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PREFACE 
This written test pilido wns prepnred by the Flight Stnndnrds Srrvice 

of tho Federal Avintion Adrninistrntion to assist. npplirnnts in prepnring for 
the Flight, Instructor Certificntr with n Rotorrrnft-I~Ieliropter Rating. It 
supersedes AC 61-74, Flight I~ist~i~rtor-Hoto~~*rnft-€leliroptrr Written Test 
Guide, dnted 1974. 

This guide, briefly explains tlir need for cnnq~rrliensivn instrnction nnd 
describes the nrronnntirnl Icnoivlrrlgc rrqnirri~~rnts for certificntion 11s n heli- 
copter flight instructor. Also inclndrd is inforinntion 011 the sonrcc innterinl 
thnt, c.nn be used  to ucqnire rssrntinl lmowlrdgr i n  tlir vnrions sirbjrrt urrns. 
Further, i t  provides the instructions for tsking tlir officinl FAA written test, 
as well as snrnple trst itrins with explnnntions nf thc rnrrcnt nnsivers, and 
illust,rations reprrsrntntive of those usrd in ronrposing tlir Iwlicoptrr flight 
inst.ructor written tests. Thr test. itenrs ancl clroicrs of iinswws i n  this guiclr 
are hnsed on regnlntions, principles. nncl prnctirrs tlint were valid at t.he tiinr 
this publication was printed. 

This guide is directed priinarily tnivnrd tlir mmmmfiro2 lmowledgr re- 
quirernrnts for the crrtifimtion of flight instructors. Gnidnnrr rrlnting to 
the fundanirntnls of instrnr t in~ is prnvidrd in  sepnrntr pnhlirntions and. 
arcopt, for brief referenres, is not includrd in this guidr, 

Coinments rrgnrding this piihlicntion shonld Iw clirertecl to the U.S. 
Depnllnient of Trnnsportntion, Frdrrnl hvintion .idirrinistrntion. Fligllt, 
Standards Xntional IGelcl Ofliro, P.O. 130s 25OW, Oltlal~on~n City, Olclnho~~~n 
73125. 
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PILOT TRAINING 

The Role of the Flight instructor 

A11 pilot training is dirrvte~l toivard clrvelop- 
ing conipetent, efficirnt, and snfr pilots. Thr 
niore roniplrte a studcmt’s un(lrrstnnc1ing nf 
theory and principlrs. the c a s k  it will hr for 
that pe,mnii to beconic II snfc, comprtcnt pilot. 
It, has long Iirrn rwogniacvl that ground instrur- 
tion rind flight. training go 1111nd in hnnd. Enrh 
coniplenients tlir. otlirr, rrsulting in n trnining 
prograni which is iiiorc nirnniirgful and coniprr- 
hcnsive. 

Genrrally, pilots learn by o w  of two nictliods. 
Some. Iram hy rnto (hy nirimry alnnr without 
invrstigrhng funclniiirntnl principles), d i l r  
otliers acquire knowledge and vndrmtnnding of 
hnsic prnre,durrs and tecliniqurs nn(1 mppTy thrsr 
roncrpts to the vnrioits piloting nprrations. Thr 
latter nirnns of learning is hy far tlir n ~ o r c  effrr- 
tivo method. Effrctive pilot trtiining is hnsrd 0 1 1  

the fact. tlint knowledge and undctstnnding of 
principlrs, along with skill, art: esselltinl to 
safety in flight. 

The keystmw of tho preseiit-day training roiti- 

cept, is thr flight. instrurtor-a prnfessional who 
nssuinrs full rrspnnsihility for all phnsrs of a 
studrnt pilot’s required ground nncl flight t,rain- 
ing. 

How does onr becoine II sltilled and rffrctivr 
flight, instructor? Altlioirgl~ sonw poplr Iinssrss 
to a grcater degrer than otlirrs, those triiits tlmt 
are clrsirnble in an instiiirtor, no one is hiru u 
natural instructor. Flight instrurtors beconir 
ronipetent through study, training. rsperirnrr, 
nnd consrirntioius effort. Proohably illor(& than 
any other singlr factor, tho flight instrurtor’s n ~ v u  
attitndo toward flight, inst rurtion deterlninrs I i o ~ v  
well thr, job of tenrliing is donc. 

Tho flight instructor rnust,, of coursr. he fully 
qualified as a pilot. Qualifications must go fur  
beyond tlioso required for cortifiration as a pilot, 

I 
I 

I 

however, if sucress as n professional flight. in- 
structor is to hr iicliieved. The instructor should 
linvn in  addition to pilotinC skill, a tliorough 
un~lcrstnnding of how Irarning orcurs and I m v  
to einploy tencliing methods that best f0ste.r 
Irnrning. 

‘ro providr good instrurtion, the flight in- 
structor slioiild tliornughly undrrstnnd all aspects 
of ne~ronni~ticnl suhjrrts and their idationship to 
various pilot operations. Thrrr rim Iir no suh- 
st.itute for diligent. study to attain knowledge. 
develop conilii~tencr, and remain current as n 
flight instructor. 

Tlie flight instructor is the expert to whom 
stoclmts, and inany exprrirncrd pilots, submit. 
qiicstions ronrrrning replnt  ions, trrlinicnl niat- 
trrs, and current, operntinE prncedurrs and tech- 
niqurs. Obviously, to nnswer sncll qurstions 
responsibly, or resolve related prohlrnis. the 
flight instructor should hnvo sound knowlrdgr of 
tlie various aviation sulijrcts. 

After the flight instructor has gained the basir 
knowlrrlgr n1u1 skills, a continuous rffort should 
he inndo to itiqirove thr. quality of instrnction 
and to rrmain ahmast, of the Intrst, developments 
in aviation products, regulntions, procedurrs, and 
practices. Study nratrrials listed in this gnide 
tire benefirial and pertinent, to thr prepamtion 
for initial certifiration. 

In addition to giving instrurtion during flight, 
the certificated flight instructor is autliorized to 
conduct tlin requ‘irrd grnund instruction fnr pilot 
nnd inst.ructor npplicants. In exercising this 
privilrgr, tho instrurtor cnrrics the w E p 1 1 8 ~ i d i t y  

for providing conqirelirnsive training in the ap- 
propriato subjects and for ensuring that thr 
trainees nrquire suflirirnt knowledge and under- 
standing of tho subjects to qualify for pilot. or 
instrnctor certification. 



FLIGHT INSTRUCTOR CERTIFICATION 
Requirements for Training and Testing 

To be eligible for n helicopter flight instructor 
certificate, n person must hold n commercial or 
airline trnnsport pilot certificate with n rotor- 
cmft-helicopter mting. 

Further, regulations require thnt nn npplicnnt 
for n flight instructor certifirnte sntisfnctorily 
complete n course of instruction in the fiindn- 
montnls of instructing, including the subjects of 
how people lenrn, tenching nnd evaluating stu- 
dents, and the development of COUIWS and lesson 
plnns. The possession of a tencher's certificate 
nuthorizing employment ns n tencher in n publir 
school system, or status as on instructor in n 
college or university, may be nccepted as evidence 
of having received trnining in the teaching and 
learning process. 

The certificntion process requires tlint the np- 
pl ian t  pass the FAA's Fundnmentals of In- 
structing (FOI) Written Test to ensure thnt the 
person possesses ndequnte knowledge of tenching 
methods as they npply to pilot instruction. h l -  
though applicants holding n tencher's certifirnte 
or status ns an instructor in n college or uni- 
versity nre credited with linving received training 
in tenching methods, they nre not exempt from 
taking the FOI written test. 

I f  the npplicnnt already holds a valid FAA 
Flight or Ground Instructor Certificate nnd is 
npplying for nn instructor certificate other thnn 
thnt held, or for the addition of n rnting to tlic 
certificnte, thnt person need not take t h e ' F 0 1  
test ngain. 

I n  nddition to the requirement for the nppli- 
cant to be trnined nnd tested in tewhinp methods, 
tho npplicnnt for a Flight Instructor Rotorcroft- 
Helicopter certificate is required to have received 
and logged ground instruction from an authorized 
ground OT flight inatruetor in all of the subjrcts 
in which ground instruction is required for n 
private nnd commercial pilot certificnte. To en- 

sure that adequate knowledge of those subjects 
hns been acquired, the instructor npplicnnt. must 
pass the FAA's Flight. Iiistructor-Rotorcrnft- 
Helicopter (FRH) Written Test. Those subjects 
nre outlined in this study guide. 

It, is not necessnry lion-ever, to tnke tlie Fundll- 
inentnls of Instrncting Test on thr, milie dny ns 
the F 1 i g h t. Instnictor-Rotorcrnft-IIeliroptrr 
Written Test, nor is i t  important which of these 
tests is taken first. 

Finnlly, after tlie prescribcd written tests hnve 
heen pnssed, the certificntion process requires the 
npplicnnt to pass n practical test in which com- 
petency to instruct. students during flight mist 

be deinonstrnted. This prncticnl test must be 
sntisfnctorily completed within 24 months nfter 
the dnte the written tests were passed. 

The written tests nre ndniinistered by nll FI.\ 
General Avintion District. Offices (GADO). 
Flight, Stnndards Uistrict Ofirrs (FSDO), nnd 
some Air Cnrrirr District Offices (ACDO) nnd 
Flight Service Stntions (FSS). The prncticnl 
test, unlike other flight tests, can be adiiiinisterrll 
only hy nn FAA Inspector. 

As n convenience to the prospertive flight in- 
structor, those portions of the present. Fedcrnl 
Avintion Regulations pertinent to the gcnernl 
eligibility, flight proficienc.y, nnd neronnuticnl 
knowledge requirements for the instructor certifi- 
cate have been included in this guide. AppZicu.ntn 
should be azoare, however, thnt rcgu2ntion.a are 
Aubject to chmige. Any question regnrding the 
currency of these regulation excerpts may he 
checked with the appropriate FAA office. 

Subject Matter of Written Tests 

The Fundamentals of Instructing Written Test 
and the Flight Instructor-Rotorcroft-Helicopter 
Written Test nre very comprehensive beenuse, to 
be effective, they must test nn npplicnnt's knowl- 
edge in many subject nrens. 
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The test on Fundnnientnls of Instruc,ting con- 
tains items involving subjects such ns the Lenim- 
ing Pmorss, Elements of Effective Teaching, 
Student Evaluation, Quizzing and Testing, 
Course Development, Lesson Plnnning and Clnss- 
room Instructing Techniques. These subject 
aMS are extensively discussed in AC 60-14, 
Aviation Instructor's Hnndboolc, which may be 
purchased from the Superintendent of Docu- 
ments, U.S. Government Printing Office. The 
Fundamentals of Instructing Written Tests con- 
tain 60 test items and 4 hours nre nllowed for 
completion. 

As stated enrlier, the required neronnuticnl 
Itnowledge nrens of the Flight Instniclor-Rotor- 
craft-Helicopter Written Test include nil snbjccts 
in which grinind instruction is requirrd for 
privnte and commercinl rotorcrnft-lielicn])ter pilot 
ratings. 

The test items den1 with specific subjects sricli 
as bnsic nnvijption, rnclio nnvigntion, radio ron- 
niunicntions, nieteoroloFy, nerotlynnniics, heli- 
copter performance, Fedrrnl Avintion Regula- 
tions, nnd helicoptrr nnd ponerplnnt oprrntion. 
Tlre written test evn1unte.s tlie npplicnnt for ndr- 
qunte knomleilgr. ond gmsp of throry to iissiire 
thnt instruction in thl> sprcific snhjrrt matter 
will nczomplisli the go111 of ench Irsson. Afnny 
questions require thr nhility to coinhine and in- 
terrelate lmowledge in two or morr of sperifir 
subject areas. 

All test iterns nre thr olijertive, mnltiple- 
choice type, nnd cnn he nnswererl by the srlectiori 
of n single response. Ihcli item is inclrpendent 
of other test iterns; thnt is, n corrert rrsponsr to 
one test item does not, drpenii npon, or inflnmrr, 
the correct responw tn nnother. This tylir of 
test conscrvw the npplicnnt's tiinr. prrniits 
grentrr covrragr of siihjrrt mnttrr, niini~iiizcs thr 
time required for scoring, und rliininntes snhjrr- 
tive judgment in  cletrrniining thr, npplicunt's 
p d e .  

Tlic snmple test itenis in this stiiily gniile are 
siniilnr to those nsed in the Flight Instrnrtor 
Rotorrrnft-Ilrliroptcr Written Test. It. innst hr 
emphnsizrd, howrvrr, thnt n11 pertinent subjects 
nre not. included nnd Ienrning to nnswrr tlrrw 
itenis snlrly by rote, will not rnsnrc snftieirnt 
knowledge of all subjects. They nre merely II 

snmpling of one's knowledge. To  ncquire com- 
plete understnnding of the pertinent subjects, the 
npplicnnt is strongly urged to use the study out- 
line provided herein nnd thoroughly stndy thr 
inntorin1 in referenred publications. 

Flight Instructor-Rotorcraft-Helic01)ter Writ- 
ten Tests contnin 60 items and 4 Iionrs are nl- 
loived for conipleting n test. 

Taking the Written Tests 

Cornniuniciition between individiials through 
the use of words is a coniplicuted prorrss. Since 
certification tests involve the use of written rntlier 
than spoken words, conmiunicntion het.ween tlie 
test writers and the persons being tested niny 
hecome n diffirnlt mutter if care is not exercised 
hy both part ies. Consrqu~ntly, considernhlr eRort 
is expended to write encli test item in n clenr, 
precisr, mnnner. Applicants should curefully 
rend the infnrnintion und instructions given with 
the trsts, us well as the statements in ~ a c h  test, 
item. 

Alwnys rernrrnlrrr the following whrn tnking 
th r  test: 

1. ?'here nrc no "trick" qnrstions. I*:nch stntr- 
nirnt, nirnns esnctly what, it snys. l)o not lonk 
for hiddrn mennings. TIP statement, ilors not 
concern exceptions to tlic rnle; it refrrs to tho 
general rulr. 

2. Cnrrfnlly rend the entire test itrin--state- 
ment. or qurstion-lwforc srlrcting nil nnswr .  
Skimming untl hasty ~isunmptions cnn Iriid to u 
cnnipIrtc4y erromnus npproni~11 t n  this. prdilrn~ 
hrrnnso of fnilurr t o  ronsiiler vi tnl  \vorils. 

Emininc t i n d  nnnlyzr tlir, list of Ihrilrcs or an- 
swers, then srlivt tlir o n ~  t ln i t  cnrrrrtly cimiplc*tes 
thr  statrinrnt or nns~wrs thr qiiwtion. 

3. Only on(: of the listrd answers g i w n  is con- 
pleteiy cnrrtvt. The, others rnny I r ~  tlir rrsi11t of 
wing  incsorrcx.t prneediiri~s to solw prolilenis. 
i~nmnion ~iiiwoncept inns. or insnffiriont knuwlrilgc 
of thr siibject. Cnnsrqurntly. innny nf tlir in-  
eoiwrt nnswers niny nppenr tir hc phinsihii~ to  
those persons rvliosct Iirtoi~lrclgi~ is rirfiririit. I f  
tlir snhjwt inattrr is ud~qnutcly un~lrvstooil. tlrr 
qiirstions shoiild not bc clifliriilt l o  nnswr errr- 
reetly. 
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4. I f  considerable difficulty is experienced with 
a particular test item, do not spend too niuch 
time on it., but cont.inuc with other itenis which 
you consider to he less difficult. M’hon nll of the 
easier items are conrpletrd, go buck and conipletr 
those items thnt were found to hr niorc difficult. 
This procedure nil1 enahle you to usr the avnil- 
nhlo time to innximini ndvontngc~. 

5. I n  solving problems which require compo- 
tations or the usr. of a plotter nnd computer, 
srlect the nnsmr which most nenrly sgrres with 
the cnlculated result. Due to slight differences 
in navigntion computers nncl srnnll errors thnt 
may exist. in the niensurenient of distnnres, tror 
courses, etc., it is possihle thnt an exact ngreeinrnt 
with available answers will not, occur. Sufficient 
spread is provided between right and wrong nn- 
swers, however, so thnt the selection of the nn- 
siver which is more nenrly thnt. of the cnlculnterl 
result will be correct, proitided correct technique 
and rensonable cure were used in mnking conipu- 
tations. 

Computers and plotters thnt contnin infornia- 
tion not, directly relnted to their operation rnny 
he used only if that, informution is olisrured hy 
suitnblo mnsking materinl. The usc of electronic- 
or meclrnnical calculntors is subject to the follow- 
ing liiuitntions: (a) prior to, nnd on completion 
of the test, the applicant, must nctunte tlir 
“OS/OFF” switch to erase nny dnta stored in 
me.mory circuits; (b) tnpc printout of dnta, if 
incorporuted in the calculator, must be surren- 
dered to the test monitor; nnd (c) the use of 
ninterinl containing instructions related to op- 
erntion of the cnlculator is not permitted. 

