVIGATION SYSTEMS? Doppler radar, inertial navigation systems, and 
course l ine computers are all classified as Area Navigation Systems . 

WHI CH AREA NAVIGATION SYSTEM WILL MOST GENERAL AVIATION PILOTS ENCOUNTER? The 
system coming into most cormion use, is the course line computer based on azimuth and distance 
information generated by the present VORTAC system. 

WHAT IS A BASIC ADVANTAGE OF "COURSE LINE COMP UTER" AREA NAVIGATIO N? This system is 
based on a ground navigation system (\'ORTAC) already in place--a system that can be used for 
VORTAC radial navigation by ai rcraft having conventional Omni and DME equipment, and for Area 
Navigation , by aircraft having airborne course line computers. 

CAN AIRCRAFT WITH ONLY CONVENTIONAL OMNI EQUIPMENT FLY FAA APPROVED AREA 
NAVIGATION ROUTES? No. An aircraft must have airborne Area Navigation equipment installed. 
A typical airborne system consists of a waypoint selector, a guidance display, and a vector 
analog computer. The computer is the heart of the system. 

HOW DOES THE COMPUTER SOLVE A COU RSE LINE PROBLEM? Area Navigation, based on the 
course line computer, is also called the "Rho-Theta" system. Rho (distance) is derived from the 
distance measuring feature of the VORTAC, and Theta (bearing) information is derived from the 
azimuth feature of the VORTAC . As shown in Figure 2, the value of side (A) is the measured DME 
distance to the VORTAC. Side (B), the distance from t he VORTAC to the waypoint, and angle (1), 
the bearing from the VORTAC to the way
point, are set in the cockpit control. 
The bearing from the VORTAC to the air
craft, angle (2), is measured by the VOR 
receiver. The airborne computer compa.res 
an9les (1) and (2) and determines angle 
(3). With the above information, the 
computer, by means of simple trigonometric 
functions, continuously solves for side 
(C), which is the distance in nautical 
miles and magnetic course from the air
craft to the waypoint . This is presented 
as guidance information on the cockpit 
display . 
DISTRIBUTION: ZC307 
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FIGURE 2. COURSE LINE COMPUTER GEOMETRY 
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WHAT IS A 1-IAYPOINT? Advisory Circular 90-45, which sets forth the 
guidelines for the implementation of Area llavigation, defines a waypoint 
as •.. "a predetennined geographical position used for route-definition 
and/or progress-reporting purposes that is defined relative to a VORTAC 
station position." Waypoints are also defined by latitude and longitude 
coordinates for the use of airborne self-contained systems not dependent 
on VORTAC inputs. With his course line conputer, the pilot effectively 
moves or off-sets the VORTAC to a desired ·ocation . He creates a "phan
tom station" by setting the distance (Rho) and the bearing (Theta) of the 
waypoint from a convenient VORTAC, in the appropriate windows of the 
"waypoint selector" or "off-set control " (Figure 3) . 

I 

I ---:"11 ":"'i21 o::-Jr \. 

0 RADIAL .,....·· 
. cu: Yll!TAC (lfSEl .. 

" l lO~•NM 0 DISTANCE 

HOW IS COURSE LINE INFORMATION PRESENTED TO THE PILOT? FIGURE 3 
Although cockpit presentations of guidance infonnation vary , in all displays, the displacement of 
a vertical reference means distance from a selected track in nautical miles and not angular dis
placement. The guidance instrument of one model, Figure 4, features a symbolic aircraft and cross 
pointers . Both the vertical and horizonta·1 pointers move rectilinearly , their intersection 
depicting the waypoint. The symbolic aircraft's relationship to the vertical pointer indicates 
across- track distance relative to the selected track set in the instrument and its position rela
tive to the horizontal pointer indicates al ong-track distance. The direct distance to the way
point is shown on a conventional OME indicator. 
A selector can be used to give distance to the 
master VORTAC. In another model, Figure 5, the 
cockpit display resembles a conventional omni 
indicator . The familiar CDI needle serves as a 
course line computer indicator in the CLC Mode. 
A lateral deflection of the needle indicates 
nautical mi les right or left of the selected 
course. Each dot on the horizontal scale nay 
have any value, such as .5, 1, 2, or 10 
nautical miles . A DME indicator gives dis·:ance 
to the waypoint . 

HOW MAY WAYPOINTS BE ESTABLISHED FOR FIGURE 4 FIGURE 5 
VFR FLIGHT? Most general aviation aircraft 
flying cross-country are following the low altitude Victor Airways . This results in traffic con
gestion on the airways, particularly in the vicini ty of the VORTACs near metropolitan areas. A 
great portion of the available airspace is virtually unused . With Area Navigation equipment, the 
VFR pilot can fly direct from departure point to destination with the same convenient electronic 
guidance he has on an airway. Where he es·:ablishes his v1aypoints depends on VORTAC location 
relative to his course, VORTAC signal coverage, and flight altitude (due to line-of-sight limits 
of VHF signal travel). Area Navigation courses can be plotted on WAC, Sectional, or Enroute Lovi 
Altitude Charts, taking prohibited areas and controlled airspace into consideration . A pilot 
flying VFR from Galesburg, Ill. , to Lincoln, Nebr ., (Figure 6), could establish his first way
point on the 360° radial of the Burlington VORTAC at a distance of 14 nautical miles . As the 
flight progresses , subsequent 1~aypoints cou ld be set up from Ottumwa, Lamoni, Omaha, and Lincoln 
VORTACs by setting frequencies into the YOH receiver and programing radials and distances into 
the computer . Although the waypoints shown in Figure 6 are on either the 360° or 180° radials, 
they could be on any radial that intersects the selected track , providing distance limits are not 
exceeded . On this flight, the Area Na vi ga·:ion course is 24 nautical mil es shorter than the Omni 
course. Remember, the above procedure of selecting waypoints applies to VFR flight only. 

.--$- VORTAC 
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FIGURE 6. AREA NAVIGATION COURSE 
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E AREA NAVIGATION ROUTES AVAILAB LE FOR IFR FLIGHT? Yes. Series 700 (low altitude), 
and Series 800 an ig a 1 u e rou es, w ic are expected to be in frequent use by more 
than one user , are published on appropriate U.S . Government charts. Series 500 (low altitude) 
and Seri es 600 (high altitude) routes, which are planned for more than one user, but whose 
expected usage does not justify Government charting , are publ ished in AIM, Part 4. Series 300 
(low altitude) and Series 400 (high altitude) routes are establ ished primarily for one user and 
are not carried on Government charts. 

HOW IS WAYPOINT INFORMATION PRESENTED ON AN RNAV ENROUTE CHART? Figure 7 is an 
excerpt from an RNAV Enroute Chart dep1 cb ng a waypornt (DIXIE), the reference facility 
(Shreveport VORTAC), and the identification box with waypoint data . 

' .Jo.; 

SHREVEPORT 
117.4 SHV 121 

~--DIXIE----, 
32°43.}'N 93 50. 9'W 
117 .4 SHV 212.5°-3.1 

190 

Waypoint Name, 
Coordi notes, 

Frequency, Identifier, Radial/Distance 
(Facility to Waypoint) 

Reference Fae ii ity Elevation 

FIGURE 7. WAYPOINT (DIXIE) AND IDENTIFICATION BOX DATA 

~ow SHOlll D R~AV ROl~TFS BE ~ T SIFD QN AN r FR Fl r GHT Pl AN? If the airborne equipment has 
een approved in accor ance wit Advisory Circular 90-45, as is required for IFR fl ight, RNAV 

routes should be filed in the same manner as those for VOR airways . One of the followinq "Special 
Equipment Suffixes " should be entered in block 3 of the f light plan: (1) /C--Area Navigation with 
no code transponder, (2) /F--Area Navigation with 4096 code transponder, (3) /S--Area Navigation 
with 64 code transponder, or (4) / W--Area Navigati on and no transponder. 

IS VERTICAL GUIDANCE POSSIBLE WITH AREA NAVIGATION? Yes. For example, one manufacturer 
has designed an Ascent-Descent Director (ADD) , which combined with the basic two-dimensional 
(lateral and longitudinal ) Area Navigation 
system, provides vertical guidance informa
tion similar to a glide slope. With this 
device, a waypoint can be selected not only 
at a desired surface location but also at a 
desired altitude . Thus, the pilot can 
select and fly a pre-determined vertical 
profile to a pre-selected point in space. 
Among the benefits which ATC wil l derive 
from three-dimensional Area Navigation is 
the abi lity to: (1) establish precisely 
contro lled "overpasses, " "underpasses," and 
"corridors"; (2) call for pre-defined points 
in space at which the pilot can arrive at a 
specific altitude. Pilots ~lill be abl:? to: 
(1) fly pre-organized ascent and descent 
profiles in terminal areas as specifi ed by 
SIDs and STARs; (2) create and accurat~ly 
follow a computed variable glide slope for 
approaches. Fi gure 8 shows how aircraft 
having widely differing performance ch.irac
teristics can be separated in three-dimen
sional corridors in or near a terminal area. 

·~ I/ 
~WAY POINT 

FIGURE 8. THREE-DIMENSIONAL AREA NAVIGATION 
WHAT ARE THE ADVANTAGES OF AREA 
NAVIGATION? All the advantages descr ibed bel ow stem from the ability of the airborne computer 
to , rn effect, locate the VORTAC wherever convenient, if it is within reception range. The 
principle advant ages of Area Navigation are: 

(1) Pilots are able to fly accurate straight-line courses between geographical points 
wjthout having to dogleg between VORTACs. On a flight of even moderate length, a significant 
reduction of enroute time results. _ 3 _ 
IFR - NO . 30 



(2) Usable airspace is greatly expanded by allowing the use of routes not limited by facility 
l ocation. 

(3) Holding and orbiti ng is simplified . 
(4) Course dev iations for t hunderstorm avoidance and traffic spacing may be accomplished more 

effi ciently . With Area Navigation, the pilot (with ATC consent ) can alter course himself without 
radar vectors . He is constantly aware of his position; thi s is not always true when being vectored. 

(5) Changes in routing, such as the assignment of a parallel route, can be accomplished with-
out radar vectors. 