Applicants mny find that certain test qiirstions 
involving reylntionn, ATC procedures, etc., are 
outdated hy very recent, chnnges. I n  these in- 
stances, applicants are yivcn credit for the test, 
item during the period that it takes to distribute 
a revised question. 
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After couipleting the test, your nnswer sheet, is 
forwarded to tlrr Fedrrnl .\viation I\durinistrn- 
tion, Aeronnuticnl (’enter in Oklnlioinn City, for 
scoring hy electronic. roniputers (AIIP). Shortly 
thrrenftrr, you will recrivc nn .\irmrtn Written 
Test, Report whirh not only inchrdrs the grade 
but also lists, in rode, the siihjrct nrrns in which 
test, itelits wrw unswrril in~~or.reertly. Those suh- 
jert nrrns C I I ~ I  hr deteruiinrrl hy rrferonce to tlir 
L i d  of Suhjcct itluttcr C’orIe.~ which arcoinpanies 
thr. report. This method prnvitlrs n u  essrntinl 
feedlinclc to  you and run hr eflectivelg usrrl for 
furthrr study of the  nreus in which your knowl- 
edge rvns inadrqunte. 

It must he rnqihusizrd hem t h n t  the total 
number of suliject c o h  shown on the test, report 
is not necessarily 1111 indicntion of the, totnl nnu- 
her of test items answered incorrectly. When 
onn or maria qurstious nre iiiiswd in u given sub- 
ject area, the cotlr for thnt, sulijrct nppenrs only 
nnce on tho grude, report. 

Retesting After Failure 

An applicnut who fnils tlir written test niny 
not upply for retesting until 30 iluys nfter the 
date t.lie. test w i i s  fuiled. In thr ease of tho fird 
fnilure, however, the person uiny npply for re- 
test,ing beforr the :%) (lnys have expired upon 
prcmcnting a writtm stnteiiient froiii UII nuthor- 
ized instructor certifying tlint. opproprinte ground 
instruction ivns given to the npplicant und the 
instructor finds that persou conipctent to puss the 
test. I n  addition, tlir writteu trst report of t.he 
previously fniled test must be presented a t  thr. 
time of retesting. 



RECOMMENDED STUDY MATERIALS 

The following list of soiircr, nrntrrinl oiitlinos 
rssrntinl ~iiiblicntiiins prodiirrrl Iiy t l i s  71.5. I)c- 
/inrtnicnt of T?~ri?is/)o~'lntioii hi t  dors lint inclndc 
nll tlir iisrfnl nnd nvnilnlrlr tiintrrinl t l int  is ~ i r ~ i -  

clncrd coinnierc~inlly. Otlirr rs t~ l lrnt  trxthonlis. 
audio-visiinl trnininp n i c k  nnd instriirtionnl nin- 
trrinls iiiny I w  olitiiinr.cl froin viirioiis ~~oin t~ icr~~in l  
Iiookstorrs nnd fisril-bnsc o1irrntors rnpnprd in 
flight trnininp. 

List of Publicalionr 

AT)VISORI' CIHCTJIARS 
FAA Advisory Circiilnrs inforni t l i r  nuintioii 

piililie in n systrinntic way of nonregitltitory 
ninterinl of intrrrst. En(-li rirriilnr issnrd is 
listrd nrinirricnlly within its siclijPc.t-niiiiilicl. 
brrnl&"vn which (~orrqionds to the siihjrrt nrrn 
of the Fr&md .\vintion Hrpiilntions. 'l'hr iilrn- 
tifiration niiniI)rr (i.r.. .\C 120 1). t l i r  clinng:r 
nunibrr (if tlir lntrst rlinnpe, if tiny, to tlir right 
of tlir idrntifirntion niinil~rr, thr titlr, nncl thr 
rffrctiw tlntr for rnrli virciilnr nrr shown. i\ 

hrirf rsplnnnticni of t lw contrnts is giwn for 
mcli listing in  .I(" O O u l  .I(lvisory Cireiilni. 
Clieclilist nnd Stntiis of Fcdrriil .\\,intion K ~ ~ I I -  
lntions. 

Tho c1irrl;list .\C 00-2, avnilnlde frre of rlinrgr. 
lists advisory cirwlnrs tliiit nro for snlr 11s well 
ns tliosr (listriliiitrd free of clinrgr Iiy tlir Frdrriil 
.\\intion ;\ilininistriitioii. 

1VIir-n u price is listed nftrr t l i c  drswiptinn of 
IL cirriilnr in tlir clircklist, that rilrwlnr is for 
snle, liy tlir Siili(,riiiteii[l(.iit of I~nriiiirrnts. TVlwn 
(Suli.) is inclurled with tlir p i rr .  t l iv  nilvisory 
circular is nvnilnble on n siiliscription imsis only. 
;\ftrr your snbsrripti~in lins I~ren rntrrrd Iiy t l ir  
Siiprrintentlcnt of Ikiriinirnts, siipplriiirnts 01' 

rlinnpes to tlw hnsie ilociinirnt will tic, proviclrd 
nutoninticnlly nt  110 ndditionai cliurgc: until tlrr 
siihscri~ition expires. IVIirn 110 prier is given tlie 
circnlnr is distribiitetl free of clinrgr hy FAA. 
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BASIC IIELICOPTER IIASI)l3OOI<. AC 61- 
13A. Provides clrtnilrd infornintion for tlir np- 
plicant who is prepnring fnr tlir privnte, 
comniercinl, or flight instructor pilot ccrtifirntr 
with n helicopter rnting. It is nlso useful as nn 
aid when trnining students. 
FLIGHT INSTRIJCTOR’S FIANDI100R. AC 
61-16A. Gives giiidnnre and infomintion to 
pilots prrpnring for flight instructor rrrtifiratrs, 
nnd for use ns n rrfrrenrr by flight instrirctotn. 
(This puhlicntinn will hr. supersrdrd in  1977 by 
AVIATIOS JSSTRIJCTOR’S IIAXDI30011, 
AC 60-14.) 
PILOT’S IIASDI3OOIC O F  AlCROSAIJTI- 
CAL KXOWLE1)GE. AC 61-23A. Contnins 
cssentinl, nutlioritntivr inforriintion iisrd in train- 
ing and guiiling npplirnnts for private pilot, 
rfirtific,ation. Flight instructors and flying school 
stnffs will also find this puhlicntinn useful. 
PILOT’S WEIGHT AXD I3ALAXCE IIAXD- 
I3OOK. AC 91-23. Provides nn rnsily under- 
stood t rx t  on nircraft. weight and bnlnncr. I t  
progresses from an explnnntion of basic funiln- 
nientnls to the coinplrtr npplicntion of wight  and 
hnlnnce principlrs in large nircrnft opwntions, 
and nlso contnins n srction pertaining to hrli- 
copter weight nnil bnlancr. 
TERRAIN FLYISG. -4C 91-15. This pocket- 
size boolclet, is desipied primarily for the privntr 
pilot with nn nirplnnc mting. Howevrr, tlir 
lielicopter pilot. should find this booklet hene- 
ficial since it, contains obsrrmtions, opinions, 
warnings, nntl ndvice froin vrtemn pilots regartl- 
ing flight, nvcr vnrious typcs of termin. 
WAKE TURBULENCE:. AC 90-281). This 
circulnr alerts pilots to tlir Iinznrcls of aircraft 
t,milihg vortex write t~urhulenrc and reconituemds 
related opcrntionnl proceilurrs. 
ILIEDICAI, HAXDBOOIC FOR PILOTS. AC 
87-2. An avintion iiirdirine hnndbook written 
in  pilots’ Impinge t l rnt  ljrnviilrs pii(lnnrr on 
when, and when not, to fly. ISriiphnsims tlrr fnct 
that. n good pilot niust. he physicnlly fi t ,  psycho- 
logically sound, nnd well tmined. 
IXSTRUMEST FI,YISG HASDBOOIL A(: 
61-27R. This Iinn~lbt~t~lc is designed prininrily 
for nirplnnc pilots, and provides bnsir inforinn- 
tion heeded to acquirr nn FAA instriiinent rat- 
ing. The helicopter flight instrurtor however, 

should find this handbook beneficial sinm it con- 
tains a wealtli of information rognrding bnsir 
flight instruments, radio navigation, air trnffir 
control, etc. 
NATIONAL TRANSPORTATION SAFETY 
BOARI) PART 830. This publication drnls with 
~~rocc~lures required in the notification and re- 
porting of accidents and lost or over(lue aircraft. 
within the United States, its territories, and pos- 
sessions. It ifi available opon request from the 
Xational Tmnsportntion Safety Board, Piiblicaa- 
tions Branch, Washington, D.C. 20594. 
AIRMAN’S INFORMATION b1 A N U A L 
(AIM). Contains infornintion nrcessnry for 
planning and conducting flights within the Na- 
t ionnl Airspare System. Besides providing up- 
dated airport and NAVAID data, AIM includes 
instructional and procedural information. 

To scrve pilots better, AIM is available in 
five parts which may tx, purcha.sed separately on 
an nnniinl suhscription basis. 

Part 1. Bm‘c Flight Manuai a& ATC Pm- 
cadures. Issned semi-annually. 

Par t  2. Airport Directovy. Issued semi- 
annually. 

Par t  5. O p e r e t i m i  Data and Notices to Air- 
men. Issued every 56 days. 

Par t  3A. Notices to Airmen. Issued every 14 
days. 

Pnrt 4. Graphic: Notken and A‘uclyplcmntnl 
Data  Issued qunrtrrly. 

(FARs). The FAA publishes the Federnl 
Aviation Regulations to make mndily nvailnhk 
to the aviation cninninnity the rnpilatory re- 
quirements plncod upon thein. Tlir*r regulations 
are sold as individiial Parts by the Superintrnd- 
ent, of Documents. 

The mom, frequently nmendr.d Parts are sold 
on subscription servirs (thnt is, subscribers will 
receive changes nntomntically as issued), wlrile 
tho Ies  active Parts are sold on a sing1e.de 
hnsis. Chnngc.9 to single-sale Parts will be sold 
separately as issued. Inforinntion concerning 
those changes will IIC furnished by FAA through 
its “Stntus of the Fedeml Aviation Replations, 
AC 00-44.” Instructions for ordering this free 
stat,us list are given in the fmnt of each single- 
snk Part. 

FEDERAL AVIATION REGUIATIOSS 
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4. Srnd a check or money order for the ecaact 
nnioiint mndc out to thr Superintendent of Docn- 
nwnts, DO NOT SESD CASH. (Include an 
ntlditionnl 25% to cover postnpe for. foreign 
inniling.) 

5. If II Irttor is iised tc~ wqiirst piiblirntions 
rnclosr n self-nildrrsseil iiinilinp Inhel. 
6. Use speniirl delivery when needed. 
7. All prirrs nrc snhject to chnnpr. The latest 

.\ilvisory Circnlnr Chrcltlist. and Stntus of R e p -  
Ilrt.ions. A(’ 00-2. shoulrl he ronsnlteil for enrrent 
pricinp of pnhlirntions. It is inqwrtnnt thnt. the. 
r:orwrt iinioiint h i ,  enrlnsrd wi th  tlir order. 

CHARTS 

The. Sationill Ortwn Snrvry plilishes nnd dir-  
tribntrs ;\ririnnntiriil (’linrts of thr liniteil 
Stntrs. 

:\ “(‘iitnlog of i\iw)niiiitirnl Clinrts and Rr- 
Intid Piil)lirntions” which lists priers nnd infor- 
inittion rrpiiriling distrihiition wrvire niny Iir 
nhtninivl frer, ii~iiiii rrgnwt, from: 

Dietriblition 1)ivision ((‘44) 
Sntionnl Orrnn Srirvry 
Hi vrriln Ir. Miiiylnnd 20840 

Ortlrrs for sprritiv rhnrts or piihliriitions nro 
nindc. t o  t.lic ~ d d r i ~ s h  pivcw IIIJIIW nnd shnirld hr 
ni.conipnnirrl liy n clirck or nionry ordrr n i a d ~  
pnynl)lr. to. “SOS. 1T.S. Ikpnrtiiirnt of Con- 
nirrw.” 

I’HACTI(~A1, :\I1i S;\VIGATIOS. Proviilrs 
IL coinprrhensiw rovi~riigr of siibjrcts itnil wens 
clrnlinp with nnvigntiim ivhrtlirr it he pilotiipr. 
(lr:icl rrclwninp. or rnilio i in~l  crlestiiil nnvipntion. 
Stiiilrnts who nndrvstiind tlir niiiterinl i n  this 
tcsthook shoiilil lnivr no tvonlilc wi th  the niivi- 
pittion prnl~lrins. This trstlmol;. oripinnlly (k- 
vrlopril 111 Chi\ (F.\A), inny l w  ohttiind front 
iliriny Iiook ilrnlrrs or friini the current. publisher, 
Jcpprseii & Co.. 8015 Enst 40th .\vr.. I)rnver, 
Coloriiilo 8O209. 

:\IHPLAYk; FLIGIIT IIASVT!i\I,S ASD 
I’Il,O’l’S‘ OPICRA\TISG I I ~ \ S I ~ I ~ O O I ~ S .  :\ir- 
rriift ~nnnnfuctiirrir; iwir  iiinnrinls for rnrh nir- 
rrnft, inodrl. l’liry niny lir oldnined friini nirrrnft 
iii~iiiiifiirtiiriiip ronqiiinirs or possibly from locnl 
iiirpliini~ clenlws rind distril)iitors. 



STUDY OUTLINE 

AERONAUTICAL KNOWLEDGE STUDY REFERENCES 

This study outline is the framework of t,he 
Imic  aeronauticnl knowledge that the prospcctive 
flight instructor is reqiiired to lcnoir; questions 
in tlir F.4A written test. can be related to one or 
inore of the topics in the outline. This subject 
iiintter is predicated on operationally realistic 
niriiinn activity and meets the reqnirenients speei- 
fied in Federal Aviation Regulations. 

1. FEDERAL AVIATION REGULATIONS 

tions; Controlled Airspace 
1. Air commerce 
2. Airport trnffic aren 
3. Ceiling 
4. Commercial operator 
5. Flight level 
6. Flight visibility 
7. Interstate air commerce 
8. Large aircraft 
9. Mnjor alteration 

10. Major repair 
11. Pilot. in conimand 
12. Second in commnnd 
13. Federal airmay 
14. Control men 
15. Continental control aren 
16. Control zone 
17. Ronte segment 
18. Terminal control area 
19. Positive control area 

-4. Parts 1 and 71 : Definitions and Abhrevin- 

1%. Part 61: Certification: Pilot and Flight 
Instructors 

1.  Required certificates/mt.in@ 
2. Certificates and ratings issued 
3. Expired pilot certificates/reissuance 
4. Carriage of narcotic dru@/mnrihunnn 
5. Ihration of pilot certificates 
6. 1)uration of medical certificates 

11 

7. Genernl liiiiitntions 
8. Pilot logboolts 
9. Operations during medical deficiency 

10. Second-in-~m~nnnd qualifications 
11. Recent experience: Pilot in command 
12. Pilot-in-cornmnnd proficiency check 
13. Falsification. reproduction. alteration 
14. Change of address 
15. Privntc pilot privilrges/liniitntions 
16. Cominercinl pilot privileges/liinitations 

C'. Part 91 : General Opernting Rules-Sub- 
part A-Genernl 
1. Responsibility of pilot in comninnd 
2. Pilot in command-more than one pilot 
3. Preflight action 
4. Flight crewinemhers at  stations 
5. Interference with crewmembem 
6. Careless or reckless operation 
7. Liquor and drugs 
8. Dropping objects 
9. Fastening of safety belts 
10. Portnble electronic devices 
11. ATC transponder equipment require- 

12. Civil aircraft: certificates required 
13. Aircraft airworthiness 
14. Aircraft operating limitations/mnrkings 
15. Instrument and equipment requirements 
16. Limitcd/restricted aircraft limitations 
17. Report: aircraft identification/nctivity 

D. Par t  91: General Operating and Fligh' 

ments 

Rule+-Yubpart %-Flight Rules 
1. Waivers 
2. Opernting near other aircraft 
3. Right-of-wny rules 
4. Aircraft lights 
5. Coniplying - ATC clenrances/instrnc- 

6. ATC light signals 
tions 



7. Minimum safe altitudes; general 
8. Altimeter settings 
9. Flight ; information required 

10. Flights between Mexico/Canada/U.S.A. 
11. Operation-in vicinity of airport 
12. Operubion-airport with control tower 
13. Operation-airport without, control tower 
14. Flight in terminal control areas 
15. Temporary flight restrictions 
16. Flight test areas 
17. Restricted and prohibited areas 
18. Positive control areas; route srgnients 
19. Operations to/over Cuho 
20. Bnsic VFR wenthrr minimums 
21. Special VFK weather minimuinfi 
22. VFR cruising altitudr. or flight level 
23. ATC transponder test/inspect,ion 

E. Part 91: General Operating nnd Flight 
Rules-Subpart Chfnintennncc, Prevrm- 
tive Maintenance, and Alterotions 
1. General maint,ennnce, and alterations 
2. Maintennnce required 
8. Carrying persons after repnir/nlterations 
4. Inspect.ion/progressive inspedions 
5. Altimeter system tests/insprctions 
6. Maintenance rec.onls/tmnsfer of records 
7. Rebuilt engine maintrnnnce rccords 
8. ATC transponder trst/inspection 

F. Part 135: Air Taxi Operators and Conimrr- 
cia1 Operators of Small Aircraft 
1. Subpart A 4 e n e r n l  
2. Subpart B-Rules-ATCO certificate 

3. Subpart, C a p e r a t i n g  rules 
4. Subpart D-Crewmrmbcr qnnlificntions 
5. Subpart E-Aircraft and rqiiipmrnt 

holder 

II. NATIONAL TRANSPORTATION SAFETY BOARD 
-PART 830 

A. General 
1. Applicability 
2. Definitions 

Incidents, and Ovcrdue Aircraft 
1. Immrdiate notification 
2. Information to be given in notification 

C. Preservation of Aircraft, Wrerknge, Mail, 
Cargo, and Records 

R. Initial Sotificntion of Airrraft Accidents, 

D. Reporting of Aircraft Accidents, Incidents, 
and Overdue Aircraft 

111. FAA ADVISORY CIRCULARS 

A. Series O&-Genernl 
B. Series 20-Aircraft, 
C. Series 60-Airmen 
I). Series 70-Airspnre 
E. Series 90-Air Traffic Control and Gen- 

eral Operations 
F. Series 120-Air Carrier and Comnirrcial 

Operators and Helicopters 
G. Series 140-Schools 
Ii .  Series 15CAirports  
I. Series 1 7 6 A i r  Savigntion Facilities 

IV. AIRMAN'S INFORMATION MANUAL 

A. Part 1: Basic Flight Bfanual and ATC 
Procedures 
1. Glossary of aeronautical tenns 
2. Airport ligliting/inarking/aiils 
3 .  Air navigation radio nids 
4. VOR (VIW omnidirectionnl mngr) 
5. VOR receiver clieck 
6. Distance mriisuring rquil~nient 
7. VI-IF direction findrr 
8. Radar 
4. Visual upproacli slope indirntor (VASI) 

10. Rotating bracons 
11. In-nmmay lightings 
12. liunway niarkinp 
13. Controlled/u~ico~itrolIrd nirspacr 
14. Operating at non-tomr iiirports 
1.5. Sprcinl use iiirs~)acc.-proliihited, rr- 

st,ricted, nlrrt areas. military operations 
arens 

16. Services avnilnlilr I I I  pilots 
17. Automatic terminal inforinntion service 

18. ATC depnrtnre/e,n routr/arrivnl proce- 

19. Radar traI7ic inforniation servirr 
20. Transponde,r operation 
21. Terniiiinl control aren 
22. Terminal radar progrnrn for VFR air- 

23. Aeronmitirul advisory stations (TJSI- 

(ATIS) 

dures 

craft 

COM) 
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24. RniIiotrlrphonr plira~eolopy/teclini(lilr 
25. Trnfic/ivind dirrrtion indicntovs 
26. Wrntlirr iiiforiiintion/brirfilig 
27. En route fliplit ndvisory srrvirr 
28. Trnnscril)rd veathrr Iirondcnsts 
29. Schcdulrtl wentlier I)rondcnsts 
30. In-flight weathrr ndvisorirs 
31. Clear nir turl)iilrnrr 
32. Thnndrrstornis 
33. Flight plnns 
34. ADIZ nnd desipntrd niniiirtniiioris nrrns 
35. Pilot/controller rolrs/rrsl)onsihiliii~,s 
36. Medicnl facts for pilots 
37. Fatigur 
38. IIypoxia 
39. Hyprrventilntion 
40. Alcohol 
41. Cnrbon monoride 
4?. Good opcrnting prncticrs 
43. Emergency Iirocetlnrrs 

13. Pnrt 2 :  Airport Directory 
1. Airport/hrliport dntn 
2. FSS/wrnthcr srrrirr trlrplinnr niiiiihers 

Ainiien 
1. Radio fncility/FSS data 
2. Specinl notirrs/specinl oprrntions 
3. Kotices to Airinrn (XOTAMS) 
4. VOR receiver checkpoints 
5. Restrictions to en roiitr nnvigntion aids 
6. Special noticrs 

C. Pnrt 3: Operntionnl Data nn(l Sotirrs I n  

D. Pnrt 321: Sotices to Airmen 

E. Pnrt. 4:  Graphic Sotices nnd Sopplrmcnto 
Data 
1. Pnrnchute jumping nrens 
2. Military aerial refiicling trnclts nrid olive 

3. Terniinnl rndar servirr nreas (TRSAs) 
4. Teiininnl nren grnpliir notices 

branch routes 

V. AVIATION WEATHER. AC O(MA 

A. The Eerth’s Atmosphere 
1. Composition 
2. T‘erticnl structure 
3. Thr standard ntriiospherr 
4. Density nnd hypoxin 

R. Ten1 prrnt iirr 
1. Ttviipcrnturr srnles 
2. H e n t  nnrl triri~irrature 
3. Teni1)rrntiire vnrintion 

C .  Atiiiosphrrir l’rrssnre and Altiiiirtry 
1. :\tnionpherir pressure 
2. Altiinetry 

n. Wind 
1. Convection 
2. Prrswrr prntlient fowr 
3. Coriolis forw 
4. Tlic grnrrnl cirrrilntion 
5. Friction 
6. The jrt streom 
7. Imcnl and sinnll srnlr minds 
8. Wind shear 
I). Wind, prrssiirr systeiiis. ancl wenthrr 

E. 3Zoisturr. Cloiiil I’oriiintion. and Prrripitn- 
tion 
1. Water vnpor 
2. Chniige of stntr 
3. Cloud foriiintions 
4. Preripitntion 
5.  Lnnd nnd vnter effrrts 

F. Stnblr n n d  Unstnl)le .\ir 
1. Chnngrs within iip\vard/iloanivnrc11 iiiov- 

2. Stability and iiistnbility 
ing air 

G. Clouds 
1. Identification 
2. Signposts in tlir sky 

€1. Air Masses nnrl Fronts 
1. Air ninsses 
2. Fronts 
3. Fronts ancl flight plnnning 

1. Titrbulencr 
1. Convective currents 
3. Obstructions to wind flow 
3. Wind shrnr 
4. Wnlir turhlericr 

,J. Icing 
1. Structiirnl icing 
2. Induction system icing 
3. Instruriirnt icing 
4. Icing and cloud types 
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5. Other fnctors in icing 
6. Ground icing 
7. Frost. 

K. Thundrrstornis 
1. Where and ~vhen 
2. They just don’t Impprn 
3. The inside story 
4. Rough nntl rougher 
5. Hazards 
6. Tln~ndrrstornis and mdnr 

’ 7. Do’s and don’ts of tlinntlerstorin flying 

L. Conunon I F R  Producers 

2. Low strntus clouds 
3. IInzr. nnd sniolie 
4. Blowing restrictions to vision 
5. Precipitation 
6. Obscnrcd or pnrtinlly obscnrcd sky 

I .  Fog 

VI. AVIATION WEATHER SERVICE. AC 0 0 4 5  

A. Tlic Aviation Wcnther Service Progrnni 
13. Surface Aviation Weather Reports 
C. Pilot and Rndnr Reports 
D. Aviation Wrntlier Reports 
E. Surface Analysis 
F. Weatlirr Depiction Chart 
G. Rndnr Suininary Chart 
11. Significant Wentlier Proguostics 
I. Winds nnd Ternpernturrs Aloft 
J. Freezing Idvel Chart 
I<. Stability Chart 
L. Severe Wentlior Outlook Chart 
If. Constant Pressure Clmrts 
N. Constant, Prcssure Prognostics 
0. Tnbles and Conversion Chnrts 

VII. GENERAL AERODYNAMICS 

A. Laws of Motion 
1. Bernoulli 
2. Newton 

B. Airfoil 
C. Chord Linc 
D. Rclntive Wind 
E. Pitch Angle 
F. Angle of At,tnck 

G. Lift 
€I. I h g  (airfoil) 
I. Stnll 
.I. Lift and Angle of Attack 
I<. Lift and Velocity of Airflow 
L. Lift and Air Density 
M. Lift and Weight 
S. Thrust nnd Drag 

VIII. AERODYNAMICS OF FLIGHT 

A. Powrrcd Flight. 
1. Forces ncting nn tlir helicopter 

(a)  Hovering flight 
(b) Vertical flight 
(e) Forward flight, 
(d) Sidemard flight 
(e) Renrxnrd flight 

2. Torque 
3. Auxilinry rotor 
4. Gyrosropir, prr,cession 
5. Dissynnnetry of lift. 
6. Blade flnpping 
7. Coning 
8. Axis of rotntion 
D. Coriolis effect. 

10. Trnnslnting tendency or drift 
11. Ground effect 
12. Trnnslntionnl lift 
13. Trnnsrerw flow effect 
14. Pendulnr nrtion 

B. Autorotntion 
1. Rotor RPM during antorotation 
2. Flares during autorotntion 

IX. LOADS AND LOAD FACTORS 

A. Lift Components of a Turn 
€3. Loads 
C. Load Factor 

X. FUNCTIONS OF THE CONTROLS 

A. Collective Pitch Control 
B. Throttle Control 
(1. Collective Pitch-Throttle Coordination 
D. Antit,orque Pednls 
E. Heading Control 
F. Cyclic Pitch Control 
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XI. OTHER HELICOPTER COMPON$NTS AND 
I 
I 

THEIR FUNCTIONS 

A. Transmission System ! 

€3. Clutch ! 

1. Ccntrifngnl clutch ! 

C. Freewheeling Unit I 

2. Friction or hrlt drive system i3lctc.h 

D. Swash Plate, Asscnibly 

E. Main Rotor System 
1. Fully articulated rotor systrms 
2. Semirigid rotor systems 
3. Rigid rotor systems 

XII. HELICOPTER OPERATIONS 

A. General 
1. Preflight/postfliglit safety prnrtirrs 
2. Usc of proper grnde/type furl 
8. FnrI system operation 
4. Furl contnniinntion--prevention/elii~~iiia. 

5.  Rotor and engine operating liniitntions 
6. Hclicoptrr operating limitations 

tion 

B. Engine 
1. Reciprocating engine principles 
2. Engine oil systrni 
3. Ignition or electrical systrni/iinits 
4. Engine rontrols 
5. Cnrburrtor/fiiel injection principlrs 
6. Engine stnrting/shutdown 
7. Manifold pressure versus RPhl 
R. Detonntion cnitse/rffect 
9. Cnrhurrtor ice+nusc/detection/rliminn- 

tion 
10. Carhiiretor lieat rffrct on fuel mixture 
11. Interpreting engine instrunicnts 
12. Enier~enry-t.ngine/systeiiis/rquil)iiirnt/ 

fire 

C. Weight and Bnlance 

D. Helicopter Perforrnancr 
1. Effect of high de,nsity nltitude on heli- 

copter perforinnnce 
(a) Hovering flight 
(b) Takeoff 
(c) Rate of clirnh 
(d) Landing 

2. Effcrt of gross weight on helicopter per- 
formance 

3. Effec.t, of wind on Ilelicaptrr prrformnnce 
4. Practical nirtliods for prediding 1ir.Ii- 

copter perforniancrs 
(a) Mnnifolcl 1irrswre nncl p~yl0:id 
( I ) )  hlanifnld prrssui'r and Iiovcring a i l -  

(c) Pnyload nnd wind 
(d) Hovering and s l d  height 
( 0 )  Hnvrring ceiling and gross wri$it 
( f )  Service wiling iind grnss weight 

ing 

E. Some Hnznrds of Iirlicopter Flight 
1. Retreat.ing bladr stall 
2. Settling with power 
3. Ground rrsonanee 
4. Abnormal vihrntions 

(n) Low-freqiirncy vilirations 
(h) 1\Ic~rliiiiii-fr~eqii~nry vibrations 
(c) High-firqiirncy vibriitions 

5. Trnnsition froiii pnwwd flight to autn- 

6. Height-velority c ~ ~ r v r  
rot ntion 

(a)  .4ntitori~nr systrin fiiilnre i n  forwin1 

(1)) Antitorilrie systrin fniliircr wliile hov- 
cruising flight 

ering 
8. Wnke tnrl)iilencc 
9. hIidnir rollisinns 

F. Precniitionary SIrnsitrrs and Critical Con- 
ditions 

1. General preraiitioniiry riilr 
2. Rotor RPM opernting limits 
3. Extrrme iittitinlrs and ovrrcontrolling 
4. Flight techniqiie in hot ~ n t l i e r  
5 .  Effect of nltitode on instrnnient rcndings 
6. High-nltitiidr pilot tcchnique 
7. Tall gruss and water operations 
8. Carburetor icing 

(a)  Conditions fnvornhlr for cnrhurctor 

(b) Indicntions of carhitretor icing 
(c) Cnrburetor air temperntiire gauge 
((1) Use of carburetor hent 
(e) Fuel injection 

icing 
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G. Flight Xfaneuvers 
1. Hovering flight 
2. Taxiing-nir and surface 
3. Talteoffs/oppronrlrrs/lnndin~s 
4. Slope tnkeoff/lnnding 
5. Antorotations 
6. Rapid ~lrcelerntion/qnirk stop 
7. Confined nrea/pinnnrlr oprrntion 
8. Ground reconnnissnnce 

XIII. FLIGHT INSTRUMENTS AND SYSTEMS 

A. Attitudc Indirntcrr Operation/l’ ‘.rrnrs 
B. Heading Indirntor Olirrntioir/l.:rrors 
C. Turn Indicator 
D. Vert,icnl Velocity Indiridor Opcrntion/ 

E. Airspeed Indirator Oprrution/Ehors 
I?. Altiinetrr Opcrution/C * rrors 
G. Vacuum Systenis/instruiiients 
H. Pitot-Static Systei~rs/Instrunirnts 

6. Altimeter Setting P r o r c d u r e s / S i ~ ~ i ~ r a n r e  
IC. Pressure Altitude-Signifirnnr~/Obtnining 
L. Gyroscopic Principles 

Errors 

1. Mapctic  Cotripas Operation/C + rrors 

XIV. RADIO COMMUNICATIONS 

A. V H F/U H F R n d i n Conin~nnications/ 

13. Position Reporting l’rorrilnre 
C. Tower/FSS/I<n Route Advisories/Inst rnc- 

D. FSS Communications Proredures 
E. Obtaining Emergency Assistnnrr 
F. Lost, Prorednre When Rndio is Inoprrativr 
G. TJse of Proper Cornnrunicntions Frequenc.ies 

Phraseology 

tions 

XV. NAVIGATION 

A. Genernl 
1. Chart projections used for air nnviption 
2. Direction on a sphere 
3. Distance on n sphere 
4. Aeronautical charts 

( a )  Topographic information 
(b) Cultiirnl features 
(c) Relief 
(d) Aeronautical data 

( e )  $,\Tigation aids 
5. Tin\e zones and 24-hour system 
6. hIctric cnnversions 

1. Plo ting course 
2. Ide 1 , tifying Inndmnrlcs 

I. ~erisnring coursrs 
2. hlerisnring distnnrrs 
3. EffBct of wind on nnvig:ition 
4. Mngnrtic variation nnd deviation 
5.  Trur nirsprrd and gronnd spred 
8. Triir roursr, ninpnrtir roinsr 
7. Wind dirrction 

13. Pilotn e 

C .  1)onrl $<rckoning 

D. JVinil ‘~rinnglrs (Vertors) 
1. True coursr unrl groinrdsprrcl 
2. ‘IYue heatling and groundspeed 
3. Mngnrtic Iriwling and groiin~lspeed 
4. True conrsr and trnc nirspred 
5. Wind direction and speed 

I<. Snvigntinn Cloinputer 
1. Cnlrnlator side (slide rille) 

(a) Time, speed, (listnnrr 
( 1 ) )  Fiiol consinnption 
(c)  Conversions - teinperatnres, speeds, 

’ distnnres, altitudes 
(d)  Off course corrections 
(e) Climbs nnd descents 
(f) Density altitude 

2. Wind fnre side (vectors) 
(n) Coursrs and liendings 
(b) Groundsperd and true airspeed 
(c) Off course corrections 
(d)  Wind direction nnd speed 

F. Rndio Savigation 
1. Chnracterist.ic.s of ITOR facilities 
2. Tuning VOR stations 
3. Identifying VOR stations 
4. VOH interpretntion/orientation 
5. Intercepting VOR radials 
6. Tracking VOR rndinls 
7. Groundspeed checks using \‘OR radials 
8. VOR frequency interference 
9. VOR test sig.nnls/VOR receiver checks 

10. Clrarncteristics of ADF facilities 
11. Tuning ADF receivers 

16 



12. Identifying stiltions used for ADP 
13. ADF/KYI intfrprrtiition/ori(!ntutioii 
14. Intcrcrpting AI)F/HMI benrings 
15. Tracking hDI~~ /RhlI  brarings or “Iioiii- 

16. hInrl<er bencons/outrr r o i i i ~ ~ ~ ~ s s  lovntors 
17. Distuncr nirusilring eqiiipiiirnt 
18. ’Trnnspondrr iisr 
19. 1Siiiergrncy locator beacons 

ing“ ‘Lo. 1Xrcrtioii finding (DF) 
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EXCERPT FEDERAL AVIATION REGULATION 

PART 6l PILOTS AND FLIGHT INSTRUCTORS 

6 61.171 

An airline transport pilot has the priv- 
ileges of a commercial pilot with an instru- 
ment rating. The holder of a commercial 
pilot certificate who qualifies for an airline 
trnnsport pilot certificate retains the ratings 
on his commercial pilot certificate, but he may 
exercise only the privileges of a commercial 
pilot with respect to them. 

General privileges and limitations. 

Subpart G-Flight lnstnrctors 

6 61.181 Applicablllty. 
This subpart prescribes the requirements for 

the issuance of flight instructor certificates and 
ratings, the conditions under which those cer- 
tificates nnd ratings are necessary, and the 
limitations upon these certificates and ratings. 