(6) Multiple and one-way routes may be established to reduce congestion on heavier traveled 
airways and to segregate traffic by aircraft speed and arrival airport. 

(7) A capabi lity is provided for instrument let-down and approach at airfields not equipped 
with approach facilities and for whi ch no approach procedure i s presently published . 

(8) There will be a reduction in the number of conmunicat ions between controller and pilot 
since fewer radar vectors will be required. This puts the responsibil ity for navigation back in 
the cockpit and allows the control l er more time for hi s primary function--a ircraft separation. 

References: 

Airman's Information Manual, Parts 1 and 4 
Advisory Circular AC 90-45 
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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

IFR PILOT EXAM-O-GRAM0 NO. !JI 

IS YOUR INSTRUMENT FLIGHT REALLY LEGAL? 

More than an ATC clearance is required to make an !FR flight legal. Written test results indi 
cate that many currency requirements , items of equipment, and equipment checks are often over
looked by pilots preparing for !FR flights. In this Exam-0-Gram, let's consider a trip in an 
AIRPLANE on which passengers are NOT carried "for hire." Coll1l1ercial operators should consult 
the appropriate regulations for requirements applicable to their specific operation . 

FIRST, LET'S EXAMINE YOU, THE PILOT. 
l . Valid Pilot Certificate, Appropriate Ratings, and FCC 

Permit? Do you have an Instrument Ratin9? Are you 
rated for the Category (exampl e-Mrplane) and Class 
(example-Multiengine Land) to be used for this flight? 

2. Current Medical? If a 2nd class medical is required, 
was it issued within the preceding 12 months? If a 
3rd class is sufficient, was it issued within the 
preceding 24 months? 

3. Current in Class? Have you made 3 takeoffs and land
ings in an airplane of the same :lass within the pre
ceding 90 days? If any part of this flight will be 
conducted at night (one hour aft~r sunset to one hour 
before sunrise) , have you made 3 night takeoffs and 
landings to a full stop in an ai~plane of the same 
class during the preceding 90 da1s? 

4. Current for Instrument? Within the preceding 6 months, 
have you passed an instrument competency check in an 
airplane or had 6 hours of instrument time and made 6 
instrument approaches? At least three hours of the 
instrument time must be in flight in an airplane. 

NOW, LET'S LOOK AT THE AIRPLANE. 
1. Maintenance Inspection? Like the pilot, the airplane 

must have a current "physical . " Has this "physical" 
(the annual inspection) been completed within the 
preceding 12 months? 

2. Required Documents? Are the airworthiness and Regis
tration Certificates, Weight and Balance data , ap
proved Airplane Flight Manual or required Placards, 
and the FCC Radio Transmitter License a 11 ava i 1ab1 e 
in the airplane? 

3. Altimeter System Tests and Inspections? Has each 
static system and altimeter been tested and inspec
ted within the preceding 24 months in accordance 
with Part 91 .170? 

4. VOR Receiver Check? Have the VOR receivers been 
checked for accuracy within the preceding 10 days 
and the preceding 10 hours of fl·ght time? 

5. Installed Instruments, Equip~~nt . and Systems? 
Are all of the required items installed or avail
able in the airplane and in good working order? 

DISTRIBUTION: zc.307 
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a. Airspeed indicator. 1. Approved safety belts fo r all occupants. 
b. Sensiti ve Altimeter adjustable for m. Approved position lights if any part of the 

barometric pressure. flight will be between sunset and sunrise. 
c. Magnetic direction indicator . n. Two-way radio corrmunica tions system and 
d. Gyroscopic direction indicator navigation equipment appropriate to the 

(directional gyro or equivalent). qround facilities to be used . 
e. Gyroscopic bank and pitch indicator o. Transponder, if the flight originates or 

(artificial horizon). termi nates at the pri mary airport in a 
f . Gyroscopic rate of turn indicator Terminal Control Area , at a designated 

(see FAR 91.33(d) (3) for exceptfons) . high density airport .• or will enter the 
g. Slip-skid indicator. Positive Control Are~ . 

h. Clock with sweep-second hand . p. DME , if the flight wil l operate at or 
i . Engine instruments appropriate to the above FL 240 using VOR navigation. 

type of engine(s) installed . q . One spare set of fuses, or three spare 
j . Fuel gauge i ndicating quantity of fuel fuses of each kind required . 

in each tank . r . Generator of adequate capacity. 
k. Landing gear position indicator if the s . Oxygen equipment , if required for the 

ai rplane has retractable gear. a 1 ti tude to be fl own . 

FINALLY , LET'S LOOK AT THE PREFLIGHT PLAlmING . 
1. Weather Reports and Forecasts? Have you checked the existing and forecast weather for your 

route of flight , destination, and if requi red, alternate airport? Have you selected an 
"ESCAPE ROUTE" to use in the event of complete radio 
failure, or other enroute emergency? 

2. Maps and Charts? Do you have curren t enroute , area , 
and instrument approach procedures charts for the route , 
destination, alternate , and poss ible diversion areas 
and airports? Have you studied the i nstrument approach 
charts? 

3. Fuel Quantity and Grade? Have you considered known 
traffi c delays in computing the requi red fuel? Is the 
airplane serviced with the proper grade of fuel? 

4. Weight and Balance? Is t he airplane loaded withi n the 
prescribed weight and CG limi ts? Wi ll the landinq 
weight and CG be within limits? 

5. Airplane Performance Data? Do you know the distance 
required for the airplane to takeoff and clear a 50-
foot obstacle under the weather and l oad conditions 
that exist for thi s departure? Is t he altitude re 
quired for this flig ht within t he opc~rating li mits 
of the airplane? l·lill you be able to l and and stop 
SAFELY within the available runway l imits at your 
destination? 

If you can answer "YES" to these questions, you are ready to file your flight plan and get your 
ATC clearance . 

References: FAR Part 61, Part 91, Part 93, AC 61 -27B, AC 91 -23, and AIM , Part l . 
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Deparbnent of Transportation 

FEDERAL AVIATION AD~flNISTRATION 

IFR PILOT EXAM-O-GRAM 0 NO. 32 

AIRCRAF T PERFORMANCE CHARTS 

Applicants for the Instrument Pilot Written Test display a weakness in interpretation of Aircraft 
Performance Charts. This important knowledge should be fundamental to every Instrument Pilot 
for the safe and efficient operation of an aircraft. 

TYPES OF AIRCRAFT PERFORMANCE CHARTS 

TABLES are compact arrangements of conditions and performance values in orderly sequence, 
usually arranged in rows and column;;. These chaits require interpolation to determine inter
mediate values for particular flight conditions or performance. 

GRAPHS are pictorial representations of the relationship between at least two variables . Aircraft 
performance graphs are usually the straight-line or curved- line types. The straight-line graph is 
a result of two values that vary at a constant rate (Figures 2 & 3}, while a curved-line graph is a 
result of two values that vary at a changing rate (Figures 4 & 5). Like tables, graphs require 
interpolation to determine intermedicite values. 

INTERPOLATION OF AIRCRAFT PERFORMANCE CHARTS 

To interpolate means to compute intermediate values between a series of given values . In other 
words, divide the distance or interval into as many units as necessary to include the desired value 
as one of the values. For example, find the value of X. 

m u VW'l.YZ X=IJ> 
12. / f lfO II .J..D .2.l. 

PERFORMANCE TABLE. For a practical problem, determine the take- off distance of a particular 
light twin from the table in Figure 1. Assume at take- off the pressure altitude is 3, 000 feet, OAT 
is 65 ° F., and headwind is 10 MPH. , Underlined on the table are the given values for altitude and 
headwind. Circled are the values the.t need interpolation. 

TAKE-OFF DlSTANCES - FEET 
(Over a 50 Foot Obsuclc) 

Use t.:t.'<• -olr power on both englnc3 (llmltlng manifold pressure, 3{00 RP~~) with mlxt'.ir e 1n 3uto-r!ch pos:tlon, 
cov.-1 !l.tps full open. fl;>pS set at 1/ 4 (100). Attain full •nitn e po•Ner before releasing brakes. Climb out at 
106 ~:PH (92 knots) CAS. Limit power setting to 2 mim.tes. 

TAKE-OFF GROSS WEIGP.T - 8,000 POUNDS 

Pressure Wind 
Altitude Velocity OUTSIDE AIR TEMF-ERATURE - OF 

65 ° is the point 3/ 5 of 
the interval between 
50 ° and 75 °. 

Feet Ml'H -25 0 25 

-10 2053 2282 2535 
0 1758 1955 2172 

~ +10 1481 16~8 1832 
+20 1225 1364 1517 
+30 990 1104 1230 

FIGURE 1 

50 

2808 

~1 
Il>l!~ 

1365 

75 l 100 I 
3098 I 
~) .2..~ '(j. 
~ -~ f) .:3 Q__ 
1510 

~I .,_,. ~o :so+ /;2.,.~=~~ 

2157. 2 is the point 3/ 5 of the interval 
between 2030 and 2242 feet . 

In the margin to the right of the graph, a position or relationship of 65 ° with the two given values 
was determined. This relationship was applied to the two take-off distances given to find the take
off value for a 65 ° temperature . Under existing conditions, take-off distance is 2, 157. 2 feet. The 
same problem can be solved quickly on the computer by setting up a 15 to 25 ratio and observing 
the proportionate increased take-off distance opposite 212 as shown below 

/~?.~fl'·~ 
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PERFORMANCE GRAPHS. Aircraft Performance Charts which utilize a graph are made up of two 
components: a basic grid of vertical and horizontal lines, each representing a value of a condition, 
and either straight or curved lines at an angle to the grid lines representing values of a third con
dition. By plotting an intersection of known values of two conditions , the value of the unknown con
dition can be determined at the same intersection. 

A practice problem - find the Density Altitude with these existing conditions: (Figure 2) 

Airport elevation 2, 545 feet, OAT 70 " F . , arid Altimeter Sett ing 29 . 70 . 