S 61.183 Eligibility requirements: general. 

cate a person must- 
To be eligible for a flight instructor certifi- 

(a) Be at lenst 18 yenra of age; 
(b) Read, write, and converse fluently in 

English; 
(c) Hold- 
(1) A commercial or airline transport 

pilot certificate with an aircraft rating ap- 
propriate to the flight instructor rating 
sought, and 

(2) ,An instrument rating, if the person 
is applying for an airplane or an instrument 
instructor rating; 
(a) Pass a written test on the subjects in 

which ground instruction is required by 
5 61.185; and 

(e) Pass nn oral and flight test on those 
items in which instruction is required by 
# 61.187. 

6 61.185 Aeronautical knowledge. 
(a) Present evidence showing that he has 

satisfactorily completed a course of instruction 
in at least the following subjects: 

(1) The lenrning proms. 
(2) Elements of effective teaching. 
(8) Student evaluation, quizzing, and 

testing. 

(4) Course development. 
(5 )  Lesson planning. 
(6) Classroom instructing techniques. 

(b) Have logged ground instruction from 
an authorized ground or flight instructor in all 
of tho subjects in which ground instruction is 
required for a private and commercial pilot 
certificate, and for an instrument rating, if an 
airplane or instrument instructor rating is 
sought. 

0 61.187 Flight proficiency. 

(a) An applicant for a flight instructor 
certificate must have received flight instruction, 
appropriate to the instructor rating sought in 
the subjects listed in this pantgraph by a per- 
son authorized in paragraph (b) of this m- 
tion. I n  addition, his logbook must contain 
an endorsement by the person who has given 
him the instruction certifying that he has 
found the applicant competent to pass a prnc- 
tical test on the following subjects: 

(1) Preparation and conduct of lesson 
plans for students with varying backgrounds 
nnd levels of experience and ability. 

(2) The evaluation of student flight p r -  
formance. 

(3) Effective preflight and postflight in- 
struction. 

( 4 )  Flight instructor responsibilities and 
certifying procedures. 
(6) Effective analysis nnd correction of 

common student pilot flight errors. 
(6) Performance and analysis of standard 

flight training procedures and maneuvera 
appropriate to the flight instructor rating 
sought. 
(b) The flight instruction required by para- 

graph (a) of this section must be given by a 
person who has held n flight instructor certifi- 
cate during the 24 months immediately preced- 
ing the date the instruction is given, who meets 
the general requirements for a flight instructor 
certificate prescribed in 8 61.183, and who has 
given at  least 200 hours of flight instruction, 
or 80 hours in the case of glider instruction, as 
a certificate flight instructor. 
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SAMPLE APPLICATION 

AIRMAN WRITTEN TEST APPLICATION 

PRIVACY ACT STATEMENT 

The information on this form is required under the authority of the Federal Aviation Act 
(Section 602). Certification cannot be completed unless the data is complete. 

Disclosure of your Social Security Account Number (SSAN) is optional. I f  you do not supply 
your SSAN. a substitute number or identifier will be assigned to give your record a unique 9-digit 
number for internal control of airman records. 

If your SSAN has been previously given, it is already in the system. Requests for removal must 
be in writing. I f  you do not wish your SSAN on future records, please do not disclose SSAN on 
airman written test. airman certification, and/or medical certification applications. 

Routine uses of records maintained in the system. including categories of users and the purposes 
of such uses: To determine that airmen ere certified in accordance with the provision of the Federal 
Aviation Act of 1958. Repository of documents used by individual and potential employers to 
determine validity of airmen qualifications. To support investigative efforts of investigation end 
law enforcement agencies of Federal, State.end local Governments. Supportative information in 
court case concerning individual status and/or qualifications in law suits. To provide data for the 
Comprehensive Airmen Information System (CAIS). To provide documents for microfilm and 
microfiche beckup records. 

INSTRUCTIONS TO APPLICANT 

AITENTION: READ THE FOLLOWING PARAGRAPH CAREFULLY BEFORE 
COMPLETING THIS APPLICATION: 

WHOEVER, IN ANY MAITER WITHIN THE JURISDICTION OF ANY DEPART- 
MENT OR AGENCY OF THE UNITED STATES KNOWINGLY AND WILLFULLY 
FALSIFIES. CONCEALS OR COVERS UP BY ANY TRICK, SCHEME, OR 
DEVICE A MATERIAL FACT, OR MAKES ANY FALSE, FICTITIOUS OR 
FRAUDULENT STATEMENTS OR REPRESENTATIONS, OR MAKES OR 
USES ANY FALSE WRITING OR DOCUMENT KNOWING THE SAME TO 
CONTAIN ANY FALSE, FICTITIOUS OR FRAUDULENT STATEMENT OR 
ENTRY, SHALL BE FINED NOT MORE THAN 610,000 OR IMPRISONED 
NOT MORE THAN 6 YEARS, OR BOTH (U.S. CODE. TITLE 18. SEC. 1001.) 

* CERTAIN TEST QUESTIONS INVOLVING REGULATIONS, ATC PROCE- 
DURES, ETC., ARE FREQUENTLY OUTDATED BY VERY RECENTCHANGES. 
IN THESE INSTANCES, APPLICANTS ARE GIVEN CREDIT FOR THE 
QUESTION DURING THE PERIOD THAT IT TAKES TO DISTRIBUTE A 
REVISED QUESTION. 

DO NOT TEAR SHEETS APART. 

TURN TO PAGE 4 A N 0  COMPLETE THE PERSONAL DATA SECTION. 
BE SURE THAT YOUR SIGNATURE IS ON THE PROPER LINE. BEFORE 
COMMENCING TEST. READ INSTRUCTIONS FOR MARKING THE 
ANSWER SHEET. 

INSTRUCTIONS TO FAA PERSONNEL: 

* REFER TO PAGE 3 OF THE APPLICATION FOR COMPLETION OF THE TIME 
WAIVER AND SECTION WAIVER BLOCK WHEN REQUIRED. 
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SAMPLE TEST ITEMS 

I n  some of tlie following test items, referenrr 
is ninrlr to crrtnin illiistrntions wliir,li are locnted 
in thr apprnilices of tliis giiirlr and nre repre- 
srntntive of tliosr usrd  with t,lir Flight Instriirtcir- 
Rotorcraft-IIrliroptrr Written Tests. 
1. A Flight. Instriictor Certificate expires at the 

end of the 
1-6th month nfter the month it was last issued 

2-12tli niontli nftrr the tnontli it was issurd 

3-24th inontli nfter the inontli in which it mas 

4 4 6 t h  niontli after it was iswed or renewed. 

or rmrwed. 

or renewd. 

last issurd or rencwed. 

Rcsponse 3 is tlie rorrect answer. 
A Flight Instructor Certificatr- 

(1) Is effectivr only while tlir liolder hns a 
current pilot and a nirdical eertificnte 
appropriate to the pilot privilegrs being 
exercised ; and 

(2) Expires at, tlie end of the 24th month 
after tlir niontli in which it mas issued 
or renewed. 

2. Using tlie 111)propriute inforuintion on p i p  45 
and tlie chnrts on page 46, tleterniine tlir. 
center of gravity on tlie Hurleycraft 135 un- 
der tlie following conditions: 

Pilot Weight _______.____ 150 Ibs. 
Passenger weight ______._ 200 Ibs. 
Fuel . . . . . . . . . . . . . . . . . . . .  25 gals. 

Under tlirse conditions, the center of gravity 
woiild be located 

I-wrll within the CG h i t ;  tlir loading 
would be ncreptnble. 

2 - d I  aft of the, aft CG liniit; tlie loading 
would be itnacc.rptnblr because the heli- 
ropter \\wiild be dangerously tail-lienvy. 

3-wrll forwnril of the furxvnrd CG limit ; the 
loading \vould be unacceptable because thr 
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hrlicoptrr \voiild he dnngeer.ously nose- 
lienvy. 

&within tlir CG envelop, hut the loading 
would he unnrcrptnhlr hrcniirr the ninxi- 
niuni nllo~vahlr gross wight  would hr ex- 
ceeded. 

Rrsponsc 1 is the rorrect nnsiver. 

ginpli the. following ronrliisions arr inntlr : 
Applying tho  givrn inforinntion to the loading 

1Vright diomnii/l000 

Helir.opter hnsic weight 
(8 qts. oil includrd) _. 936 94.3 

Pilot. and pnsscngrr _ _ _ _  350 29.0 
Fuel (6.0 Ihs. per gal.) _ _  150 16.0 

TOTALS _ _ _ _ _ _ _ _ _ _ _  1.435 139.3 
- ~ 

Ihnwing n pnrnllel linr from left to right 
(13~3/1OOO 1hs.-ins.) and R vrrt,iral linr from 
Ijottoni to top (1,435 Ihs.) 011 tlie center of grnv- 
ity nionient rnvelope, tlie CG is lorntrd wlierr 
tlir. two lines intersrct-at n point well within 
the renter of gravity envrlope. 

3. When n warin air ninss is being niodified by 
cooling from below. tlint air inass trnds to br 
characterized, in pnrt,  by 
1-unrestricted visibility. 
%-rough air. 
Lsmooth  air. 
4-showery-type precipitation. 

Response 3 is the rorrect, answer. 
Cooling froin hrlow, which inrreascs tlir sta- 

bility of an air ninss, niny rr,sult froni (1)  tlir 
advection of a wnrni air ninss over n colder sur- 
face, or (2) radintionnl cooling of the surface 
under the air ninss. I n  nddition, sinootli air is 
typically nssorintrd wi th  stiiblr. nir. 

4. G I V I 3 :  Magnetic Heading _ _ _ _ _ _ _ _ _ _ _  135" 
Rrlat.ive Bearing _ _ _ _ _ _ _ _ _ _ _ _  085" 



Bnsd on the giwn infornintion, thr magnetic 
braring to the station (rudioheneon) would be 
approxinintely 
1455°. 
2-480". 
3-135". 
4-1900. 

Response 4 is the r.orrert ansver. 
By adding t,lie, mn,mirtic hrnding (155') to the 

relnt.ive braring ( O S O ) ,  tlir ningnetir. bearing 
(190°), to the station is rrrifird (M€I+RI<= 
MB) . 
5. While taxiing on the surfnrcaj the cyrlir pitch 

stick should lie nrrd to control 
1-lielicoptrr Iirnrlinp. 
2-nny drifting inorrinrnt. 
3-ratr of spccd. 
&stnrt,ing and stopping. 

Rrsponse 2 is tlir correct answer. 
Dnring rross\\-ind taxi, thr cyclic should hr 

hcld into thr wind n snfficient anionnt to rliniinatr 
any drifting inoveinent. 

6. A knoivlrdge of load factors \rill rmphnsizr 
the importanre of aircraft, gross weight chiring 
flight, ~nanenrrrs. Load factor is the ar,tunl 
load thr rotor blnilrs innst snpport at any 
given time 
1-multiplird by the gross weight of thr lirli- 

copter. 
2-subtrarted from the grnss weight of tlir 

helicopter. 
3+livided by tlir gross weight. of tlir hrli- 

copter. 
P a d d e d  to tlrr. gross weight of thr hrlicoptrr. 

Response 3 is the corrert. answer. 
The load factor is the actunl load on the rotor 

blades at. any time, dividrd by the nonnnl load 
or gross weight (weight of the Iirliroptet and its 
contents). Any tinir a helicopter flies in a cnrved 
flightpath, tlic load siipported by the rotor bladrs 
is greatcv than the total wr,iglit of thr helicoptr,r. 
The steeper the bnnk, tlic grratrr the load s u p  
ported hy tho rotor hlndes; therefore, thr greater 
the load factor. 

7. A static rent installation which provides the 
most. arraratr ~nrasnrenient of static pressure! 
under various flight attitudes, is installed 

1-in the cockpit where it is not inflnrncod by 
variable angles of attack. 

h n  one side of the helicopter and covered by 
a fine screen. 

.%in the back of the instrument where the air 
is undisturbod. 

P-on  ench side of tho helicopter where thr 
system will be unaffected by the attitude of 
the helicopter. 

Response 4 is the c n r w t  answer. 
Static prrssurr is talcen from the static line 

attached to the pitot-static Iirad or to a vent or 
vents mountcd flush with the fuselage or nose 
section. On aircmft using the flush-type stntir 
sourcc, thrre niny be two vents, one on each side 
nf the aircmft. These coniprnsntr for any 110s- 
siblo variation in statir presure on thr rents dnr 
to erratic chnngrs in aircmft attitude. 

8. Assurne an altinieter indicates an altitude of 
6,400 feet ($EXA) with an nltinieter srtting of 
:30.13'' FIg. What is the approximnte presslire 
altitude! 
1 4 , 2 0 0  feet. 
2-6,200 fert corrected for nonstandard tem- 

3 4 , 6 0 0  feet. 
4 4 , 6 0 0  feet. corrected for nonstnndnrd tem- 

perature. 

perature. 
Response 1 is the correct answer. 

l'rcssure altitudr is the altitude wad from the 
altimeter when 29.02 is set in the altimrter setting 
window. The indicated altitude is the altitude 
road directly froni the, nltimrtrr (iincorrected) 
after it is set, to the current altimeter setting. 

30.12 (1 inch equnlfi approximately 1,000 
-29.92 feet) 
.- 

2 0  difference 

.2OX1,000 feet=ZOO feet. I n  this case 30.12 is 
higher than 29.92; therefore tho  pressure altitiide 
will be 200 feet low, i.e., 6,200 feet. 

9. I n  the Northern IIcrnispliere the niagnetie. 
compass will normally indicate a t u rn  tonard 
the 
l - south  when the aircmft is accelerated on n 

%west, if a right turn is entered from a north 
north heading. 

hending. 
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5+nst, if n right t,iirn is entrred from n sonth 

k n s t ,  if a riglit tu rn  is rntered froin north 
hending. 

heading. 
Rrsponsr '2 is tlir rorrrrt nnswer. 
'rhe, clmrnctrristies of tlir innprtic roiripnss nre: 

(1) If tho nirrrnft is on n nortlirrly heading 
nnd n turn is nwlr toward rnst or mrst, tlir 
inrlirntion of thr ronipnss Ings or indicntrs 
n turu in the oppositr direction. 

(2)  I f  tlir nircrnft is on n sontlrrrly lirnding 
and a turn is ninde, tlir conipnss nrrdlr 
will indicntr n grrnter ninnunt of turn thnn 
is nctunily uindr. 

(3)  I f  tlir nircrnft is on nn rnst or west lien& 
ing! no error is nppnrent while rntrring n 
t i w i  to north or south. 

(4) If the nircrnft is on an east or wrst hentl- 
ing, nn incrrnsr in airspeed rnuses tlir 
conipnss to indicate a turn tnivnrd north. 

( 5 )  If tl ir nircrnft is on nn enst or wrst liead- 
ing, II clrrrrnso in nirspercl cnuses the coni- 
p s s  to indirnte n turn toivnnl south. 

( S )  If tlir nircrnft is on n nnrtli or south hrnd- 
ing, no error is nppnrmt wliilr t4iinbinp. 
diving, or changing nirspreil. 

10. The rotor hlnde pitch nnglr is tlir nrnte onglr 
brtiveen the blndr, rhord lino nncl tlir 

1---rotor plnnr of rotntion. 
2-direction of tlir rolntive wind. 
3-horizon. 
4-angle of attnrk. 

Rcspnnsr 1 is tlir corrrrt nnswer. 
I'itcli nuglr-tlir rotor blntlc pitrli nnglr is thr 

nrntc nnglr I w t w r n  tlir. l ~ l n r l r  chorcl line nnd n 
rrfrrrnce plane ilrtrrniined by tlir ninin rotor 
Iii i l) .  Sinrr the rotor plnnr of rotntion is pnrnllrl 
to tlir plnnc~ contnining tlir mnin rotor huh, thr 
Intnr I ) l n d ~  pitch anglr could nlso be clrscrihril ns 
tlir ncwtr nnglr hrtxvrrn tlir 1)Inilr rliord line nntl 
t l w  mtor I h n r  of rotntion. 'rile pitch nnglr enn 
I i r  viirird Iiy tlir pilot tlrrough tlir usr of rockpit 
~~ontro l s  (collective nnd cyclic pitch rnntrols) 
provi<lr(l for this purpose. 

ADDITIONAL QUESTIONS FOR STUDY 

Ikmiiisc~ the  following 11nrstions nrr prcsmted 
fnr thr ~ o l r  purpose of cremting studrnt interest, 

nnswrrs and explnnntions are not included. Herr 
ngnin, the npplicnnt. rlioulrl be awnre tirat these 
qiiestions do not, covcr d l  tliose subjert nrens 
found on the Fwmfnnimtal of lmtructing or 
Flight, Iiistriirtor-Riiti~rrriift-€ielico~~ter Written 
Tests. 

1. Crrtnin rtvenry of rxprrirnrr rrquireinents 
nro iunn(lntory prior to rnn~liictinp night op- 
erntions wit11 pnsscngcw alioiircl. \\'lint nrr 
tlirsr rrqiiirrinrnts? 

2.  May II privntr pilot rerrivr conipensntion 
\vlte.n acting us pilot in roniuinnd of u n  nir- 
craft.? 

3. IVlint is tlir diffrrrnce Iirt\vrrn rontrol zones 
uncl rontrol nrras? 

4. Wlint. iirr the b d r  VFR wrntlirr ininininnis 
for hrliroptrr opertitions within control 
zonrs? 

5.  Mny n hrlicopter hr operntrd in n ront.rol 
zone ~cirdt~r specinl VFR rules n t  night? 

6. Whnt is tlir diffrrrnce tietween nn Airport 
Traffic A r m  nud nn Airport Advisory Area? 

t .  Am "Airport Trnffir Arrns" drpirtrd on nrro- 
niiut irnl clinrts ? 

8. Will n lowrr tlinn stnndnrcl trmprrnturr linvr 
any rfl'rrt on nn nltinirtrr? 

9. \Vlint causes nir to tend to flow parnllel to 
isobnrs and miitours? 

10. Which is ninri~ dmse<old dry nir or cold 
nioist n i r?  

11. Whnt cnii n pilot do t n  brtter nssist. tlrr 
weather briefer wlirn reqursting wrnthrr in- 
formation by telrplionr ? 

12. Wlmt typo iventhc>r is most likrly to  clrvelop 
wlirn tlir t e i i i~~rrnt t"r i~ / i l r~v~~o i i~ t  sprcnd is 4" 
nnil drcrensing? 

13. Sclirtlnlrd wentlirr I)rondcnsts occur how 
oftrn? 

14. Wlint, type, wather  conditions sliould one ex- 
pect. to lit, nssocintrd wi th  an ndvnncing warm 
front. tlint contains nioist nncl s t a l k  n i r ?  

m 

1.5. Whnt, is n "Squnll Line?? 
16. Severr tur~uleucr, is niost likrly to occur in 

whnt type clouds? 
17. How can one trll when an individunl tlrun- 

derstorin lins rrnrlird its mature stnge of 
developnirnt ? 
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18. What is the innst serious t,ypr of in-flight 
structurnl iring? 

19. What is tlie difference hrtwrrn prrssnrc nlti- 
tude and dcnsity altitiide? 

20. In what, ninnner dnrs high ninhicnt, trniprrn- 
ture affect hliropter prrforninncr? 

21. What, is “rrttlinp with poarr,” and how riin 

n recovery froni tliis situation Iir Iwst nrroni- 
plished? 

22. What cnnses rrtreating hliide stnll? 
23. What nrtinn should tlic pilot tnlw if tlir anti- 

torque systrni foils wliilr the Iielicoptrr is 
hovering or in flight ? 

24. What is ground rcsonnnre nnd whnt action 
shoiild a pilot, tnlw if it is rnroiiiitrred? 

25. How are wingtip vortires genrrntcd? 
26. Do lielicoptrrs grnrrate “wingtip vortices”? 
27. Shonld a Iirlieopter pilot. ever nerd to hr con- 

cerned uhont “hypoxin”? 
28. What slioiild tlie ahsenrr of n VOR stntion 

idontifirr signify to a pilot.? 
29. ’Vi’licn tmnsponcler eqnipprd, how can n pilot 

alert ATC that radio connnunivntions fnillire 
has orc.urred? 

30. During confined nrca nprrntions, wlint is !lie 
primary renson for innking n low rrronnniw 
snnce ? 

31. For nnvigntion purposes, in Iioth instnncrs 
shown below, wliirli fant iriust Iir drtrriiiinrd 
first? 

1. Trur, roiirw or true liending. 
2. Grorindsprril or trnr nirspeed. 

:+L. V’lierc: can yon find infornitition nliont ling 
“Special lisr. .\iapnre” thnt inny Iir lorntrd 
in tlir. urea or along tlir rontr mhrrr you plnn 
to fly? 

33. ITow docs a innpetir  conipiiss fnnrtinn. n n d  
what are its e r i w s ?  

3.1. What are aircrnft, Iirrfnriiinnce rlinrts nncl 
where cnri tliey hr fonncl for 11 piirtirlilnr 
Iirlicoptrr ? 

35. What are tlm reqnirenients for thr not,ifirii- 
tion and reporting o f  nircmft, nrridrnts? 

36. I h s  fnel injection providr 1ii:ttrr for1 distri- 
liution? IIoiv? 

37. \\’lint. nm detonntirin iincl preignition? 
3 %  Wliiit is “15rst I’owrr” iiiixturr? 

39. At, \vIint. fnrl/nir ratio do tlic hiphrst eylindrr 

40. \Ylin! arc thc  rrsults of using an rsrcssivoly 
teinpcmtums orrur? 

rich rnixturr at high altitirdes? 
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APPENDIX A-Gnrml Aerodynamics - 
UNSVMMRRIUL 

IVMMflRICAL 

Ficunr. 1. Airfoils. 

W O R D  LINE I 

Ficunr. 2. Chord line. 



APPENI)IX A-General Ariadynarnirr 

FLIGHT PAW 

RELATIVE WIND 

FUGHl PATH 

RElAlIVE WIND 

- 

FIGURE 3. Relative wind. 

1 I 
Flcrnr 4. Rotor blade pitch n n ~ l c .  

2 i  



ANGLE OF ATlACK 

DlRECllON - 4 d Of PElAlIVE WIND 

1 

Ficunr 5. Anglr of mark.  

-- 4 

--- I_- 



APPENDIX A--Gmeml Aerodynamics 

FicunE 7. Bernoulli’s principle. 

FicunE 8. Angle of strnrk and l i f t  nnd drag lorrcs rcloiianchip. 
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APPENDIX &Aerodynamics of Flight 

Ftcvn~ 9. Totnl lift-thrust farce and rotor disz relationship. 
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APPENDIX B -~Arradynomir. el Flight 

VERTICAL ASCENT 

- 
HOVER 

VERTICAL DESCENT 

FicunE 10 Hovcring and vertical flight aerodynamic forces. 
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R c m ~  11. Forward, sideward, and reorword Right aerodynamic forces. 
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APPENDIX L A e r o d y n o m i c s  of Flight 

ROTOR B U D E  ROTATION 

TAIL ROTOR THRUST 10 

\ 

FICI~RE 12. EKects of tail rotor thrust. 
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APPENDIX LL-Aemdynamics of Flight 

FIGURE 14. Rotor disc acts like B m. 
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APPENDIX B-Aerodynamics of Flight 

FORWARD FLIGHT 

HOVERING 

FKUAE 15. Rotor blade speeds. 
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APPENDIX B-Aerodynamics of Flight 

FIGURE 16. Flapping action. 



. 

APPENDIX 5-Aerodynamics of night 

FlcunE 17. Blade coning. 

FIGURE 18. Axis of rotation. 
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APPENDIX B-Acrodynnmir. of Flifiht 
I 

AXIS OF 
IOlAnON 

O W E  UPPING I I 

I CENTEROFMASS I 

F I G U ~ E  19. Coriolis cflecl 

FIGURE 20. Trnnalsting tendency (drift). 
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APPENDIX B-Aerodynamics of Flight 

REARWARD FLIGHT HOVERING FORWARD FLIGHT 

~~ 

R C ~ E  21. Pendulsr netion. 
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APPENDIX B-Aemdynnmim of Flieht 

0 PROPEUER REGION 
- 0 AUTOROTATIVE REGION I I  

VERTICAL FORWARD FLIGHT 
AUTOROTATION SluL REGION AUTOROTATION 

FIGURE 22. Rotor d i s  during autorololion. 
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APPENDIX C-Lands and Load Factors 

FIGURE 23. Forces acting on a helicopter during n turn. 

0 10 10 30 4 0  50 b0 70 (0  Po 
I A N I  ANOLE - IN D8OIIEL 

Frcm~ 24. Load factor chart. 
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APPENDIX C L o a d a  and Load Factors 

~~ 

FIGURE 25. Total lift force and nnglc of bank relationship. 
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APPENDIX D-Radio Navigation 

B C 

D E F 

G H 
FICUAE 26. VOR orientation. 
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APPENDIX &Radio Nnviaslion 

X 

S 

Y 

FIGURE 27. ADF orientation. 
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APPENDIX G H u r l e y  Brothers Airrrnli Corporation 
DESIGNATION: Hurleycraft 135 

BASIC WEIGHT: 

GROSS WEIGHT: 1,600 lbs .  

POWERPLANT: 

FUEL SYSTEM: Fuel inject ion 

935 lbs.  (8 qts. o i l  included); basic  weight moment, 94.3 

Malle 180 - a i r  cooled, four cylinder, opposed 

Fuel octane r a t ing  - 100/130 (minimum) 

Fuel capacity - 25 gallons ( a l l  usable) 

OIL CAPACITY: 8 quarts 

IGNITION SYSTEM: D u a l  magneto 

MAIN ROTOR SYSTEM: Fully a r t icu la t ing  (3 blades) 

LANDING GEAR: Fixed gear, skid-type 

RADIO EQUIPMENT: 

1 VHF transmitter and receiver . . . . . . . . .  118.0 - 136.0 MEz 

1 V O R  receiver . . . . . . . . . . . . . . . . .  108.0 - 117.9 MEz 

1 A D F r e c e i v e r .  . . . . . . . . . . . . . . . .  200 - 415 ~ A z  

LIMITATIONS: 

Forward CG l i m i t  s t a t ion  . . . . . . . . . . . .  95.0 

Aft CG l i m i t  s t a t ion  . . . . . . . . . . . . . .  100.0 

Maximum manifold pressure . . . . . . . . . . .  27.5" below 500 AGL 

Maximum engine RPM . . . . . . . . . . . . . . .  3,000 RPM 

Never exceed speed (VNE) . . . . . . . . . . . .  90 MPH IAS 

Maximum ro tor  speed . . . . . . . . . . . . . .  550 RPM 

Minimum rotor  speed . . . . . . . . . . . . . .  410 RPM 

FIGURE 28. Owner's rnnnunl ereerp~e. 
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APPENDlY G H u r l e y  Brothers Aircraft Corporation 

WATER LINE 0 I 

269A 2-JQ) NOfEi D A M  AND WAIEUINE S C U E S  
ME GUDUAfED IN INCHES 

FICURE 31. Balance diagram. 

FIGURE 32. Hover ceiling chart VL temperature (skid height 3 feet). 
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APPENDIX G H u r l e y  Brothers Aircraft Corporation 

500 
475 
450 
425 
400 
375 
350 
325 
300 
275 
250 
225 
200 
1 75 
150 
1 25 
100 
75 
50 
25 

0 10 20 30 40 50 60 70 80 90 
Indicated Airspeed - MPH 

F I C ~ E  33. Height.velocity dinpram, 
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APPENDIX F-Buetler Helicopter Company 
MODEL: Bronco 27B 

POWERPLANT: Siwel 540 - a i r  cooled, s i x  cylinder,  opposed 

FUEL SYSTEM: Float-type carburetor 

Fuel octane ra t ing  - 100/130 (minimum) 

Fuel capacity - 46.0 gallons (44.0 usable) 

OIL CAPACITY: 

IGNITION SYSTEM: Dual magneto 

MAIN ROTOR SYSTEM: Semi-rigid 

LANDING GEAR: Fixed, skid-type 

RADIO EQUIPMENT: 

8 quarts;  moment arm ( in . )  + 1.0 

1 VHF transmitter and receiver . . .  118.0 - 136.0 M H z  

1 VOR receiver . . . . . . . . . . .  108.0 - 117.9 MHz 

1 ADF receiver . . . . . . . . . . .  200 - 1750 WIz 

1 Transponder . . . . . . . . . . .  4096 codes 

OPERATING LIMITATIONS: 

Weight; maximum approved gross - 2,850 lbs .  

Airspeed; VNE 110 MPH - sea leve l  t o  10,000 f ee t  

above 10,000 f ee t  - decrease VNE 5 MPH 

Altitude; maximum - 20,000 fee t  

Rotor; f l i g h t  - maximum 360 RF'M, minimum 310 RPM 

Powerplant; maximum continuous power - 26.8 in .  Hg. 

MAP SL t o  20,000 f ee t  

Idling RPM - 1200 

Operating RPM - 3000 to  3200 

Cylinder head temperature - 246' C 

FIGURE 34. Owner's manual excerpts. 
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APPENDIX F- -Rurtlrr Heli<opwc Campony 

Loading Data; Basic weight - 1,700 lbs .  

Basic weight moment arm ( i n . ) ,  + 6 . 0  

Center of gravity l i m i t s  -- 
2,850 l b s . ,  - 3 inches t o  + 3.2 inches 

2,300 l b s . ,  - 3 inches t o  + 4 . 0  inches 

Straight l i n e  variat ion between above points  

CENTER OF GRAVITY vs. GROSS WEIGHT CHART. 

-3 -2 -1 0 +1 +2 +3 +4 
HELICOPTER STATION. INCHES 

FIGURE 34. Ownri'c manual rrcrrptt-cont'd. 
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APPENDIX F-Buerler Helicopter Company 

*NOTE: STATION 0 - Centerline of weld cluster just foward of leveling 
lugs (approximately 2 inches forward of center line of mast). Leveling 
lugs on lower left-hand lohgeron aft of mast. .. 

-3f.o ol 
+2 

FKUAE 35. Stations diagram. 
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Gross 
Weight 
Pounds 

2150 

2500 

2850 

TAKE-OFF D: 

Pressure 
Altitude 

Feet 

SL 
2000 
4000 
6000 
8000 

SL 
2000 
4000 
6000 
8000 

SL 
2000 
4000 
6000 
8000 

‘ANCE-FEET TO CLEAR 5( 
LT 50 MPH 3200 R1 - 

At 
-13°F 
-25°C 

373 
400 
428 
461 
567 

531 
568 
611 
654 
811 

743 
770 
861 
939 

1201 

A t  
23°F 
-5°C 

401 
434 
462 
510 
674 

569 
614 
860 
727 
97 5 

806 
876 
940 

1064 
1527 

OOT OBSTACLE - 
A t  

59°F 
15°C 

430 
461 
494 
585 
779 

613 
660 
709 
848 

1144 

864 
929 

1017 
1255 - 

A t  
95°F 
35°C 

458 
491 
527 
677 
896 

652 
701 
759 
986 

1355 

929 
1011 
1102 
1538 - 

FIGURE 36. Takeoff chart 
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APPENDIX F-Buctler Helicopter Company 

470 
435 
295 
155 
15 - 

R/ 
Gross 
Weight 
Pounds 

21 50 

2500 

2850 

NOTE: 
(1) 

580 - - - - - 

MAX. 