Altimeter Altitude Addition 
Setting For Obtaining 
in Hg. Pressure Altitude 

PRESSURE ALTITUDE 28.3 1,535 
28.4 l ,43S 

't 28.5 1,340 
I:! AND 28.6 1,245 
0 28.7 1,150 

28.8 1,050 

DENSITY CHART 28.9 955 
29.0 865 
29.1 770 
29.2 675 
29.3 580 
29.4 485 
29.5 390 
29.6 300 
29.7 2Q5 
29.8 110 
29.9 20 
29.92 0 
30.0 -75 
30.1 -165 
30.2 -25:; 
30.3 -35ll 

·c - 12 -7 -1 4 10 16 21 :l.7 32 38 30.4 - 4·10 
30.5 -530 

•F 0 10 20 30 40 50 00 0) 80 90 100 30.6 - 620 

F IG UR E 2 30.7 - 710 
Outside Air Temperature 30.S -805 

SOLUTION: The chart requires Pressure Altitude which is determined from the conversion table 
at the right of the graph. 2, 545 + 205 = 2, '150 feet Pressure Altitude . 
step 1. Draw a line parallel to the ve1tica» lines from the 70 b on the Fahrenheit Scale (A) to about 

the diagonal 3, 000 ieet Pressure Altitude line . 
step 2. Draw line B representing a value •)f 2, 750 feet {interpolate 3/ 4 of distance from 2, 000 to 

3, 000) parallel to the pressure altitude lines so that it intersects the line drawn in step 1. 
Step 3. The intersection of these two lines (C) lies on the 4, 000 foot value of the Density Altitude 

scale (D). THE DENSITY ALTITUDE IS 4, 000 FEET. 

COMBTh"ED GRAPHS. Some Aircraft Performance Cha1ts incorporate two or more graphs into one 
when an aircraft flight performance involves several conditions. A simple combination of graphs is 
illustrated in Figure 3. Choose the conditions that are appropriate and solve 011 that portion of the 
graph. Sample problems for several condjtions are solved under the graph. 

Another combined graph is illustrated in Figure 4. It requires three functions to solve for take- off 
distance with adjustments for air density, gross weight, and headwind conditions . The first func
tion converts pressure altitude to density altitude . The right margin of this po1tion of the graph, 
even though it is not numbered, represent:. density altitude and starts the second function, the 
effect of gross weight on take- off distance. The right margin of this section represents take -off 
distance with no wind and starts the final phase of correcting for effect of headwind. A sample 
problem is illustrated below the graph . 

A more complex graph combines many functions intermingled on one basic grid to avoid using sev
eral graphs. However complicated a graph may appear, the procedure fo1~ solution is the same as 
for the simple graph. In Figure 5, one grid is used with a choice of three different Altitude Scales. 
It also accommodates two conditions for oxygen consumption . To solve, construct an intersection 
using the appropriate altitude scale and the curved line representing the oxygen cylinder pressure 
for the condition of intended use . Transfer the intersection value to (Continued on page 4) 
!FR - :-u. J2 3/ 71 
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Conditions: Density Altitude 4, 000 feet 
Gros s Weight 2, 900 lbs. 
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F I GURE 4 

A - Conve rsion to Density Altitude. 
B - Carry results to 2nd section of graph. 
C - P arallel line s to gross wt . for loading. 
D - Carry r esults to 3rd section of graph. 
E - Parallel lines to he adwind component. 
F - Carry r e sult s to e dge of graph for 

take-off distance readout . 

FIGU RE 5 - CR E W OXYGE N D U RA T ION CHART 
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t he bottom scale via the vertical lines. RE?ad the duration of the oxygen for one man and divide the 
results by the number of users for the total duration of oxygen. Plotted on the graph are six values 
of oxygen duration obtained with an altitude of 25, 000 feet and initial Oxygen Cylinder Pressure of 
1100 PSI. The variable conditions are cabm pressure and flow of oxye:en (Normal or 100%). Result 
"A" (360 minutes) is the duration resulting irom 1. 0 PSI pressurization and 100% oxygen flow. "F'' 
is the duration of oxygen if normal flow is used. 

HELPFUL HINTS. Before any attempt is made to interpret a performance chart, carefully check 
the scales. Sometimes, information you us e is given in knots and the chart may be calibrated in 
MPH. The same warning is appropriate for Celsius (Centigrade) and Fahrenheit. Check the chart 
for foot notes which might affect the solution you get . Sometimes, it is not necessary to interpolate 
as closely as was done in this Exam- 0 - Gram, but you should r ound-off figures on the safe side. 

VALUE OF PERFORMANCE CHARTS. Aircraft performance charts are of great value to determine 
performance for specific circumstances. Don't overlook the ·potential of these same charts to re
veal and'enrich the knowledge of operating characteristics of the aircraft. By plotting as many con
ditions as you have encountered or anticipate encountering, you will develop a better overall mental 
image of the operating characteristics and limits of your aircraft and equipment. 

Graphs are somewhat like pictures in that a person can retain more knowledge through use of the 
sense of sight. It is much easier to remember trends of performance or aerodynamic principles 
through a mental image of a line on a graph than through the printed or spoken word. Like pictures, 
performance charts are worth a thousand words. 
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DEPAHTMENT OF TRANSPORTATION 

Federal Aviation Administration 

IFR PILOT EXAM-O-GRAM 0 NO. 33 
RUNWAY AHO DIS PLACED THRESHOLD LIGHTING 

Pilot examiners, flight instructors, and FAA specialists who conduct flight training seminars 
indicate that many pilots and app 1 i cants for pi 1 ot ratings 1 ack essenti a 1 kn owl edge about runway 
and displaced threshold lighting . A) l pilots, particularly those operating under IFR conditions, 
should be thoroughly familiar with t his important area of night operations, when runway markings 
are not visible. 

The information given in the illustrations and sample test items can be remembered as follows : 

No landings - permitted short of displaced threshold l ights. 
No aircraft o erations - permitted short of displaced threshold lights, if edge-of-runway 

ig ts white or colored) are absent. 
Takeoffs - permitted in area short of displaced threshold lights if edge-of-runway lights 

appear as --
a. red, when takeoff is toward visible displaced threshold lights . 
b. white (normal), and no displaced threshold is visible (due to 180° 

obscuration of l ights). 
Taxiing only - permitted in area short of displaced threshold lights, if edge-of-runway lights 

appear as blue (taxiways and runway areas designated as taxiways are bounded by blue lights). 

·:·1 O•l O • O • 1•:< 
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Fig. l Fig. 3 

SAMPLE QUESfIONS - SEE PAGE 2 FOR ANSWERS 

l . The area east of the displaced th reshold lights in Figure 1 

1- may be used for takeoff west but not east. 
2- is usable for takeoff and landing both west and east . 
3- is unusable for landing, but may be used for taxiing, and for 

takeoff both west and eas t . 
4- may not be used for any aircraft operations. 

ow 

ow 

2. What aircraft operations are permitted east of the displaced threshold lights in 
Figures 2 and 3? 

"§" 
() 

1- In Figure 2, taxiing only is permitted; in Figure 3, all operations are prohibited. 
2- In both Figures 2 and 3, t axiing and takeoffs are pe rmitted but not landings. 
3- None . In both Figures 2 and 3, all operations are prohibited. 
4- In Figure 2, taxiing is permitted if the runway centerline is maintained. 
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Bel ow are explanations of seven terms commonly used in publications \'lhich deal with airport and 
run~1ay lighting systems: 

LIRL - - Low Intensity Runway Li qhts. This system is used at visual flight rule (VFR) airports 
---ilaving no instrument approach procedure5 . 

MIRL -- Medium Intensity Rumva* Lights. This system is installed on runways having a non
precision instrument approac procedure for either ci rcling or straight-in approaches . The 
li ghts are whi te except the last 2,000 feet, which are amber. 

HIRL -- High Intensity Runway Lights . Th· s system is i nstalled on rum·1ays having precision 
instrument approachprocedures and on runways which util ize runway vis ual range (RVR). The 
1 i ghts are ~1hite except the 1 as t 2 ,000 feet, which are amber . 

LITL - - Low Intensity Taxiway Lights . 
LIRL is used on the runways . 

These l ights are used on taxiways and aprons where 

MITL -- Medium Intensity Taxiway Lights . These lights are used on taxiways and aprons at 
airports where either MIRL or HIRL is used on the runways. 

REIL -- Runway End Identifier Lights . The system consis t s of two synchronized condenser-
di scharge fl ashing white 1 i ghts, 1 ocated 1 atera lly on each side of a runway thresho 1 d, 
facing the approach area. These l i ghts are installed primarily to aid pilots in identi fying 
runways during periods of reduced vi si b·i 1 ity . They are a 1 so i nsta 11 ed on runways whose 
l ights blend into a background of other l ighting and on runways that lack contrast with the 
surrounding terrain. 

TDZ/CL -- Touch down Zone/Center 1 i ne Light~. A runway touchdown zone 1 i ghti ng sys tern consists 
of 3,000 feet of unidirectional white three-1 ight barrettes located symmetrically about the 
row of centerl ine lights . The centerline lighting system consists of bidirectional lights 
extending d01·m the runway centerline from threshold to threshold . Viewed from the aircraft 
during an approach or a takeoff , the centerli ne lights appear as white up to the last 3,000 
feet of runway. Then the lights appear as alternate red and white for 2,000 feet. The 
final l ,000 feet of light s appear as all red . Viewed from the opposite direction, all the 
lights appear as white. 

ANS~IERS TO SAMPLE TEST ITEMS: 1- 3; 2-3. 

For further infonnation on airport and runway lighting, see the publications li sted below. 

1. Advisory Circu lar AC 150/5340-24 
2. Ai rman's Information Manual, Part I 
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Department of Transportation 

FEDERAL AVIATIO!\ AoMINISTRATJON 

IFR PILOT EXAM-0-GRAM" NO. 34 
!FR DEPARTURE CLEARANCES 

This Exam-0-Gram is presented as a ground instruction aid to assist pilot and flight instructor 
applicants for the Instrument Rating Written Test. The information and advice given will also be 
of value to the newly-rated instrument pilot. 