Pressure 
Altitude 

Feet 

SL 

4,000 
6,000 
8,000 

10,000 

SL 
2,000 
4,000 
6,000 
8,000 

10,000 

- 

2,000 

600 - - - - 

SL 

4,000 
6,000 
8,000 

10,000 

2,000 470 515 
375 - 
235 - 
95 - - - 

MAXIM 
F E  - 

At 
- 2  
-1 

(1) 
1095 
1085 
1040 
925 
770 
615 

805 
780 
755 
650 
505 
360 

560 
535 
505 
400 
260 
115 

- 

- 

- 

- 
Continuous Power 

C 
F - 
(2) 
L235 
L220 
LO85 - - - - 
945 
915 
800 - - - - 
685 
660 
545 - - - - 

(2) Two Minute Power Rating I 

RATE OF CLIMB 
PER MINUTE AT 50 MPH-3200 RPM 

At I At - 
2 

(1) 
1065 
1040 
995 
835 
685 
535 

780 
750 
710 
565 
420 
275 

535 
505 
455 
315 
175 
35 

- 

- 

- 

- 

885 

630 - 
485 - 
340 - 
195 - 

660 I 5001 625 

At 
35OC 
95°F 

675 
530 

i 
i 



APPENDIX F-Bueilor Helicopter Company 

Gross 
Weight 
Pounds 

2150 

2500 

2850 

~ 
~~~~~ 

TOTAL LANDING DISTANCE IN FEET OVER 50 FOOT OBSTACLE 

Pressure 
Altitude 

Feet 

SL 
2000 
4000 
6000 
8000 

9L 
2000 
4000 
6000 
8000 

SL 
2000 
4000 
6000 
8000 

POWER-OFF AT 50 MPH - 
At 

-25°C 
-13°F 

243 
253 
264 
278 
293 

248 
258 
269 
283 
298 

282 
293 
306 
322 
340 

At 
-5°C 
23'F 

253 
267 
278 
293 
310 

258 
272 
283 
298 
316 

294 
309 
322 
340 
359 

At 
15°C 
59" F 

265 
278 
294 
310 
330 

270 
283 
299 
315 
335 

307 
322 
340 
358 
380 

At 
35°C 
95" F 

277 
293 
319 
327 
350 

282 
298 
314 
332 
355 

320 
338 
357 
378 
403 

FIcunE 38. Landing chart. 
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APPENDIX F-Buetler Helicopter Gmpony 

I 

A 11 ITUDI 
FEET 
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APPENDIX G-Weather Data 

FEW CI SE S/ 514 

WND 3127/32 

PRESRR/UA 

FIGURE 40. Surface aviat ion weather reports. 

'UL 

--t vw 112 z iw ARSR/SSR KELLER 01 
1 JAS ARPT CLSD 

OCH NDB OTS 
2 AHX NDB OTS 

DUA NDB OTS - OKC 1/2 OKC ENRT FLT ADZY SVC 
+ OKC 1/  OKC ENRT FLT ADZY SVC 
--f OKC 1/  2 SWO VOR UNMNTRD 

'S 

CMSN 
UNAVBL 
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APPENDIX G-Weather Data 

C4 OVC 1L-F VRBL 4 SCT C l @  OVC 6H. @+Z LlFR C I G  F.. 
ACT 121@1@ c i5  ovc. 152 c12 ovc VRBL c5 ovc IL-F. @+z LIFR CIG LF.. 
ALI 121@1$ C2 OVC 2L-F. 1 7 Z  C9 OVC 3L-F VRBL C3 OVC 1L-F. @+Z 

LlFR C I G  L.. 
I@@ SCT 25@ -BKN 211@. 

OVC 3L-F. 142 C l @  OVC VRBL C5 OVC 2L-F. 

@la. @@Z C12 OVC 3R-F VRBL C5 OVC 

1 7 Z  G I @  OVC 3L-F VRBL C5 OVC 2L-F. @+Z 

CLL 121@1@ ~ 2 5  ovc. @ z  c i5  ovc. @+z MVFR CIG OCNL IFR CIG LF.. 

C I G  R.. 

LlFR C I G  L.. 

DAL 121@1@ C l 5  OVC. 182 C12 OVC VRBL C5 OVC 1L-F. @+Z LlFR C I G  LF.. 
DFW 121@1@ C15 OVC. 182 C12 OVC VRBL C5 OVC 1L-F. @+Z LlFR C I G  LF.. 
DRT 121@l@ C2 OVC 2L-F 14116. 1 7 Z  ~8 OVC 3L-F. @@Z ~6 OVC 2L-F. 

@+Z LlFR C I G  L.. 

@+Z VFR CLR.. 
ELP 121@1@ c i 2 @  ovc. 13z 6@ SCT c ia@ BKN. 18z 25@ SCT. 

GGG 121@1@ C25 OVC. @+Z MVFR C I G  OCNL IFR C I G  LF.. 
GLS 121 @I @ NOT AVBL.. 
HOU 121 @I @ C3@ OVC @l@. 21 Z C1@ OVC 3R-F VRBL C5 OVC 1 R-F. 

@+Z LIFR C I G  R.. 
I A H  121 $1 $8 C3@ OVC @9l @. 21 Z C1@ OVC 3R-F VRBL C5 OVC 1 R-F. 

@+Z LlFR C G R.. 
I N K  121@l@ Cb OVC 3F VRBL C4 OVC 1L-F. 172 C15 BKN 151@ CHC C8 OVC 

5L-F. 
LBB 121@l@ ~6 OVC OCNL C 

LFK 121@l@ C25 OVC. @+Z MVFR C I G  OCNL IFR C I G  LF.. 

2@Z 2@ SCT C l @ @  BKN 1612. 9 4 Z  VFR C I G  ABV TEN THSD.. 
OVC 3F. 172 C12 OVC l 3 l @ .  

2@z 2 0  scr CI @@ BKN I 8 ? 3. @+z VFR CLR.. 

MAF 121 @l @ C8 OVC 3F @I @ VRBL 
CHC C5 OVC 5L-F. 212 C2@ BKN 

MFE 121@1@ C2 OVC 2L-F. l 7 Z  C1 

1 L-F. 18z C12 OVC 121 @ 
BKN V SCT. @+Z VFR C I G  ABV 

3L-F VRBL C5 OVC 1L-F. @I2 
TEN THSD BCMG IFR C I G  F ABT 

LlFR C I G  L.. 

C5 OVC 2R-F. @+Z LlFR C I G  R.. 

11 I@ VRBL C5 OVC 2R-F. 2@2 C12 OVC 141 @ CHC C5 OVC 5R-F. 
@+Z MVFR C I  

C I G  LF.. 

SAT 121@1@ C4 OVC 2L-F. 172 C l @  OVC !$A@ VRBL C5 OVC 2L-F. 222 

SJT 121@1@ C2 OVC 1/2-F @I@ VRBL C5 OVC 2R-F. I 7 2  C8 OVC 5F 

BCMG IFR C I G  F ABT @7Z. 
SPS 121@1@ CI 8 BKN 3@@ ovc. 182 c12 ovc VRBL c5 ovc IL-F. @+z LIFR 

TYR 121@1@ C22 OVC. Z MVFR C I G  OCNL IFR C I G  LF.. 
VCT 121 @I @ C15 OVC @ CHC ~6 OVC 3L-F. 1 2 C11 OVC 131 @ VRBL 

C5 OVC 3L-F. 222 ~6 OVC 2L-F. @+Z LIFR C 7 G L.. 

AUS FT AMD 1 12131@ 124 Z C4 BKN 14 OVC 3L-F VRBL C1 OVC 1/2L-F. 
142 C l @  OVC VRBL C5 0 ? C 2L-F. 222 C5 OVC 2R-F. @+Z LlFR C I G  R.. 

BRO FT AMD 1 1212I@ 12@@Z C12 OVC 3L-F CHC C3 OVC 1L-F. 172 C l @  
OVC 3L-F VRBL C5 OVC 2L-F. @+Z LlFR C I G  L.. 

ELP FT AMD 1 12121@ 1215 C @ BKN @ OVC @ I@ CHC C @ OVC 3IpW-SW-. 
172 I@@ SCT 25@ -BKN &I@? 21 2 25@ SCT. $+2 VFR C 2 R.. 

FIGURE 42. Terminal forecasts. 
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APPENDIX G-Weather Data 

MT I D  NV UT AZ... 

HGTS ASL UNLESS NOTED... 

SYNS... PAC CDFNT MOVG INTO WRN PTNS WA AND OR BY SS DSIPTG 
SLOLY THRFTR AS I T  MOVS FTHR INLD.  M I D  LVL  MSTR SPRDG 
ACRS NRN INTRMTRGN AHD OF WKNG CDFNT. SEC H I  CNTRD OVR 
SRN I D  DRFTG SWD. 

SIGCLD AND WX ... 
MT... 
BKN VRBL ovc BTN 6 THSD AND I @  THSD LCLY LWR IN AREAS 
OF sw WITH LCL VLY CIGS AND VSYS AOB 15 HND FT AND 3 
M I S  I N  PCPN WITH H I R  TRRN FQTLY OBSCD XCP EXTRM SW PTN 
CLR BCMG GE L Y  BKN BTN I@ THSD AND I 4  THSD BY SS. TOPS 
CLDS LYRD I t @-18@. OTLK MVFR GIG s. 
ID. .  . 
LCL AREAS OF FOG AND LO ST WRN PTN AND WDSPRD FOG AND 
LO ST SERN I D  RSTRG GIGS AND VSBYS AOB 1 THSD FT AND 3 
M I S  FQTLY OBSCG H I R  TRRN. FOG DSIPTG BY 1 7 Z - 1 9 2  W PTN 
AND BY 192-222 SE PTN. INCRG MID CLDS DURG AFTN IN ADVN 
OF PAC CDFNT BCMG GENLY BKN VRBL ovc BTN 6 THSD AND I $  
THSD BY SS WITH SNW DVLPG MNLY WRN PTN. H I R  TRRN CONTD 
OBSCD. TOPS CLDS LYRD Ih@-18@. OTLK...MVFR F S. 

NV.. . 
CLR OR VRBL T H I N  C I  XCP EXTRM NRN PTN BKN VRBL OVC BTN 
8 THSD AND 12 THSD DSIPTG BY NOON. MID CLDS INCRG NRN 
NV DURG AFTN BCMG SGT VFBL BKN BTN 12 THSD AND 16 THSD 
BY SS LCLY OVC AND LWR NWRN PTN AFT SS I N  DVLPG SNW SHNRS. 
OTLK.. . VFR. 

ICG... LGT LCLY MDT ICGIC.  FRZLVL AT OR NR SFC MT I D  UT 
NV AZ RSG 65-95 SRN NV A 2  BY NOON. 

FIGURE 4 3 .  Area forecasts. 
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APPENDIX C-Weaiher Dnta 

FDUS3 KYBC 301945 
DATA BASED ON 3012002 

V A L I D  Bl12002 FOR USE 0900-15002. TEMPS NEG ABV 24000 

FT 3000 6000 9000 I2000 I8000 24008 30000 34800 39800 

B I  2016+12 2019+09 2017+04 201b- l l  2117-23 222038 232247 242656 
ABQ 20144-12 2224+03 2236-12 2241-24 234340 234550 236258 
ALS 2325+03 2244- 12 2249-24 225340 225650 237359 
AmA 2414 2422+11 2324+05 2126-11 2228-24 222839 222948 233957 
ATL 3013 3018+11 3020+07 2920+01 2923-13 3027-25 313441 3,13750 304059 
BKM 3009 2914+13 2814+08 2714+02 2814-12 3018-25 312540 312849 293059 
%D I512 I816t03 2239+01 2248-04 2260-17 2273-29 238843 239752 730261 
BNA 2710 2820+11 2826+06 2831+00 2035-14 2938-26 304441 384550 294259 
BOI l620+01 2127-05 2346-11 2165-25 2173-35 218147 219154 219359 
WO 1416 1517+11 1514+06 1510+01 9900-lE 2305-22 231237 271946 293557 
CRP 1519 16l9+lI 1615+06 1611+02 9900-10 2308-22 251538 272047 293357 
DAL 1817 2218+12 2 l l6+08  2114+02 1911-11 2211-23 241439 251648 241757 
DEN 2420+ll  2539+02 2344- 13 2350-25 23>841 236451 237959 
DRT 1517 1519+11 1619+09 1716+04 1913-10 2215-22 241938 252347 273456 
DSM 1225 1619+05 2116+03 2519-01 2839-13 2852-25 296741 297650 298560 
ELP 1906 2010+10 2017+04 2121-10 2223-23 232439 242649 244457 
GCK 25l8+12 252S-1 I 2424+05 2326- 11 2332-24 233640 243950 254857 
WT 2010+07 2234-01 2262-15 2270-26 227842 228551 720061 
HLC 2518+10 2422+11 2424+04 2428- I 1  2434-24 244340 254850 265558 
KOU 1615 1712+10 1710+06 1507+02 9900-11 2505-23 271238 271647 282157 
I C T  2420 2427+12 2429+11 2427+04 2422-11 2526-24 253240 263649 264058 
IND 0412 3012+04 2823+01 2833-04 2951-16 2960-27 307142 307650 307658 
INK 1910+l0 2015+11 2017t05 2028-10 2120-23 222038 232348 253956 
JAN 2406 2206+13 2106+07 1905+02 9900-12 3007-24 321639 301948 272760 
JAX 3409 3412+12 3511+07 3510+0I 3311-12 32k7-25 322540 313249 294459 
S K  3231 3244-10 3151-12 3059-15 3082-23 7902-33 791846 791651 790054 
9 T  8828 0405+04 2914+00 2829-04 2651-1.6 2960-27 297342 308150 309059 
L I T  2323 2424+13 2420+08 2417+03 2513-11 2816-24 302339 292649 282859 
LOU 3207 2918+06 2826+02 2835-03 2948-15 2955-27 306342 306750 306558 
LRD 1419 1521+11 l618+0? 1614+02 1907-10 2210-22 241737 2&246 293556 
NEM 2517 2620+13 262Bt08 2619+02 2720-12 2923-24 302940 303149 283259 
NIA 8107 8912+10 0810+06 0609+02 3608-18 3116-22 303137 303946 294851 
MKC 1918 2224+10 2426+08 2526+02 2730- 1 I 2838-24 284840 285249 285659 
MOB 9900 1305+12 l305+07 1306+02 9900-12 3207-24 31 1739 302248 273359 
NSY 1208 1310+ll 1210+06 1209+01 9900-12 3285-23 311538 292147 873158 
OKC 2218 2425+13 2426+10 2324+04 2119-11 2219-24 242039 242248 242458 
PRC 2231+04 2241-02 2249- 14 2259-26 237142 237751 228061 
SAT 1520 1621+l2 1618+07 1714+02 1908-10 2211-22 241738 262147 282856 
SAT 1520 1&1+12 1618+07 1714+02 1908-10 2211-22 241738 262147 282856 
SF 2226 2430+12 2529+08 2526+03 2625-11 2830-24 293840 294149 294259 
SHV 2115 2214+12 2111+07 1909+02 1806-11 2605-23 291239 281548 262059 
9 C  I8 I5 1919+02 2246-07 2271-19 2282-30 229344 720253 710961 
STL 1412 2211+l0 2528e06 2730+00 2845-13 2951-25 305941 306149 305959 
RH 0305 9900+12 9900+07 9900+02 9900-12 3211-24 312139 38e848 294059 
T U S  2008+I5 2017+07 2125+01 2233- 12 2238-24 234540 234850 225760 

F i w m  44. Winds nloh forrcn.1.. 



APPENDIX G-Weather Data 

HOU 
MSY 
MKC 
CLI I  

LBB 
MDT 
MEM 
MS L 

7:: 

UA /OV I AH 
US /OV MSY 

DURGC MKC C NONE ON 

c34@ /SK 25 ovc 59 GOOD VSBY 
THN CI ABV 

LGT RIME I CNG 1 76-26~3 
FL UKN /TP UKN /SK OVC 7@ 

141@ FL 24@ /TP 6727 /TB CC 
H I  C I  ABV 

) N l  LGT 

FIGURE 45. Pilot Weather Reports (PIREPS) 

OKC 18@@18 165 0 OVC /RM BKN-OUC 
OKC ATA UA/OV OKC 17@l F 3  SMTWSK I N  CIR 
T I K  UA /OV T I  K 161 @ F L  31 26 BKN 35 /TB 

/ I  C NONE /RM SCT CLDS DURGD 

/ I C  LGT RIME ICGIC 
TUL UA /OV TUL 16@jFLUNK/TP PASW/SK OVC 4@ 

LIB $851730 
OK .fil p5 
END UA /OV OKC 18@@18 165 
OKC ATA UA/OV OKC 17@l F 3  
T I K  UA /OV T I K  161@ F L  31 

/ I  C NONE /RM SCT CLDS DURGD 

/ I C  LGT RIME ICGIC 
TUL UA /OV TUL 16@jFLUNK/TP PASW/SK OVC 4@ 

0 ovc /RM BKN-ouc 
SMTWSK I N  CIR 

lvc UNK 26 BKN 35 /TB NONE 

FIGURE 4 6 .  Pilot report summaries. 

WMS CNCL 
zczc 
OKC 
OKC SYNS @j18@6 LGT TO MDT NLY LO LVL FLO OVR AREA. 

158 TWEB $'8@6 OKC-TUL-SGF ClGS GENLY NR 2 THSD FT ALG RTE WITH 
VSBYS BRFL NR 3 M I  I N  FOG. 

159 TWEB &18@6 OKC-ICT ClGS NR 2 THSD FT ALG RTE WITH VSBYS BRFLY 
NR 3 MI  I N  FOG N PTN. 

1616 TWEB &18@6 ICT-TUL-FSM ClGS NR 2 THSD FT ALG RTE WITH VSBYS 
OCNLY NR 3 M I  

1 6 3  

164 TWEN @j18@6 ICT-AMA ClGS GENLY NR 2 THSD FT ALG RTE WITH ClGS 
OCNLY BLO 1 THSD FT AND VSBYS BLO 3 M I  

I N  FOG N PTN. 

WEB @j18@6 TUL-MLC-DFW ClGS NR 2 THSD FT OK PTN WITH ClGS GENLY 
AOA 8 THSD FT TX PTN. 

I N  SNOW AND FOG W PTN. 

165 TWEB @jl8@6 OKC-AMA ClGS GENLY NR 2 THSD FT ALG RTE WITH ClGS 
OCNLY BLO 1 THSD FT AND VSBYS BLO 3 M I  I N  SNOW AND FOG W PTN. 

FIGURE 47. TWEB route forecasts. 

60 



APPENDIX C-Wmthcr Data 

MKC AC 031500 
MKC AC 031500 
V A L I D  03 1500-04 12002 

SVR TSTMS.. .A FEW E X P C D  T H I S  A F T N  AND E V E  S C N T R L  AND E R N  
OKLA WRN ARK C N T R L  AND E R N  T E X  AND WRN L A .  

GEN TSTMS. . .RT O F  A LN 60E DRT BWD C D S  GAG CNU CGI C 6 M  PNS. A L S O  
T O  T H E  R T  O F  LN OMK L K V  S F O .  
OSTB Y 
RL 15 1.6 

FIGURE 48. Severe weather outlook. 

GSW WA 031950 
03 1950-040200 

A I R M E T  ECHO 5.  F L T  P R C T N .  C N T R L  AND ERN O K L A  AND N C k N  T E X  
G E N L Y  E OF E N D - L F K  LN C I G S  F Q T L Y  B L O  1 T H S D  F T  V S B Y S  F Q T L Y  
EL0 3 MI. C O N D S  I P V G  T E X  PIN B Y  00Z BUT CONTG O K L A  PIN P A S T  
022. 

FIGURE 4% AIRMET. 

GSW WS 03 1425 
03 1425-031900 

S I G M E T  F O X T R O T  1. F L T  P R C T N .  WRN O K L A  WRN T E X  S C T D  EMBDD T S T M S .  
ALG AND ABT 100 MI W O F  E N I D  BROWNWOOD L N  S C T D  EMBDD TSTfiS. C B  
T O P S  TO 300. T S T M S  MOVG EWD 20 K T  AND CONTG P A S T  192 

FICURF. 50. SICMET. 
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APPENDIX G-Weather Data 

MKC w @321@ 
MKC @21@ 

B U L L D  I N 

ISSUED 3. h PM CST FEB 3 1977 
A....THE NATIONAL WEATHER SERVICE HAS ISSUED A TORNADO WATCH FOR... 

PORTIONS OF EASTERN TEXAS 

THE THREAT OF TORNADOES AND SEVERE THUNDERSTORMS W I T H  LARGE H A I L  
AND DAMAGING WINDS WILL E X I S T  I N  THESE AREAS FROM CURRENT UNTIL 
7.00 PM CST T H I S  MONDAY AFTERNOON AND EVENING. 

THE GREATEST THREAT GF TORNADOES AND SEVERE THUNDERSTORMS IS I N  

TORNADO WA cti NUMBER 56ei 

AN AREA 7  MILES....^@ NAUTICAL EAST AND WEST OF A LINE FRCM 45 
M I L E S  .... f 0 NAUTICAL .... NORTH OF TYLER TEXAS TO 25 M I L E S  ... 20  
NAUT I CAL. . .EAST OF COLLEGE STAT I O N  TEXAS. 

PERSONS I N  OR CLOSE TO THE TORNAW WATCH AREA ARE ADVISED TO BE 
ON THE WATCH FOR LOCAL WEATHER DEVELOPMENTS AND FOR LATER 
STATEMENTS AND WARN1 NGS. 

C...TORNADOES AND A FEW SVR TSTMS W I T H  H A I L  SFC AND A L F  TO 2 I N .  

EXTRM TURBC AND SFC WND GUSTS TO 7@K. A FEW CBS W I T H  MAX TOPS TO 550. 
MEAN WIND VECTOR 21&5 

FIGURE 5 1 .  Severe weather forecast.  
x 

AMA 11 35 AREA 7R I P-S/NC 3/13@ 89/14@ 173/l45 242/14@ 3@1/12@ 
2625 MT ui5pl 

1222 01222 01 222 01 11 @ 

I C T  1130 AREA 6s 3 2/1@6 l@$/l3@ 145/145 3@@/7@ 
ELEMENTS 2525 MT 7 7@ AT 
$1 111 221 pllll$J 

FIGURE 52. Radar weather reporp  (RAREPS) 
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Frcun~ 56. Twelve and 24 hour prognostic charts. 



Ficun~ 57. Thirtysir and 48 hour propnostic chsnr 



OJ m 

FIGURE 58. Upper wind prognoser chart. 

t I 

- 

FIGURE 59. Severe xenthrr outlook chart. 



APPENDIX H--Density Altitude Chart 

Set Altimeter to 29.92 In. Hg. 

When Reading Pressure Altitude 

Altitude Altitude 
Setting Correction 
in Hg. 

- .  -I ... Y u 

0 10 20 30 40 50 60 70 80 90 100 110 
OUTSIDE AIR TEMPERATURE 

28.0 1,825 
28.1 1.725 

29.9 20 
29.92 0 
30.0 -75 
3C. 1 -165 
30.2 -225 
30.3 -350 
30.4 -440 

30.2 -225 
30.3 -350 
30.4 -440 
30.5 -530 
30.6 -620 
30.7 -71 0 
30.8 -805 
30.9 -895 
31 .O -965 

30.5 -530 
30.6 -620 
30.7 -71 0 
30.8 -805 
30.9 -895 
31 .O -965 

Ficuni: 60. Den-ity altitude. 



APPENDIX I--Airman's lnlormnlioii Manual Exrrrptr 

AIRMAN'S INFORMATION MANUAL (AIM) 
ilot's operational and in- 

formation manual f?r, use in the National Airspnce Systrm ,of the Unite! States (unless otherwvlsr 
indicnted). It is divided into five, basic parts, ench of which mar,  he piirchnsrcl se.parately. Fre- 
quenr. of iswance, area of coverage, annnal subscription rosts anil ~ighl~ghts of t lw  rontrnts of earli 
part r011ow.. 

Issued: Semiannually ( J m .  and July). Coverage: Entire 1J.S. nnless otherwise indicnted. 
This ar t  contains thc basic fnndamentnls required to fly in the 1T.S. National Airspneu Sytpm. 

Facts of interest to pilots; ATC information affecting niles, regulations and procedures; a Pilot/ 
Controller Gloswry; Air Defense I~lentification Zonrs (AI>IZ) ; Designnted Mountninons Arens; 
and Emergency Procedures. 

The Airman's Information Manual has been designed primarily as a 

0 Part 1-Basic Flight Information and ATC Procedures 

Among ot K er data it also contains adverse facton: nffcct,ing Safety of Flight.; Henltli and h. edlcnl 

Annual Rubscription: $5.00 for U.S., plns $1.25 for other f o r r i p  niniling. 

Issmd: Semiannually (Mar. and Sept). Covcraqc: Conterminous US., Puerto Riw and Vir- 
n Islands (Note: similar Informnt,ion for Alaslm and Hawaii appears in Alaskn Sup leinrnt and 

$mi fir Chnrt Supplement, respectively-See, Special Notice Srction? Part. 3 for nvailahiEty.) 
Part 2 contains a Directory of all airpork, waplmr bases, and heliports nvnilahle for civil w e .  

It includes nll their services, excapf communicalions, in codified forni. (Those airports with cum- 
mnnicnt.ions are also listed in Part 3.) A list of new nnd prriiinnently closed airports which updntrs 
Part 2 is contained in Part 3. .\Is0 included in  Par t  2 nrr. 1J.S. Entry nnd Depar t~~re  Procodeyrs, 
including Air orts of Entry and Landing Rights Airports; and n list,ing of Flight Service Statmi 
and Nrhonal %"entlier Service Telr.phone Niimhers. 

Annual Subscription: $7.00 for US., Canada and ilfexico. plns $l. i5 for nthrr forrign rnnilinp. 
Part W p e r a t i o n a l  Data and Special Notices 

Issued: Part 3, every 56  day^ Coverage: Contenninons US., Puerto Rico and Virgin Islnnds 
Note: Similar informnt.ion for Alaska and Hawaii np pars in Alaska S u y l e p m t  ,and Pacifir. 

&hart Sup Iement, respect.ively-(For snle by National 8 c k n  Survey, Distri ntion Division, '24.1, 

Part 3 contains an Airport-Facility Directory of all ninjor airports with control towers and/or 
inst.rument landing systems; a tahnlntion of Air Navigntion Radio Aid* inrluding Rest.rictions to En- 
route Navigation Aids: Special, Gencrnl, and Area Notices; a tnhulnt,ion of Xew and Pennnnr.htl? 
Closed Airports (which updates Par t  2) ; Ihcations of ]'OR Rereiver Chrrk Points (tmth ground nml  

; n, tabulation of North Atlantic Routes; Prefcmd Rontrs; Area Zlnvigntion Rontes: and 

Part 2-Alrport Directory 

Riverdale, tl d. 20840). 

%'"""I r&ona Chart Bulletin. 
Annud Subscription: $30.50 for V.S., plus $7.65 for other foreign inniling. 

I e m d :  Every 14 days. 
Part  8A contnins current, Notices to .4irmen conaidrrrd rsrrntial to the anfety of flight as well as 

Ann& Svbscription: $20.65 for V.S., plus $5.15 for othrr foreign mailing. 
Part L G r a p h i c  Notices and Supplemental Data 

Isswd: Quarterly (Jan., April, duly, Oct.). Corrragc: Conterminous 17,s.. Piirrtrr Rim and 
Virgin Islands (Note: similar information for Alaska and IIannii a prnrs in Alnaka Snpplenient 
and Pacific Chart. Supplemenl, respct ivcly-(For snle hy Sationnl 8renn  Survey, Dist ribnt ion ni- 
vision, C94, Riverdnlc, Md. 20840). 

Par t  4 contains n tabulation of Parnchntr diiinp :ireas; 5 )win1 Sotice---.\ren Graphirs: Trr- 

Part 3 A 4 o t i c e s  to Airmen 
Cmemge: Same as Part 3. 

siipplrniental data to all Parts of AIM. 

niinal Area Graphics; Terminal Rndar Srrvicr, hren Grnphirs; (t live Rrnnrh Rontrs nncl otllrr clntn 
not. requiring frequent change. 

Ann& Subsniption: $14.40 for I T S . ,  plus $?.I30 for other f o r e i p  niniling. 

The five basic 
Where to Purchase AIM 

art.? drnscrihed nhove arr nvnilnhlr from tlir Superintendeni of r)ociinirntsl GOY- 
ernment Printing 8 fiw, Washington, D.C. 20400. Orders slioiilal Iw nwonlpnnied by rlieck or money 
order ninde pnynhle to the Supcrintendrnt, of Doririiirnts. 

Errors, Omissions, or Changes 
Errors, omissionsl or suggested changes should be forwarded to the Federal Aviation Adniin- 

istration, National Fbght Data Cente-, AAT480, Washington, D.C. 20591. 

FICURE 61. Ccneral information. 
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4PPk NI)I\ I 4trnmn'. liifoiiiivlion hlaiiirnl kv rrli l-  

FSS-CS/T AND NATIONAL WEATHER SERVICE TELEPHONE NUMBERS 

Flight Ssnica Stalions IFSS) and Combined Slolionllowar ICS/Tl 
pmridc informolion on oirporl mndilionr, radio aids and other Iao'li- 
lies, and procefi Right plons. t s / T  personnel om no1 cenificoled pi101 
weelher briefem; howaar, #hey pmrids Iodud doto lrom wcalhsr 
r~por t f  ond lorecorti. Airporl Advisory Ssnicc i s  provided 01 the 
pilot's requcrl on 113.6 by FSSi locoled 01 airwrlr whrm Ihere are 
no1 control 1owcr1 in opciotim. lScc Par1 I ADVISORIES AT NON 
TOWER AIRPORTS.) 

The telephone w o o  mdc number i s  shown in parsnlhersr. 
Each number given is the p r e b n d  lelephons number lo obWn Righl 
weother informolmn. Automatic mrwsring devices o m  mmetimw wad 
on lirlsd linm lo given general local wcothcr inlormotion during p w t  
vorklomdr. lo ovoid gelling Ihs remrdad gcnarol weofher announce- 
ment. w e  the mloclod lelcphonc nvmber listed. 

FAST FILE FLIGHT PLAN SYSTEM 
Some Flight Service S l d o n r  hmve inaugurated this r y i t m  lor pilots 

who desire 10 file IRIVFR flight plans with or wilhout D waolhcr 
briefing. Piloti may mII the dircteto telophone numbers liitd and 
file Right plonr in ocmrdmcc with prerecorded toped inrfru~tionc. 
IFR Right plans will be ertmctsd from the recorder ond tvbroquenfly 
onlcrod into the opp~opiiote ARTCC mmpulor. VFR Right plans will 
be transcribed; and both IFRIVFR Right plans will be filed in the 
FSS. This equipment ii designed lo oulomol i~dy disconnod obsr 8 
seconds of no tmmmivion, so piloti ore instruclad lo spsok 01 0 

normal rpocrh rate wilhout lenglhly povroi between Right plan 

0 

LowHon and ldsnllfler 
Am 
Code Talephone 

AUBAMA 

Anniston ANB ............................ FSS (205) 831-2303 
Birmingham BHM ........................ FSS (205) 595-6151- 

FSS (205) 595-2103* 
Dolhan DHN ............................. FSS (205) 983-3551 . .  
Hunlsville ............................... WS (205) 772-3521e 
Mobile MOB (Bates) ...................... FSS (205) 3463610- . .  
Montgomery MGM (Dannelly) .............. FSS (205) 832-7516- 
Murcle Shoals MSL ....................... FSS (205) 3836541- 

FSS 
TurcalooJa TCL .......................... FSS 

ARIZONA 

Douglas DUG (Bisbee.Douglas) ............. FSS 
Flagstaff ................................ WS 

Phuenix PHX (Sky Harbor) ................ FSS 
E bound 
W bound 

Preston PRC ............................. FSS 
Grand Canyon .......................... 
Kingman .............................. 

381-2500* 
758-3628 

3568458 
774-2851 
774-1424 
7744475 

261-4295- 
267-7239 s 
267-1181 s 
445-2150 
W-2943 
753-5659 

alemsnh. Piloti ore urgsd to file Right plonr into this system 01 1ao~ i  
30 minutes in 'cdroncc 01 proposed dsporturc. The iyrlcm may be 
wed to close ond mncol Right plan. 

Preflight wcolhcr briefing senices remain a d a b l e  through rogulor 
telephone numbers. 

* Indicates Pilot's Automatic Telephone 
Weather Answering Service (PATWAS) 
Or lelephone connected l o  the Tran- 
reribed Wealher Broadcast (WEB) 
providing lranxribed avialion weather 
information, 

+ Indicates a restricted number, use lor 
availion weather information, 

I Call FSS lor "one call" FSs-WSO 
brienng service. 

s Automatic Aviation Weather Service 
(AAWS). 

gg Indicates Fast File telephone number 
lor pre-recorded and transcribed 
flight plan filing only. 

0 

An8 
Lowtion and lbnllflsr Code Talephone 

ARIZONA (Can'L) 

Tusocn .................................. FSS (502) 79261591 
294-2635 # 

Tureon.Hermosillo, Mexico Route ......... (502) 89&8549* 
(Orn2200) 

E Bound (502) 29d7441r 
W Bound (502) 294-8263r 

Winslow ................................. WS (602) 289-3592 
Yuma YUM.. ............................ FSS (602) 72€-250l- 

ARKANSAS 
E l  Dorado ELD (Goodurin) ....... _____. ..... FSS (501) 865-5128 
Fayetteville fVV(Drake). ................. FSS (501) HI 2-8277 . .  
Ft. Smith ................................ WS (501) 646-7885+ 
Harrison HRO ............................ FSS (501) EM 5-3433 
Jonesboro JBR ........................... FSS (Ml) WE 5-3471 

(woo-22N Other hrs. Memphis) 
Little Rmk .............................. FSS (501) 376-0721 

(501) 835-7626 
Texarkana TXK .......................... CS/T (MI) 774-4151- 

CALIFORNIA 
A m l a  ACV .............................. FSS (707) 839-1545 

FIGURE b2. FSS and a's $,-lrlihone numbers. 
Part 2 



APPENDIX I-Airman's lnforwaiian Monuol Excerpts 

A.ocio1.d 
IFR Airporl LOcDti.3" Flight S m i c o  Smt im 

INM born Civl 

Lighting 

Longer1 Runway 
Surfore ond lcnglh 

L0rnti.a" 

NOTAM Service 
Provided Dim! Line 

Airporl 
EI.votim 

l 5 1 1 1  H55/8-26(3) (S-IOO,D-2MI.DT-400) BL6.8.10.11 SS F12,18.30 O X I . - ~ , ~  

U N l C O M  

Runwy End 
Identifier Lighn 

Pro.Toxi Cle.aronc. 

U-2 VASI: Rwy 8 REIL: Rwy 26 R W  Rwys 18/15 RVR: Rwy 36 \-bol \ - 
R " " T  

Viru.1 Ronp. 

snurkr: Fee. No lurnf unlil reaching 6000' MSL. Clsd lo  lighter type lets 
eacp on prior request 

- Runwoy 
Visibility Volue 

Tower Voles Call 118.1 122.5R 278T 

Procedure A d  -- * Clrnc Dsl 127.7 

ATlS ARR 112.7 DEP 124.2 

APPROACM CONTROL SfCTORS 
Aulomolir lsrminol 

'w8'-126' 
Inlormmion Service IppCon 119.51 125.6' 

DqCon 126.2 

Slwt I Ctc App Con 25 mi out on 125.6 

sy"cm\ 11s 109.9 I-MGM R v  21 

In*lr"men, VFR Advlrwy Ctc App Con 
'127'-307' 119.5 '. .. 

BC unusable LOM 326/PH - 
(H) BVORTAC 1I5.6/PHP!122.1R l Z . 4 T  256' 5.3 N M  lo fld. 