Instrument flight instructors can recall a variety of student reactions to an unexpected call from 
the controller with "your ATC CLEARANCE. " This call may confuse the inexperienced pilot, 
particularly il he is already busy taxiing, performing instrument cockpit checks, and watching for 
other traffic. The point to remember is--OON'T SAY YOU ARE READY TO COPY UNTIL YOU 
ARE READY! Simply tell the controller to "Stand By " until you are fully organized and prepared 
to receive your departure clearance. The controller has no way of distinguishing between an 
inexperienced pilot and one who know!: the local area as well as he knows his own back yard. The 
controller assumes that you are a competent instrument pilot, that you have learned--and are 
proficient in using- - clearance shorthand, and that you are familiar with appropriate route data. 
Until you reach the level of competence necessary for flying under Instrument Flight Rules in areas 
of high density traffic, you should s tay away from them. If you are a ;1ovice in copying clearances, 
alert the controller by telling him to ''Go Slow. " If you are flying without a co- pilot, you s hould 
keep some additional points in mind in connection with IFR departure clearances. "Ready to copy" 
should mean at least the foliowing: 

1. Your airplane is under control, preferably stopped, parking brake set. 
2. You are ready with wr iting materials . 
3. Your radio(s) are properly tuned, volume at a readable level. 
4. Route data is at hand (including Enroute Chart, Area Chart, SIDs, and STARs as 

appropriate). The route specified in your clearance may differ with that you filed in your 
flight plan. If the routing is different, and you elect to read back the clearance, read it 
back as issued then check the routing. If you desire clarification or you have objection 
to the routing, question it then. In accepting a clearance, you assume responsibility for 
complying with it. 

The IFR departure clearance you receive depends on several factors: 
1. HAVE YOU INDICATED YOU WILL NOT ACCEPT A STANDARD INSTRUMENT 

DEPARTURE (SID)? Controllers may issue a clearance containing a published effective 
SID to any departing aircraft, unless otherwise requested verbally by the pilot or by 
inclusion of " NO SID" in the remarks section of the filed !FR flight plan. Ther efor e, if 
you do not indicate as stated above, you should be familiar with all SIDs for the departure 
airport and have copies of the::n in the cockpit. Be certain to no~and adhere to all 
altitude restrictions . 

2. HA VE YOU REQUESTED A "DETAILED CLEARANCE"? Ji you do not specifically 
request a detailed clearance from Ground Control or Clearance Delivery, you will pr obably 
be issued an "abbreviated departure clearance, " provided the route filed in your IFR flight 
plan can be approved wi th l ittle or no revis ion. 

3. WILL THE FLIGHT BE IN A HADAR OR A NON-RADAR ENVIRONMENT? 
(a) If the flight is in a radar environment (and an abbreviated departure clearance is 

issued), the controller wi: l state, " CLEARED AS FILED, "followed by an assignment 
of an altitude/ flight level and any additional instructions or information required. 

(b) If the flight is in a non- radar environment (and an abbreviated departure clearance is 
issued), the controller wiil state, " CLEARED AS FILED, " and will specify one, two, 
or more fL .... es necessary to identify the initial route of flight, followed by an assignment 
of an altitude/ flight level and any additional instructions or information required. 

* * * * * * * * * * * 
The clearances which follow are typical of those from airports in the Dallas/ Ft. Worth a rea. See 
the excerpt from Enroute Low Altitude- Chart L- 13, on page 3, and the SID - BRIDGEPORT THREE 
DEPARTURE, on page 4. Have someone read the clearances to you to aid in developing your short
hand proficiency. The FAA Instrumert Flying Handbook contains a clearance shorthand you may 
want to use if you do not already haye a system. 
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MEACHAM FIELD - WILL ROGERS AmPORT ... V317 ADM - Vl63 OKC - DEPARTURE 
RUNWAY 36. 

(The following is a "detailed clearance " and does not make use of radar, 
which would normally be provided. ) 

FL YBIBD TWO TWO CHARLIE CLEARED TO WILL ROGERS AmPORT VIA NORTH 
COURSE MEA CHAM LOCALIZER - VIC'IOR SIXTY-SIX VICTOR THREE SEVENTEEN 
ARDMORE - VICTOR ONE SIXTY-THREE OKLAHOMA CITY - MAINTAIN FOUR 
THOUSAND. REPORT FORT WORTH RADIO BEACON AND INTERCEPTING VICTOR 
SIXTY- SIX. DEPARTURE CONTROL FREQUENCY WILL BE ONE ONE EIGHT POINT ONE. 

(The following is an "abbreviated c learance" for the same filed route with radar 
vectoring provided. ) 

FLYBIBD TWO TWO CHARLIE CLEARED AS FILED - MAINTAIN FOUR THOUSAND -
MAINTAIN RUNWAY HEADING FOR VECTOR TO VICTOR THREE SEVENTEEN. 
SQUAWK ZERO SEVEN ZERO ZERO J UST BEFORE DEPARTURE. DEPARTURE 
CONTROL FREQUENCY WILL BE ONE ONE EIGHT POINT ONE. 

* * * * * * * * * * * * * * * * * * * * * * * * * 
GREATER SOUTHWEST INTERNATIONAL AIRPORT - MIDLAND-ODESSA REGIONAL 
Am TERMINAL ... V18 MQP - V16 ABI - V66 MAF - - DEPARTURE RUNWAY 17. 

(The following is a "detailed clearance•· and does not make use of radar, which 
would normally be provided. ) 

FLYBIRD TWO TWO CHARLIE CLEARED TO MIDLAND-ODESSA AIBPORT VIA 
VICTOR EIGHTEEN MILLSAP - VICTOR SIXTEEN ABILENE - VICTOR SIXTY-SIX 
MIDLAND. TURN RIGHT TO JOIN VICTOR EIGHTEEN - MAINTAIN FOUR THOUSAND. 
REPORT INTERCEPTING VICTOR EIGHTEEN. DEPARTURE CONTROL FREQUENCY 
WILL BE ONE TWO FIVE POINT TWO. 

(The following is an "abbreviated clearance " for the same route with radar 
vectoring provided. ) 

FLYBIRD TWO TWO CHARLIE CLEARED AS FILED - MAINTAIN FOUR THOUSAND -
MAINTAIN RUNWAY HEADING FOR VECTOR TO VICTOR EIGHTEEN. SQUAWK ZERO 
SEVEN ZERO ZERO JUST BEFORE DEPARTURE. DEPARTURE CONTROL FREQUENCY 
WILL BE ONE TWO FIVE POINT TWO. 

* * * * * * * * * * * * * * * * * * * * * * * * * 
DALLAS-LOVE FIELD - AMARILLO Am TERMINAL .. . V66 BPR - V355 SPS -
V114 AMA - - DEPARTURE RUNWAY 31R. 

(The following is a "detailed clearance" and does not make use of radar, whicll 
would normally be provided.) 

FL YBIRD TWO TWO CHARLIE CLEARED TO AMARILLO AmPORT VIA NORTHWEST 
COURSE DALLAS LOCALIZER - VICTOR SIXTY-SIX BRIDGEPORT - VICTOR THREE 
FIFTY-FNE WICHITA FALLS - VICTOR ONE FOURTEEN AMARILLO. MAINTAIN 
FOUR THOUSAND. J OIN VICTOR SIXTY-SIX AT FOUR THOUSAND. REPORT 
INTERCEPTING VICTOR SIXTY-SIX. DEPARTURE CONTROL FREQUENCY WILL BE 
ONE TWO FNE POINT TWO. 

(The following is an "abbreviated clearance" for the same route with radar 
vectoring provided. ) 

FLYBmD TWO TWO CHARLIE CLEARED AS FILED - MAINTAIN FOUR THOUSAND -
MAINTAIN RUNWAY HEADINCr FOR VECTOR TO VICTOR SIXTY- SIX. SQUAWK ZERO 
SEVEN ZERO ZERO JUST BEFORE DEPARTURE. DEPARTURE CONTROL 
FREQUENCY WILL BE ONE TWO FNE POINT TWO. 

(The following is an ''abbreviated clearance 11 from Dallas-Love Field to 
Amarillo Air Terminal with a SID assigned by ATC.) 

FL YBmD TWO TWO CHARLIE CLEARED AS FILED - BRIDGEPORT THREE DEPARTURE -
CHILDRESS TRANSITION- MAINTAIN ElGHT THOUSAND. SQUAWK ZERO SEVEN ZERO 
ZERO JUST BEFORE DEPARTURE. DEPARTURE CONTROL FREQUENCY WILL BE ONE 
TWO FIVE POINT TWO. 

IFR - No. 34 - 2 -
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Although a departure clearance is normally to the destination airport, it may be to a fix just a few 
miles from the point of departure. A "short range" clearance is used to expedite departure while 
the flight is being further coordinated by ATC. On a short flight, the clearance may be to an 
approach fix serving the destination airport. An example of a "short r ange" clearance from 
Greater Southwest International Airport to RUSSEL INTERSECTION follows : 

FLYBIRD TWO TWO CHARLIE CLEARED TO RUSSEL INTERSECTION VIA THE TWO TWO 
FIVE RADIAL OF GREATER SOUTHWEST VORTAC - MAINTAIN THREE THOUSAND. 
TURN RIGHT HEADING TWO SEVEN ZERO FOR VECTOR TO THE TWO TWO FIVE RADIAL. 
SQUAWK ZERO SEVEN ZERO ZERO JUST BEFORE DEPARTURE. DEPARTURE CONTROL 
FREQUENCY WILL BE ONE TWO FIVE POINT TWO. 
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WAltTURE ROUTE OESCltll'TION 

Toke-off Runwori l3lllt,18:1•Mointoin runway 
heeding to lnter<ept and proceed southwest on tne 
ACTON VORTAC 063 radial lo the BRIDGEPORT 
VORTAC 120 radial, then proceed northwest on the 
&RIDGEPORT 120 rodiol to the BRIDGEPORT 
VORTAC. Thente via (assigned transition) Of (assigned 
route). Cross the BRIDGEPORT 120 rodiol 48 
DME fix ol or above 8,000 feel. 

Toke-off Runways 31l/R.36,''Maintoin runway hffdi"1j to intltl'cept and 
proued 1outhwest on lt>e MRLSAP VOltTAC 052 rodiol to the 
IRIDGEPO!!T VORTAC 115 radial, t!>.n pr~ noritlwHt via th. llllOGE· 
PORT 115 radial to the BRIDGEPORT VOltTAC. Thence via (assigned 
transition) or {assigned roule), Cross the MILLSAP 052 radio! 45 
DME fix ot or above 8,000 fe-et. 
CHILDRESS TRANSITION, From over the BRIDGEPORT VORTAC proc•ed 
nor1hweu via the BRIDGEPORT VORTAC 290 radia l and the AMARILLO 
VORTAC 1 18 radial to the AMARILLO VORTAC. 
GUTHRIE TRANSITION, From over the BRIDGEPORT VORTAC proceed 
northwH I vio the BRIDGEPORT VORTAC 290 radial and the GUTHRIE 080 
rodiol to GUTHRJE VORTAC. 
TEXICO nANSITION, From ov., th. lltlDOEPOU VORTAC i><oc..d 
nortnw .. 1 vlo the IRIDGEP'OltT 290 rodial and J72 to TEXICO YOU AC. 

SID - BRIDGEPORT THREE DEPARTURE 

FAA Auonautlclli Center 
Fllght Sta!'ldards Tt'<:hnlclli Division, 
P. o. Box 25082 
Oklahoma City. Oklahoma 73125 

Operations Branch 

9/71 
E:.<am ·0- Crams a•·ollable !ree of charge-- single copy only per 
requeet. Permission !s hereby granted to reproduce this material. 



Department of Transportntion 

FEDERAL AVJ\TJO:-i Ao:-.11:-;1 TllATION 

IFR PILOT EXAM-O-GRAM 0 NO. 35 

CLEARANCE DELIVERY PROCEDURES 
This Exam-0-Gram is presented to help clarify clearance delivery procedures for pilot and ground 

instructor applicants for the Instrument Rating Test. Analyses of written tests indicate that many 

applicants are unaware of the different procedures at different facilities. 

At an uncontrolled airport with no A/G co111Tiunications. 

There are two practical ways to receive your clearance 

in this situation. You may call the FSS on the telephone 

prior to takeoff or contact a nearby ATC facility after 

you are airborne . Discuss it with the FSS specialist 

while filing your flight plan and detennine which 

procedure is most desirable. 

At an uncontrolled airport with a Flight Service 

t OWllO•I CIT!, C Y»ti~~ dl>I ISW Jl'H 15.. f;;, Ot.l/J!OllA CllY 
910111' FR 

tnl Hll•Hl llR Ill IS Ill SS fll Ii 
U MIUS ARP'lAOl~O!OOIOO 1800 RG!lft AWl lll I! IS l/R FOR n o n 

kl!$ Oll ll• '110 •U•O' 

OKLAHOMA CITY FSS 121.S 122. lR !22.2 122.6 123.6 

Okt Clly Otp Con l 24.6 

I MC •lEllU, ll.U" l~lCJ •s- ; 1 sn•.. 51 •no" fs.;, ~CAtlSlCR ONrlO 

•• 
Station on the field . Get your c 1 earan :e from the FSS on ~ M<Amm Fss 121.s 122.u 122.2 122.6 123.6 Of 

FSS: McAUSTU 

the radio prior to takeoff . 

At a controlled airport without pre-taxi clearance 

procedures. When you make the initial call for taxi 

instructions, alert ground control that you are going to 

request your IFR clearance . Example: 'LAFAYETTE GROUND 

CONTROL - THIS IS AIRPLOW TWO FOUR ONE - ON THE NORTH 

RAMP FOR TAXI INSTRUCTIONS - IFR TO KANSAS CITY - OVER." 

-
McALfSTU m IVORTAC 112.0/MLC 

)" G) Gnd Con -

~ ,.\ 
.,... "' 0 ... 

0 Clrnc Doi ' 

LAFAYETTE 

On the runup pad, call Clearance Deli ve1'.:1_ and request your 
~ f3' Tower ,,,, ~ \V tkof. 

clearance. The frequency is probably one specifically 
Ocyton Tower• 119.9 122.SR 

Clrn< Doi 120.35 
Gnc! Con 121.9 

designated for clearance delivery ; hol'1ever, it may be the Lofay• tt• Towor 118.5 122.sR - Gnd con 121.1 
~ Clmc Doi 121.7 ~ ~ 

same as ground control. Some airports still do not have a ,0,,10nd Tower 118 7 122.7R 119.0 Gnd con 121.9 

clearance delivery 1 isted in AIM . In this case, ground 

control will deliver your clearance at ~he runup pad 

without request. 

At a controlled airport with pre-taxi clearance 

delivery .** Contact clearance delivery to request your 

cl earance before you taxi. If you are unable to contact 

clearance delivery, advise ground control. Ground 

control may then clear you to taxi and 11ill either read 

your clearance or return you to clearance delivery . 

~ ATIS : m.9 

~ NEW ORLEANS INTL(MOISANT FIELOJ 

~ Mohont Towtr 119.9 122.7~ Gnd Con 121.9 
t Clrnc Doi: 127 2 

~ 
R091n Tower 1'8 3 122.7R 
felrnc Otl 121.9 

' 
Gnd Con 121.9 

**Locations where these procedures ai·e in effect are indicated by a * preceding "Clearance 

Delivery" in Part 3, "Airport/Facil ity Directory ," AIM . DISTRIBUTION: ZC-307 



Things to remember 

When the controller states "CLEARANCE ON REQUEST," he is advising you that he does not have your 

clearance but has requested it from the ATC Center. 

To help prevent a delay, allow 30 minutes for your !FR flight plan to be processed before you request 

your clearance. 

Request your clearance within 10 minutes of your proposed taxi time. 

Don't be surprised if you receive a SID in the departure clearance, or a STAR in the final phase of 

the enroute flight, without requesting one, because ATC can now issue one without a request. See 

Chapter 4, "Preflight" and "Departures " in Part 1 of A IM. 

Pilot participation with pre-taxi clearance delivery is not mandatory; however, the procedure is 

performed at a time when there is less pressure on the pilot for other duties. In addition, any 

delay in receiving the clearance is spent on the parking ramp instead of the runup pad . 

· £'.Jm-0-Gr:un::. ..re- noo·dtrt!tth·t ln n.;1turc ar.d .nt" 
tsau~d '-iultl\1 ll!I an tnformmtfon .t;.t r''kti to indhi:d~ts 
mt~re-~tcd tn Airman \\'rHtcn Examlnauons. 
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Department of Transportation 

FEDERAL AvIATIOX Aoi.u~JSTRATIOl\ 

IFR PILOT EXA~f-O-GRAM0 NO. 36 

LOST COMMUNICATIONS PROCEDURES - ALTITUDE REQUIREMENTS 

Recent analyses of responses received on the Instrument Rating (Airplane) Written Test indicate 
that many applicants are confused reg-arcling altitudes to be flown when two- way communications 
failure occurs. This Exam-0-Gram will attempt to clarify the most important procedures. 

Assume you are planning a "round robin" IFR flight from Pueblo Memorial Airport, Pueblo, 
Colorado, by the route shown on 
your flight plan in Figure 1. The 
Enroute Low Altitude Chart seg
ment route is shown in Figure 2. 
The FSS weather briefing you 
receive indicates IFR conditions 

rlDf(Al AYIATJOH AO(lo.f(Y 

FLIGHT PLAN 

l .tJtt-U,_ T flf'f}S.ttC At lQll\11"'0.J .J 4 UVI 11!U,.tO 

Air:~ Re-AMER 250/A 150 l""O'' 
1 l'.'Oua Of wc .. t 

for the entire route. Prior to 
taxiing, you contact ''Clearance 
Delivery" and receive this 
clearance: AIR REAMER TWO 
ONE ONE TWO YANKEE CLEARED 

V-10 TODD V-/69 /<ING 

Fonrt A pprow+I. 
ltu./stt BtmtUI. No. Cl·ROnJ 

I •· TYtt Cr "'°"' rlAN f 1 .uf't::tAlf tOffftmc..r.uCft 

I r, .. ,, I vn I N2112Y ~ .,. I o-m I 
J rQIHT Of OOAl fl,l t ( • OJf,f. rf\.'.l! fl lOi f 1 UollhAlUV•WNO 

AlftlllOf 
UOl'OUO fl) 

, . """' 111 
PUB 1400 120 

V-210 GORDON V-19 PUB VOR 

AS FILED - MAINTAIN SEVEN Figure 1 
THOUSAND - MAINTAIN RUNWAY HEADING FOR VECTOR T O VICTOR TEN - SQUAWK ZERO 
SEVEN ZERO ZERO JUST BEFORE DEPARTURE - DEPARTURE CONTROL WILL BE ONE TWO 
FIVE POINT TWO. 

After takeoff, you contact Departure Control and receive vectors to intercept V-10. 
V-10, you receive further clearance f::om 
Departure Control: AIR REAMER TWO ONE 
ONE TWO YANKEE REPORT LEAVIl\G SIX 
THOUSAND - EXPECT FURTHER CLEAR
ANCE TO EIGHT THOUSAND AT ORDWAY 
INTERSECTION - CONT ACT DENVER 
CENTER ON ONE TWO SIX POINT SIX NOW. 

1222 ~ 
PIJEILO 

PUB ;;-:-,-:. 116 1 
CbH 114 

,~i 
wifiot 

ORDl!AY 

f ~ -

When you attempt to contact Denver Center, t; - - - - - - - ~ -
you experience complete two-way communi
cations failure! What is the correct proce
dure? Let's consider the rules set forth in 
FAR Part 91 which you must know and follow. 
If you are in VFR conditions, or subsequently 
encounter VFR conditions, you " . . . shall 
continue the flight under VFR conditions and 
land as soon as pnctical. " Since this Exam-
0-Gram concerns only altitude requirements, 

ftATTlfSNAKE 
VIII 111.00'IV 

Established on 

Figure 2 

consider the route to be " . . . AS FILED." According to FAR P art 91, you shall fly " ... at the 
highest of the following altitudes for fae route segment being flown: (1) the altitude last assigned; 
(2) the MEA; or (3) the altitude you were advised to ex"J)ect in a further clearance {EFC) . 

Let's review your present situation. You requested 12, 000 feet in the flight plan but were advised 
to" ... EXPECT FURTHER CLEARA~CE TO EIGHT THOUSAND AT ORDWAY INTERSECTION. " 
Review the Low Altitude Chart segment (Figure 2) and note that you would fly the EFC altitude of 
8, 000 feet from ORDWAY to BLOOM Intersections . Why? Because the 8, 000 feet in the EFC is 
higher than any of the MEAs before BLOOM Intersection. From BLOOM to RATTLESNAKE Inter
sections, the MEA of 9, 400 feet is higher than the EFC altitude of 8, 000 feet, so you would fly the 
MEA. Notice the Minimum Crossing Altitude (MCA) of 10, 900 feet at RATTLESNAKE when flying 
West on V-210. You must observe this minimum altitude restriction also. Therefore, you must 
initiate a climb prior to reaching RATTLESKAKE to cross this Intersection at or above 10, 900 feet . 
You encounter a still higher MEA of 12, 000 feet between RATTLESKAKE and GORDON Intersec
tions . You must continue the climb to 12, 000 feet to comply with this MEA. For the remainder of 
your flight from GORDON Intersection to PUB VOR, you must descend to 8, 300 feet to comply with 
the MEA altitude requirement for this segment of your route. 

- 1 -
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Have yon observed the rules regarding altitude requirements ? Yes, you maintained the highest of 
the applicable altitudes for the "· .. route segment bemg flown. '' Obviously, your problem would 
have been much simpler had you received :1 clearance to 12, 000 instead of 8, 000 feet . The 
altitude you requested in the Flight Plan would have met, or exceeded, the altitude requirements 
along your route. 

Consider some of the other procedures associated with complete two- way communications failure 
while on an IFR flight. Remember the procedures for transponder operation? Squawk Code 7600 
if you have only two-way communications failure; Squawk Code 7700 if an emergency exists. Do 
not forget to monitor the navigational aids which are able to transmit voice. ARTC and FSS 
personnel will attempt to contact you on any means at their disposal. Help them to help YOU J As 
part of your preflight action, you should become familiar with the aids and facilities which are 
available along your route. To rephrase an old saying . . . "There are three things which are 
absolutely useless to a pilot: (1) the altitude above you, (2) the runway behind you, and (3) the 
preflight planning you DID NOT do ! " 

References: FAR Part 91 and AIM Part I. 

• E.~a'm -O·Grams are non-d1rectl\·e fn nature and are 
lssued solely as an infbrmation ser\'ice to indi\'lduals 
interested 1n Airman Written Examtnatlons. 
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FAA Ae.ronautical Center 
Flight Standards Technical D>Vision 
Operations Bra.nch l/ 7 2 P. O. Box 25082 
Oklahoma City. Oklahoma 73125 
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single copy only ,Per request. Permission 
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Federal Aviation Administration 

IFR PILOT EXAM-0-GRAM 0 NO. 37 

LOST COMMUNICATIONS PROCEDURES -- ROUTE REQUffiEMENTS 

\~hen complete two-way radio co1T1Tiunications failure occurs in an !FR environment, air traffic 
control is predicated on certain "anticipated pilot actions. " These "actions" or procedures are 
set forth in FAR Part 91 and the AIM , Part I . In the interest of flight safe ty, it is your 
responsibility to know them. IFR Exam-0-Gram No . 36 concerned only alti tude requirements. 
Analyses of responses received on the Instrument Rating (Airplane) Written Tests indicate tha t 
many applicants are confused regarding route requirements under two-way radi o colllllunications 
failure. 

Today's airplanes operating IFR are usually equipped with dual conmuni cations and navigational 
equipment. The chance that you will be unabl e to receive any ATC instructions is rather remote; 
nevertheless , i t does happen . Procedures have been establi shed to follow when this "possibility" 
becomes a reality . Let us revi ew these procedures as they apply to ROUTE requirements under 
conditions of complete two-way radio communi cations failure. Continued IFR operations in VFR 
conditions may adversely affect other users of the airspace . Why? Certain airspace must be 
reserved and protected for aircraft on IFR flight plans . Therefore, one basic rule always 
applies " ... if you are in VFR 
conditions, or subsequently 
encounter VFR conditions, 
REMAIN VFR and land as soon as 
practicable." In IFR flight 
conditions, observe these rules: 

HDUAl AViATtOH AGENCY Form ApJNowJ. 

FLIGHT PLAN B1trlJ.'ll 811ua11 No. tH.4R01lJ 

I 1. TY• t Of Ul~l' """' I : . A1l (.UJT ID!NlltlC.MION 

I I me I Vlt I 
N 1211 p - '" l ov-u I 

l . A!KlA-1 1 Tf1f/PfCtltt rouir ... 1~· .:./ i , U Uf Allj:r-£(') 1. 10tPlT °' orrAIT\U! 6. DfrAUU.tf 11111[ 1 INITIAl cauJiJH 

I"'"" Ill 
A11tt~Ol 

,IOl'OUOIO 

AIR REAMER 250/A l!J-0 •Her> DEP /boo .50 
t. aOUH Cl tt1(;.l; f 

ALP VO~ V-135 eHA 'fORT'AC V·/2 DEL V"R \/·lb ECll VOR 

Follow (1) the last ATC clear
ance recei ved, or-\2) if being 
radar vectored, by the fix, 
route, or airway specified in 
the vector clearance, or (3) the 
"Expected Further Clearance" 
routing . In t he absence of Figure 1 
rules (1), (2), ancl (3), then proceed by the fligh t planned route you filed with ATC . 

Let us take some examples. You are on an IFR f light, in a radar environment, from Departure 
Municipal Airport to Destination Munic·ipal Airport via the flight plan in Figure 1. The Enroute 
Low Altitude Chart segment i s 
depicted in Figure 2. 
Example #1 : Clearance 
Delivery gives you this IFR 
clearance: "AIR REAMER ONE 
ONE PAPA - CLEARED AS 
FILED .... " Radio failure 
occurs after takeoff. In 
this situation, fly the "l ast 

B 

"- Departure 
O -:- Municipal 

-· Airpor t 

ATC clearance" (Rule #1) 1-1hich is the ~;ame as the "flight planned 
route . " Example #2: Assume the takeoff clearance read : AIR 
REAMER ONE ONE PAPA - CLEARED TO BRAVO VOR - .... EXPECT FURTHER 
CLEARANCE PRIOR TO BRAVO VOR . ... " Rad io failu re occurs prior to 
receiving the EFC routing . You shou ld follow "the last ATC 
clearance" (Rule #1) to Bravo VOR , then the "f light planned route" 
to the destination . Example #3: Assume now that you do receive an 
"EFC routing" prior to Bravo VOR which reads " .. . EXPECT FURTHER 
CLEARANCE VIA VICTOR ONE SIXTY NINE BEllR - VICTOR TWELVE DELTA -
VICTOR SIXTEEN ECHO - DIRECT DESTINATION ." You should proceed to 
Dest ination Municipal Airport via this EFC Routi ng (Rule #3) . A radar 
vect or clearance (Rule #2) is illustrated in Example #4: You are 
proceeding "AS FILED .. .. " After passing Delta VOR , ATC issues this 
clearance: "AIR REAMER ONE ONE PAPA - TURN LEFT TO HIO ONE ZERO FOR 
VECTOR TO DESTINATION INITIAL APPROACH FIX .... " Radio failure 
occurs after you acknowledge this clearance . Observe Rule #2 and 
proceed as specified in the ATC clearance . 

DJSTIUBUTIO:\ : ZC·307 

Destination 
Municipal 

Airpor t 

.. Figure 2 

D 



If ATC did not receive your acknowledgemEnt of the new route clearance , they would have to 
protect BOTH the old and new routes until they determined which route you were flying . Your 
acknowledgement of any ATC clearance will determine the procedure(s) you and ATC will use . 
Acknowledgement may be given (at ATC's rEquest) by changing transponder code , "squawking" IOENT, 
or by executing an identifying turn . Cortact with you in this case would probably be through 
some navigational aid frequency. 

Review the AIM , Part I , EMERGE NCY PROCEDURES. Always exercise sound judgment and good operating 
practices in all cases of two-way radio co1TJTiunications failure . You can be sure you will receive 
"top priority" handling from ATC. After you 1 and, find a telephone and ca 11 the nearest ATC 
facility and tel l them what happened. It is a very small price to pay for the service ATC has 
provided you. Remember ... a search will be initiated 30 minutes after your ETA has expired if you 
have not been heard from. If you are fov11d in a coffee shop some time after you have landed 
safely, it could prove to be embarrassing! A future Exam-0-Gram will discuss the procedures to 
use with regard to executing the instrument approach under conditions of two-way co1TJTiunication 
failure. 

REFERENCES: FAR Part 91 and AIM Part I . 

• exam·O·Cram~ .are non-dJreruv~ in nature :.nd 01 re 
l"-<;;Ut:d 'oldy .i.' .tn m(urmJI hm 't:rvlt ~ tu lndh·tdu.ils 
lnt~tt:..,led fn Airma.n Wr1tt1:n Ex;imln;.ttioos. 
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DEP.\RTMENT OF TRANSPORTATION 

Federal Aviation Administration 

IFR PILOT EXAM-O-GRAM 0 NO. 38 

LOST COMMUNICATIONS PROCEDURES - - APPROACH REQUIREMENTS 

This is the third and final in a series of IFR Exam-0-Grams pertaining to operations in an IFR 
environment with complete two-way corrmunications failure. !FR Exam-0-Gram No. 36 deals with 
altitude requirements; No . 37 with route requirements . Responses received on the Instrument 
Rating (Airplane) Written Test indicate that many applicants do not know the correct procedures 
to follow in conjunction with descent and execution of an instrument approach when complete two
way corrrnunications failure occurs. This Exam-0-Gram will attempt to clarify the most commonly 
misunderstood procedures. 
There are three situations that could exist when you reach your destination. Let's take an 
example of each. Example #1 : You arrive at a designated approach fix and have NOT received an 
approach clearance or holding instructions . The time you should begin descent for the approach 
in this case is the flight planned ETA (as amended with ATC) . Should you arrive ahead of the ETA, 
hold at the radio fix used for the approach in the holding pattern depicted on the approach chart. 
If no holding pattern is depicted, hold on the side of the final approach course on which the 
procedure turn is prescribed. If you should arrive after the ETA, descend for the approach 
immediately upon reaching the fix . 

The next two situations involve holding instructions. If ATC issues holding instructions at your 
destination, they will include an Expect Approach Clearance (EAC), or Expect Further Clearance 
(EFC) time. Let's review these items. The EAC is " ... the time at which it is expected that an 
arriving aircraft will be cleared to begin approach for landing." The EFC is " ... the time at 
which it is expected that additional cl earance will be issued to an aircraft." An EFC is not 
issued for an approach fix; only for Fixes which are not considered part of the approach 
procedure in use , such as an outer limit or enroute navigational fix . 

Example #2: If you are cleared to a holding fix with an EFC time (and experience two-way commu 
nications failure prior to reaching the fix), proceed to the fix and hold until the EFC time. At 
the EFC time, depart the holding fix and proceed to the fix from which the approach begins, then 
follow the procedure described in Exampl e #1. A holding fix may or may not be the same as the 
approach fix, depending upon the type of approach used. 

Example #3: If you receive an EAC, and the holding fix and the fix from which the approach 
begins are the same, begin descent for the approach at the EAC time. If the holding fix is NOT 
the same as the"""flx from which the approach begins, leave the holding fix to arrive over thelix 
from which t he approach begins at, or as close as possible to , the EAC time received. Begin 
descent upon arrival at this fix where the approach begins, but not before the EAC time . The 
same would be true if due to navigation equipment failure you must execute another approach 
procedure. 

Remember, it is pilot's discretion as to the type of approach that is to be made . The airspace 
wil l be cleared of other known IFR traffic for a period of 30 minutes . The simplified diagram 
may help you to understand when and where you should begin descent for an approach in the event 
of complete tv10-way communications failure . 

SITUATION LEAVE HOLDING DESCENT FOR THE APPROACH 
WHEN WHERE 

1- No holding instructions -------------received 
Not before ETA At approach fix 

2- Holding with an EFC At the EFC time Same as above Same as above 
3- Holding with an EAC To arrive at the Not before EAC Same as above 

(Holding fix is not approach fix at 
the same as approach the EAC time 
fix) 

~- Holding with an EAC 
(Holding fix is the 

At the EAC time Same as above Same as above 

same as the approach 
fix) 

DISTRIBUTION: ZC-307 



Your preflight actions should include a thorough check of pertinent NOTAMs and a review of the 
approach procedure(s) for the destination airport. The decision as to the type of instrument 
approach you plan to make at your destinat ion should be based on the type of equipment install ed 
in the airplane , \'leather conditions, and t he operational status of the components and visual aids 
for the approach considered (tlOTAM informa·:ion}. This item of the preflight planning should be 
as thorough as for the enroute portion of ·:he proposed flight. Arrival at the approach fix is 
NOT the time to locate the procedures char~s and try to figure out how the approach is to be 
flown! The preflight portion of your flight, therefore , should receive a dedicated effort . 

" * * * * * 
As a summation of the two-way cOlmlunications failure procedures we have discussed in these three 
Exam-0-Grams, this simplified chart may be helpful . 

~~fi----------- -- ---~ 

1---x:Iast ATC clearance received; or 
1 B-EFC routing received; or 

C-Flight planned route 
1ALTITUDE/FLIGHT LEVEL : (Observe the hiqhest of) 
I A-ATC assigned; or ~ 
I B-tlinimum IFR altitude/flight level; or 

C-EFC altitude/flight level 1LEAVE HOLDING FIX : (Instructions rece'ved) 
I A-At EFC (if received) ; or 
I B-To make EAC (if received) I 
I DESCENT FOR APPROACH: (When reaching approach fix) I 

A-At EAC time; or 
I B-At ETA time (no EAC received); or I 
L f_- I.!!!11~i!t~yjn.£_~C~n;!_ETAJs_pa~tL ___ _J 
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D EPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

IFR PILOT EXAM-O-GRAM 0 NO. 39 

ENROUTE CHART INFORMATION 
Analyses of Instrument Pilot (Airplane) Written Test results indicate that many pilots are unable 
to correctly interpret pertinent information of the Enroute Low Altitude Charts. Every pilot 
using these charts should be thoroughly familiar with all the information presented. Some of the 
symbols on the charts are listed here with appropriate explanations. 

Aerodrome Information 
This symbol ( ::t:::::>- ) indicates a publish~d SDF (Simplified Directional Facility) procedure is 
available. The SDF approach is similar to a no-glide-slope localizer approach except that the 
SDF course is seldom aligned with the runway centerline. The course may be wider , thereby giving 
less precise guidance than an ILS localizer . 
Two symbols are used to show that publ ished !LS approach procedures are available. How the 
localizer course is used determines which symbol will be depicted. 

This symbol ( ) indicates that the localizer has an ATC 
function in addition to providing course guidance for an ILS or LOC 
approach. The localizer course is used in conjunction with another 
NAVAID to establish an intersection or reporting point, e.g., COLE 
Intersection . When the back course of the Localizer has this ATC 
function , the words "Back Course" are printed near this symbol, e.g., 
NEW CASTLE . 
This symbol ( liiilllo- ) indicates that the localizer is used only to 
provide course guidance for an !LS or LOC approach and does not have 
an ATC function . 
If the blue or feathered side is on the right portion of the symbol, 
a front course localizer is depicted; a symbol with the blue or 
feathered side on the left depicts a back course. 

* * * * * * * * * * * * 
Radio Aids to Navigation and Corrmunication Boxes 

Recent significant changes have been made in the presentation of certain information pertinent to 
air/ground conmun ications. These cha~ges are discussed here with examples of each . The NAVAID 
information remains basically unchanged. 

123.6 
122 35 122. lR 

UFAYETTEllHO) 
LAF ;;:.:: 115.6 

Cnan 103 

122 / ! .l 111 

SEATTlf 
SEA ·:_ 11s.a 

Chan 115 

!21.35 122.1 R 
PEORIA 

PIA :;::-· 11u 
Chan 99 

Pl ::--· lli 

Ol"ClllAtC:S 
1.:too-01.so~ 

WEATHERlY 
AE : - '_.'.!.56 
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Air/Ground Co11111unication Boxes 
Heavy line boxes indi cate Flight Serv ice Stations . Air/ground frequencies 
noYTffllly available at all FSSs are 122.2 and 255.4; emergency frequencies are 
121.o and 243.0. Additional frequencies are listed above each box if the¥ are 
available. All frequencies transmit and receive unless annotated with (R) 
receive only, or (T) transmit only. These letters indicate the capability of 
the FSS on that part icular frequency. 
Triangles in the upper corners of a heavy l ine box indicate that Enroute 
Flight Advisory Service is ava i1ab1 e on frequency 122. 0. This frequency is not 
shown with the corrmunications box. The voice call is "Seattle Flight Watch.ir-
Thin line boxes i ndi cate no Flight Service Stations unless communications 
frequencies are shown above the depiction and the controlling FSS name is shown 
below. Frequencies positioned above thin lined boxes are remoted to the 
NAVAID site (PEORIA) and are control led by the FSS named below (QUINCY.) 

Radio Aids to Navigation Boxes 
A star before an Lt/MF frequency indicates that operation is less than continu
uous, or on request . 

(NOTE: This Exam-0--Gram covers information previously 
covered in IFR Exam-O--Grams 12 and 13 which 
have b•?en discontinued.) 

[ 
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Slash marks through any frequency or channel indicate an abnormal operational 
status. Underprint and NOTAMs should be checked for affected data . 
VOR, VORTAC, and TACAN aids are classified according to their use. A (T) indi
cates Tenninal. Normal usable altitude is 12,000 feet and below within 25 NM. 
(Refer to AIM, Part I for a more detailed explanation.) 
Note : Any frequency in a NAVAID box which is underlined indicates NO VOICE is 
transmitted on that frequEmcy. TACAN channels have no voice capability but are 
never underlined. 

* * * * * * * * * * * * 
Air Traffic Services and Airspace Infonnation 

An air\'1ay with this overlay ( -- ) indicates that a flight would penetrate 
Special Use Airspace and denotes an Airway Restriction. Refer to the Enroute 
Charts for pertinent operational information . ATC assumes the responsibility 
for issuing or denying you clearance to operate along this airway. Check 
NOTAMs for any change to the published information. 
This symbol ( <r<>-0-0-) indicates a Substitute Route Structure for an airway which 
is closed to nonnal navigation. Check current NOTAMs for NAVAID facility 
outages. 
This symbol ( '\/'v ) denotes the closed or unusable segment of an airway. 
Offset arrows indicate the navigational facility forming the reporting poi nt or 
intersection . When used in conjunction with a VHF/UHF facility, the arrow 
depicts a radial outbound; when used with an LF/MF facility, the arrow shows the 
bearin~ inbound. When the NAVAID used is not obvious , the name will be indi 
cated 1n the Facility Locator adjacent to the radial or bearing arrow. 

FAA Aeronautical Center 
FUghi Standards 7'ecbmcal 01vls1on, Operations Branch 
P. (). Box 25082 
OkW>oma City. Odahoma 73125 4/73 
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U.S. D EPARTMENT OF T RANSPORTATIO:S 

Federal Aviation Administration 

IFR PILOT EXAM-O-Gnk\1° NO. 40 

The !LS Category II Approach Procedure - What is it? 

Analyses of written test results indicate that many applicants are not aware of the differences 
between the ILS Category I and ILS Category II i nstrument approach procedures . Thi s Exam-0-Gram 
is intended to compare these two approaches . Your training and experience for the instrument 
rating should have familiarized you with the "normal" !LS Category I approach procedure which 
allo1o1s an airplane, using an electronic glide slope, to descend to decision heights (OHs ) no 
lower than 200 feet above the highes t elevation in the touchdown zone (TDZ), Figure 1, Arrow A. 
The minimum visibility requirements vary wi th approach and runway li ghting , but are in no case 
lower than RVR 18 for approach categ~ry A, B, and C, and RVR 20 for approach category D. In 
addition, the ILS Category I approach procedure provides for localizer-only and circl ing 
approach mi nimum discent altitudes (MDAs ), Figure l , Arrow B. 

FIGURE 1 s.«.S3SR 
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JC..... 60 90 120 150 110 
""' S.. Hl6 2 AA 2,03 I :38 I 22 
O~ OTY. OKLAHOMA 

Will ROGERS WORLD 

Ho~1 then, does the !LS Category E approach , co11J11only referred to as "CAT II," differ f rom the 
ILS Category I approach? A CAT II operation is defined as a straight- in !LS approach to a 
runway of an airport under an ILS instrument approach procedure that includes lower than Cate
.9Q!):'._j_ decision heights and visibility minimums . Compare the gl ide slope depi ctions in Figures 1 
and 2. Notice that the CAT II approach allows descent to lower DHs. Specifi cally, for the "full" 
CAT II, the DHs are to 100 feet and the mini mum visibi lity requirement is 1,200 feet RVR . The 
DHs are gi ven in both barometric (MSL) and radio altimeter (RA) values (Figure 2, Arrow C) . The 
barometric DH is referenced to Lhe TDZE just as in the ILS Category I approach . The RA DH 
coincides with the MSL DH locati on and includes the height of the electronic glide slope above 
the terrain at that point. 
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Because of SPECIAL AIRCREW & AIRCRAFT CERl IFICATION requirements, not a 11 in"strument rated 
pilots are authorized to execute a CAT II approach. Normally, only air carrier operators 
possess the trai ning facilities and equip~ent necessary to accomplish the certification 
requirements. Even then, approval for use of the full CAT I I mi nima is granted only after a 
record of consistently successful performance at CAT II "Interim" minima (Figure 2, Arrow D) 
which provides for DHs to 150 feet and a rr inimum visibility requirement of l ,600 feet . 

For a "full " CAT I I approach procedure to be approved, certain ground equipment is necessary, in 
addition to that requ i red for ILS Category I operations. Included in this equipment are runway 
cen;terl i ne lighting (RCL), touchdown zone lighting (TDZL), and sequenced flashers with the 
approach lighting system (ALS). Although a pilot may not be authorized to use the CAT II instru
ment approach procedure , these aids should greatly enhance the visual cues observed during a 
Category I approach to a runway certificated for CAT II operations under all visibility conditions. 

Aircrew and aircraft requirements for ILS Category I and II operations are contained in FAR Parts 
61 and 91 . Additionally, information regarding Category II hold ing lines and ground operations 
in the vicinity of the Category II localizer and glide slope equipment is discussed in !FR Exam-
0-Gram No . 28. 

To accommodate future airplane and airport capabilities and requirements, Category II I approach 
procedures are being formulated . These approaches and requirements are given below primarily 
for your informati on and to illustrate the degree of equipment sensitivity and aircrew certifi
cation that will be required . 

Category III A 
Category I II B 
Category III C 

Dec·ision Heights 
None 
None 
None 

Vis ibility/RVR 
700 feet 
150 feet 

None 

References: FAR Parts 61, 91, and AIM Part 
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U.S. D EPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

IFR PILOT EXAM-O-GRAM0 NO. 41 

NATIONAL AIRMEN INFORMATION SYSTEM 

Analyses of responses received on the Instrument Rating (Airplane) Written Tests indicate that 
many applicants do not fully understand the National Notices to Airmen (NOTAM) System. This 
Exsm-0-Gram will attempt to explain how the NOTAM system keeps you informed of changes within 
the National Airspace System (NAS). The National Flight Data Center (NFDC) was established by 
the FAA to operate a central aeronautical information center for the collection, validation, and 
dissemination of aeronautical data i n suppor t of the activities of gover nment, indus try, and the 
aviation community . This information, which affects the NAS, is disseminated by three me thods : 
(1) Aeronautical Charts, (2) Airman ' s Information Manual , and (3) the NOTAM system. These 
methods are designed to complement and support each other . The basic difference i s the f re
quency of issuance . The NOTAM system is designed to inform pilots , as well as other user s , of 
changes in the NAS that occur so rapidly that time does not permit issuance on a chart or in the 
appropriate publication . NOTAMs a re categor ized as follows : Landing Area NOTAMs , Lighting Aid 
NOTAMs , Air Navigat ion Aid NOTAMs , s~ec.ial Data NOTAMs , and Regulator y (FDC) NOTAMs . 

Data which is of a " time- critical" n;iture that could affect the safety of flight operations , and 
which is given all-circuit or "distant" dissemination, is a NOTAM (D). Such i t ems might be : 
"ILS glide slope out of service~"voR out of service, " or perhaps an air port or a particular 
runway closed . \~1en changes such as these cannot be included in the AIM or Aeronaut i cal Charts , 
they are appended to the hourly Aviati on Weather Reports (SAs) . Only NOTAM (D) data is presented 
in this manner . Below is a brief explanation of how this information can be interpr eted and used 
for flight planning purposes . 

( -+ 

( ...,, 
9/32 

(NOTA.~ symbol; and codes used in the SA reports . ) 

- Indicates that NOTAM information follows . This is either textual data, or 
reference , to a pr evious NOTA.~ . (Refer to (!)s below. ) 

- Indicates that ~OTA.~ information is current . (Refer to @ below. ) 
- Accountability Number. Each NOTA.~ is assigned its own AC number . (Refer to (£) s 

below. ) 

Figure 1 - New NOT~! (D) information in textual form appended to the SA report . 

Figure 2 

Figure 3 

I AH 55 SCT E25¢ OVC )HK 179/7¢/ ¢/12¢)/¢¢ / B l NOVC-) I AH 9/32 
G Bo @-@---

- Data which was previously transmitted in textual form in three separ a t e NOTAMs ; 
e . g ., ACs 10/ 10, 10/ 15, and 10/ 17 . (Refer to the NOTAM Summary (NOSU}t) , Figure 3, 
to determine the actual text 
CLL SP E5 ave 2RF 2~¢/5¢/ 9/ 3 15G25/ ¢18/ LE42 RB43 CI G RGD PK WND 
34 3¢/29-> CLL ">i 1 ¢/1 ¢ 1 ¢715 1 0/1 7 

@~®-;:<®--::::m------------------------
- I-? NOSUM 1 91 7}([C' ~-

-)DAL 9/23 r;/tr I LS LOM OTS 
-) CLL 1 ¢/1 ~CLL.)+~L CLSD TURBO ACFT 
~ CLL 1 ¢/1 52:0A D'vlE OTS 15- 2¢¢¢ 
-)CLL 1¢/17 CLL 1¢/28 CLSD 
~ TUL 1 ¢/6 TUL 8- 26 CLSD 
-7 TUL 1 ¢/1 ¢ \iE:~ VOR OTS 

(NOSUMs are transmitted hourly for 
a specific geographical area ana 
immediately follow the SA reports . ) 

Data that is pr imarily of a "nice- to- know" nature, and does not meet NOTAfl (D) criteria is 
disseminated as a NOTAM (L). This information receives only local coverage . Examples of this 
might be "men and equipment on runway," "large flocks of bird'Sinthe vicinity of the airport," 
or "a portion of a taxiway closed . " Dissemination is by telautograph, telephone, contr ol tower s , 
and FSSs for airports without control towers and during periods when control towers are not in 
operation . NOTAM (L) data is available to pilots upon request , or on an "as needed " basis when 
departing , enroute , or landing . Information of this nature might also be included in l ocal ATIS 
broadcasts . NOTAM (L) information is not appended to the hourly SA reports , nor is it included 
in, or referred to, in the hourly NOSuM:"""° 
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Information c ~ning changes that affec ~ the enroute s t ructure or instrument appr oach pr oce-
dures is di na ted by the NFDC as FDC NOTAMs. They are issued in compliance with a Federal 
Aviati on Reg~lation and are , therefore, considered regulatory in nature . FDC NOTAMs are 
initially gLen "all circuit" dissemination . If the data is still in effect at the publication 
da tes, the FDC NOTAMs will appear in the AIM, Par t 3A. FDC NOTAMs are classified as : Fli ght 
I nforma t ion/ Temporary (FI/T), and Flight : nformation/Permanent (FI/P), and each is identified as 
such on t he teletype t r ansmission and in the AIM, Part 3A. FI / T indica tes conditions that are 
expec ted to exis t for l ess t han 45 days; FI/P, more t han 45 days . The symbol (/I) denotes a new 
FDC NOTAM. Refer t o Exampl es A and B below. 

Example A 

FOC 6/1055 FI/T MIAAI I NTERNATIONAL 1111\Hl FL. 
RNAV RWY 9L AKDT 6 RNAV RWY 27R AHDT 3 VOR RWY 12 
AMDT 20 VOR RWY 30 l\HOT 3 NDB RWY 9L AHDT 13 ILS 
RWY 9L AMDT 21 ILS RWY 9R AMDT 1 i LS RWY 27 L II.MDT 
16 ILS RWY 27R lL~DT 6 RADAR- 1· AKDr 16 CRCG MDA 
520FT BM 5101"'1' CAT A B C. 

Twice each day NFDC transmits a listing of FDC 
NOTAM numbers transmitted during the previous 
12 and 24 hours . Notice that only the Account
ability Numbers and location identifiers 2re 
gi ven . (Refer to Example C. ) 

• Exam·O·Grams ue non-dlrecttve ln nature and are 
tssued solely as an 111!ormat1on service to lndlv!duaJs 
interested In Alrman Written Examinations. 
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Example B 

tFDC 6/ 1JOQ FI/P WYOfflNG ENROOrB L:>W /\LT AIRWAYS. 
V29 8 DBS VORTAC TO Ol!W VORTAC CHANGEOVER POINT 
15NK DNW. V298 ONll V:lRTAC '!':) BOY VORTAC 
CliANG!OVE.R POINT 1 SHH DBW. V2986 DNW VORTAC TO 
CROWllEART INT MEA 14000FT ~OC!'. u soorr CHANGEOVER 
POINT 1SNM DN'.1. 

Example C 

FDC L I ST OCT 22133¢ 
~ FDC 6/1 279 FDC Lf-M 
~ FDC 6/ 12.8¢ FDC ORH 
~ FDC 6/1 281 FDC BAF 
~ FDC 6/1 282 FDC LAX 
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