N D B  H-SAB 3267iPH 264" 1.5 N M  lo Ild. 

VHFiDF Clc IwriFSS 
LRCO or RCO 

Rodio Aids 

Tiomcribad Wealher/ 
Broodcorlt ITWEB1 

R t m r b :  '127'-307" '308'426" LOM IS H-SAB. VOT: 108.2. 

ALL BEARINGS/RADIALS ARE MAGNETIC. - V O I  Tea Signal 



APPENDIX I-Airman's Information Manual E r e r r p t s  

NEW JERSEY 

ATLAMIC C l N  
f NAFEC/ATLANTIC C l N  IACYI IFR IONW 

FSS: MlLLVlLLE (LC 3W-80961 
76 H I W I l U I ( 3 I  15-85, D-120. DT-350) BL5.6.B.14.15 SS F18.30 

Remwksi Fw. Analing goor 2OW' lrom opch end ry 13 
ond 1000' lrom opch ood 31 mntocl ATCl for opomtioni 
Lighted Irmgibte dirtonce lo 00 mrkii "cry IWO' soch ?id< 
ry 13-31. CSA 6 8747 b p s  orlt UIC ry 13-31 6 tr, 8 only. 
Tvms prohibited o x p l  01 ry i n l i  b warm up blocks. All 
rwys hove blml pod,. Rwy 4-22 <lid to od1 over 1W.WO Ibi 
GWT. rr<apl pimi pcrmi+n CcrlLFAR 139. CFR Index A. 

A l l m l k  flly Tower 118.9 Gnd Con 121.9 

Rodor Sewlresr 

RVR: R y  I3 

Allantic Clly App Con 124.6 118.35 
Al lonlk Clly Dep Cen 119.55 118.35 
Smgo I1 Ctr apCh cII within ZONM 

11s 109.1 14VO Rwy 13 LOM: 3J6IPV 
Allonlir Clly 111 VORTAC 108.6 ACY on Rd 
VHFIOF Ctc App Con 

BERGEN NDB MHW 241IBUQ FSS: TERRBORO 

CALDWELL 
I WRIGHT ICDWl IFR 2N F55: TETERBORO ILC 22627731 

175 H47I4-22l2I IS-421 BL4 IS FW 0~3.4 U2 
Pammks: Attended 07Wdork. Pvra ia l  lakcof, rwy 4-22 only. 

Pole-lighted apch rwy 4. lrrcr apch WYI 9. 

Coldwell Toror 126.5 Gnd Con I219 

Podor Sewlrer; 

Rgl sir ry 27. 
22. 27. 

Newark App Con 127.6 
Nswork Dop Con 119.2 

Remwki: Twr opcm WOW700 Sot and Sun. -~ .. ~ 

CHATHAM NDB MHW 2541CAT FSS: mERBOR0 

COLTS NECK ill VORTAC Il5.4ICOL FSS: TETER8ORO 

COVE IHI BVORlAC lI3.4ICYNI122.lR FSS: MlLLVlLLE 

LAKEHURST NDB HW 396lNEL FSS: PHILADELPHIA 

.~ - 

- _  _ ~ 

~~ ~ ~ ~- 

Remerki: Opcr, 0700-2300. 

MIUIRE 111 VORTAC I10.61GXU FSS: PHILADELPHIA 
~ ---_ -~ ~ ~ 

MILLVIUE FSS 121.5 122.1R 172.2 122.7 121.6 
~ -~ 

MILLVIUE 111 BVORTAC 115.21MIV FSS: MlLLVlLLE 

I MORRISTOWN MUNl IMMUI 1FR 3E FSS: TETERBORO ILC JE8-21961 
I87 H6015-23121 IS-30. 0-801 BL5.6.7A.11.13 SS F12.18.30 U2 
RElL: Rwyr 5. 23 
Remark$: Atlcndcd 0700-2303 Fee. For MALSR rwy 23 key 

118 I 5 times in 5 seconds 10, hi inlaniity b 3 timer in 3 
rscondt lor msd mlonsily. No kitlypc home mod#, fighter IYPC. 
01 expcrimcnlol oircmll permilled. No lvrboisl Iondings rwy 
12 or takeoff ry 30 riihoul pcrmicsion m p l  mgr. No touch 
m d  go lndgi m y  rwy hn of derknrrr. Cc#l.-FAR 139. CFR 
lndrx A. 

Menlrlown Towor 118.1 Gnd Con 121.7 
Rodor Servlcar; 

-_ ~~~~ ~. ~ ~~ ~ 

Ne-rk App Con 126.7 127.6 
Newark 0.p Cen 119.2 

NEW JERSEY-Continued 
115 110.3 I-MMU R y  23 LOM: ZIZIMM 
Rnnork.; Twr ope" 063e7230. LOC unumbls below MSL 

ond below 25W bsyond 17NM; BC unuiablo, ond 11s unmon- 
i b r d  2 3 W 7 W .  

S NEWARK INTL IEWPI IFR 35 LEA US: ElERBORO IDLI 
18 H9B14R-22L131 1W4. D-350. DTdMl 8L6,7A,8.10,11,14,15 $5 
F12.18.34 RE11 R w y ~  2211. 29 VASI: Rw 22R. 29 RVR: Rwys 
4L. 4R. 221 

Rsmorkw R y  4R Ihr drplcd 1200'. R y  21L Ihr diplcd la#. 
Rwy 11 lhr diplcd 200'. R y  It thr 
diplcd 750'. Rwy 2% Ihr diplcd 450'. Fee. Cerl..FAR 139, 
CFR Index E. South 400' rvq IR-22L gmoved lo width l4d. 

Gnd Con 121.8 
t Clmc D d  118.85 

Rwy 29 thr drplcd 282'. 

Nowork Towar 118.3 13.05 

ATIS? I k r l  l l 5 . n  IDapI 1 3 . 4 5  11201) 62444631 
Podm Sanlrs.: 

Newark App Con 125.5 126.7 127.6 
Nowork Dap Con 119.2 135.35 
TCA G m u ~  1: Scc NOS TCA char1 

I15 108.7 I-EWR R y  4L 8C unuioblo LOM, 2Il IEW 
108.7 I-LSQ llxr ZL LOM: 24118UQ 
108.7 I-EZA Ry 4R LOMI 2WlEZ 

Newark NDB H-SAB 3798IEWR 058' 1.ONM to Rd. 
Remarks: LOM rwy 22L i s  Bergsn NDB. VOT: 110.0. 

128.35 urrd lor tlrnr dcl of Linden Awl. 
._ - - - 
PALISADES PARK NDB MHW 233IPAD FSS: 1RERBORO 

PATERSON NO8 MHW Y7lPNJ US: TEIERBORO 

RAINBOW NDB SBH 3631RNB PSI: MILLVILLE 

ROB01NSVlLlE IHI BVORTAC II3.8/RBV/I22.IR FSS: N. PHILADELPHIA 

SEA ISLE 1HI BVORTAC II4.8ISIEll22.1R FSS: MILLVILLE 

SOLBERG 111 BVORTAC II2.9ISBJJ122.IR FSS: TETERBORO 
~~ . ~~~ _ 

SPARTA IHI BVORTAC 115.7/SAX FSS: TERRBORO 

STIUWATER 111 BVORTAC 109.6/SW/lZ.lR FSS: TRERBORO 

TETERBORO FSS 121.5 122.0 122.2 l Z . 7  

Usmarks: Flight Wotch opcri C d W Z O O .  
.~ ~~ ~ _ 

8 TETERBORO IT601 IF0 1SW L R A  FSS: TRERBORO on Fld 
9 H~OI~LI~IZI ISW, 0-801 8~6.10.ii.13 5s FI~.IO mi uz 
VASI: Rwr 19. 24 REIL: Rwyi 19. 24 

Ramwhr: FCC. Q-linn apch rw 24. R v  I thr  diplcd 770'. 
J i b  lollow published noix obalrmcnl procadurcr woiloble O n  

'cg. All adt orold hmpilol 1.7 mi N 01 rwy 1-19. Touch and 
go lndgr prohibited Mon thrv Fri 0900-2100, Sol l lW1900, 
hcllcoplm excluded. Clrd lo mo!orle~> odl and v n d d  d l  
ociirify except by prior perminion. CarbFAR 139. CFR Index 
A. 

Telerboro Tower 119.5 118.05 Gnd Con 121.9 

Podor Sanlrsl: 
Nowark App Con 126.7 
Ncwwk Dep Con 119.2 127.6 

ILS 108.9 I-TE8 R y  6 BC vnuablo LOM: ZI9lTE 

Telorbom Ill VOP 114.2lTE8 



APPENDIX I-Airmnn'e Information Manual Excerpts 

m I C F S  TO A I m N  

I N P O ~ T I O N  CURRDIT AS OF JANUARY 13. 1977 

THIS SECTION CONTAINS NOTICES TO AIMEN THAT ARE 

m.I\ys. 
EXPECTED m R ~ I N  IN EFFECT mR AT LEUST SEVEN 

wok;: NOTICES ARE ARRANGED I N  AWHABETICAL ORDER 
BY STUTE (AND WITHIN STATE BY CITY OR WU\LITY). 
NEW CR RWISED DATU: N E U  OR REJISLD DATA ARE 
INDICATED BY UNDERLINING THE AIRPORT NAME. 
NOTE: ALL TIMES URE LOCAL UNLESS WIHWWISE 
INDICATED. 

ALRBAIIA 

RNDALUSIU OPP ARFT: URFT clomd. 171751 
BRBWON MUNI ARPT: R O t a t i n q  beacon  Cm8nd. 

BIRHINGlUH Fss: E n r o u t e  P l i g h t  u d v i s o r y  0600-2200 

DElloPOLIS HUN1 ARPT: UNICOM f r e q  122 .8  a s n d .  

GADSDEN MUNI:  F.q 6-20  closed. (101761 
ST JOHNS MUNI ARPT: R v y  13-31 DOY 5000 f t .  

(10/16-21 

emsnd. 112176-3) 

11/77-21 

1 1 1 1 7 6 2 )  

ALRSKA 

F o r  complete i n f o r m t i o n  on A l a s k a  c o n s u l t  t h e  
Alaska Supplement .  

U R I W N A  

ROGERS UUNI ARPT: Rwy 1-14  *t brg c a p a c i t y  S 
-02000 lbs ,  D -50.000 lb8. V A R I  M/ 1 a n d  r v y  
19 mend. 111176-21 

RUSSELLVILLE: NDB "RUE" OTS. ( 6 i l 6 1  
SPRINGDILE HUN1 ARfT: M I &  rwq 18-36 cmsnd. VASI 

rvy 18 and rvy 36 m e n d .  (12/76-2)  
GRITTGART MONI URIT: F.q 18-36  w t  brq c ~ ~ p a c i t y  S 

-25000 lbs. ( 1 U 7 6 - 2 )  
TEXARMNU UUNI-WEBB F I 5 D :  Demolat ion a c t I v I t y ,  

a h r a p n c l  a n d  s h o c k  wave* t o  2000 f t  E L  18 n i l e a  
w o f  arpt  0700-1700 d a i l y .  (12/16-21 

CULIPORNIA 

SPECIAL NOTICE: D o  n o t  mistake d i r t  s t r i p  on 
l a r g e  i d a n d ,  Lake  Berryessa, l c t d  l a t  38-34 
l o n q  122-13 f o r  airport. s t r i p  is u n a u t h o r i z e d  
a n d  unsafe. (10170)  

SPECIUL NOTICE: The M5QNEs RESERMIRlDaY UREA, 
l c t d  a b o u t  5 t o  12 m i l e s  SW o f  Columbia A r p t  a n d  
a b o u t  0 miles 8 Of Roq Tan Arpt a t  Anqe le  
Camps:aCft are c a u t i o n e d  t o  a m i d  t h e  area, i f  
necesaary to f l y  over t h e  area m a i n t a i n  a 
mininum e l t  Of 0000 f t ,  d u e  t o  possible damage 
from f l y i n g  rock or t u r b u l e n c e  c a u s e d  by 
cOntinUou8 b l a s t i n q  f o r  dam C m s t r U C t i o n  u n t i l  
1979.  

SPECIAL NOTICE: Avoid f l y i n g  below 1000 f t  over a 
000 acre W i l d l i f e  Refuge a l o n g  t h e  s o u t h  s i d e  Of 
t h e  mouth o f  t h e  Saiin.38 River a n d  ocean 
s h o r e l i n e  e a s t w a r d .  11/76) 

UNO NUEVO ISLAND: Avoid 1- f l v i n o  in t h P  Y I C I n i t v  

BOLBROOK UUNI - k P T :  VNICOH f r e q  122 .8  cmand. 
(10/76-2)  

WNT GREEN VALLN ARPT: Arpt  c l o s e d  (11176-3) 
ST JOIIKS WNI ARPT: UNImM f r e p  1 2 2 . 8  cmsnd. 

(10176-2) 
SELLS ARPT: Ewq 14-22 na, 6000 f t  a s p h a l t .  

110176-21 

1-19 m s n d .  (11176-2)  

112176-21 

TUBA CITY ARPT: R o t a t i n q  beacon m s n d .  MIRL kvy 

WINDOW ROCK ARfT:  UNICOM freq 122.8  onend.  

ARKANSAS 

BENTONVILLE MUNI ARm: F?W 17-35  Y t  brq a p a c l t y  
8 -1250C lbs. 112176-2) 

CMDRI. WRRELL a x  F.q 18-36 U t  b r q  c a p a c i t y  
8 -53-ba. D -67000 lbs. DT -105000 lbe. 
(1177-3) 

CLINTON M U N I  URPT: Rw 13-31 na,  US00 f t .  11/77-  
21 

DEULTUR CRYSTAL LAKE AIIFT: F.q 13-31 now 3350 f t .  
rwy 13 open  f u l l .  R v y  31  n i g h t  t h r e s h o l d  
d s p l c m t  removed. (1177-2) 

FAYFXTWILLE DRAKE FIELD: I V R  1139 f t  AGL S t r o b e  
l i q h t e d  10.9 m i  BE Drake  F i e l d .  19/76) 

FORT SMITH, TWIN CITY ARFT: F.q 17 o p ~ l  f u l l  
l e n q t h .  (1177-2) 

HARRISON BWNE COUNTY ARPT: V A R I  m y  18 m m d .  
( 1 0 1 7 6 3 )  

JONESWRO MUNI WPT: T h r e s h o l d  rvy 10 dsplcd 130 
f t .  T h r e s h o l d  Ilry 32  d s p l c d  160 f t .  R v y  18-36' 
now 3903 f t .  T h r e e h o l d  rn 18 d s p l c d  160 f t .  
T h r e s h o l d  m 36 d s p l c d  307 f t .  V A S I  r q  2 3  
cmsnd. (11176-2) - LRHREWE COUNT&'; NDB lmLWQ" 227 kHz emsnd. (1177- 
31 

MENA MONICIPUL ARPT: R u y  17-35 "a, 5000 f t  x 7 5  
f t .  112/76-21 

PIGGOTT HUN1 ARPT: R u y  l i g h t s  (IPS. 17/76) 

a n d  over i s l a n d .  B i o l o q i & l * r e s e a r c h  o f  w i l b  
l l f e  In p r o g r e e s .  110170) 

B L U R  HUN1 ARm: R u y  1-19 noy 2800 f t .  110176-21 
8LYTLlE ARPT: S 915 f t  rVy 17-35 ClosPd .  Rwy 3-21 

BRXDOEPORT BRYANT FIELD: R i g h t  tfC Ny 16.  
closed p e m l y .  (12/16-2) 

16/76-21 
CARISBAD PhLOHRR ARFT: TPA 900 f t  l i g h t  a c f t ,  TPA 

1200 f t  heavy a c f t .  (12/76-2) 
FAIR OAKS, PHOENIX FIELD: I n t e n s i v e  m i l i t a r y  t f c  

a l l  q u a d r a n t s .  (1177-2)  
PORT JONES SCOTT VALLEY ARPT: Wq 16-30 V t  b r q  

C a p a c i t y  S -19000 Iba. MIRL rvy 16-10 cmisnd. 
112176-2) 

LQDI KINGCQN AIRPARK: my l i g h t s  o p e r a t e  dunk- 
21100. (12176-2)  

T h r e s h o l d  ruy 12  d s p l c d  650 f t .  (1177-2) 
wg A J s g  #ATEHl\_n WpRi n u  1000 f t .  

UENOOTA URPl': R o t a t h q  beacon cmsnd. (10/16-2) 
lloNTEREY PENINSULA ARPT: R u y  6-24  closed u n t i l  

Feb  1 5 .  (121761 
OCEANSIDE HUN1 ARPT: T h r e s h o l d  m y  24 d s p l c d  208 

f t .  (11176-2) 
POPE VALLEY ARFT: Fwq 9-27 now 10-28. Lou 

i n t e n s i t y  rvy l i g h t s  d m s n d .  R i q h t  t f c  nq 2 8 .  
(12/76-2)  

REDDING, BENTON FIELD: V M X  rvy 15 a n d  rvy 3 3  
cmsnd. (5176-2 )  

RIALTO M U N I I M I R O  PLD: T h r e s h o l d  rvy 30 d s p l c d  230 
f t .  R v y  16-30  M b r q  c a p a c i t y  S -12500 lbs. 
VASI ruy 20  m s n d .  (12176-2) 

RIALTO MONI1MIRO TZD1HELIPORT: TPA 600 f t .  
(11176-2) 

RICIIVALE URPT: R u y  l i g h t s  rvy 16-34 OTS u n t i l  Mar 
12. (1177)  

SACRAMENTO METROWLITAN URPT: MALLS m, 34 m e n d .  
I L S  rry 34 m m d .  11/77-31 

=TON CITY SALTON SEA URPT: RotatInq beacon 
ansnd .  11/77-11 16/76) 

SAN DlEEO MONFSOHERY PIELO HELIPORT: N o  t ouch  a n d  
go l a n d i n g s  on h e l i p a d .  T f c  p a t t e r n  a r r i v e  f r m  
E a n d  depart t o  8. 17/16-21 

SANTA ANU. OPANGE COUNTY ARPT: P i l o t s  required t o  
uae noise a b a t e m n t  p r o c e d u r e s  a l l  q u a d r a n t s .  
I L S  LOClDME 19R emwd.  (1117-3)  

W T A  BARBRPA MINI ARPT: VASI ruy 25 m s n d .  
(12176-31 

SIlAFTW-KERN C'XlNTY ARPT: Truck8  C r O S s i n ~  aDCh e n d  . .  
m y  12  days .  (9176-2) 

April 1,  1977. (7176-2)  

Therma l  FsS. (4 /76-2)  

SNELLINO BONNAZA HILLS ARFT: A r p t  closed u n t i l  

T H E W  ARPT: Ibr m l i g h t s  a f t e r  2200 C ~ C  

FIGURE 65. Airman's Information Manual 
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APPENDIX I-Airman's Information Msnual Excerpts 
HELIPORT DIRECTORY 

MI IX61lfl.VAM Wlt; VM NUYS 1183) 3mY 3 4 W ' W '  m: 10s I W C l i I S  
11879'20" 

800 H25X25 u.5 
RIMARU: CONTACT AlCl FOR M H - O l P  ROUllS 

YARIN COUNTI sat sosum 
MIROWLIIM OMAN0 INlL H I U P M  I Sea O L w l D  
MONO GCNlRAL HOSPlTAl SIB BRI06BORI  
YONlGOMlRY fllu, so0 SAM OIIPO 
OAKUIO. mimominin OAKWID iunL H i w m  I cosn 

5S 31.42'52'' 122*12'54'' 
fSS: OAKWID ON M 

6 H100X75 lS200.0-200,01401 W I l l l R l l f R  lC241 ?5W 3178'30" lOP'M'45" 
5152 H20OXI50 

CALIFORNIA 

22000610. 

i l B I 0 .  SIERRA SKY PARK 10611 7NW 36W'25" rrr: fRlSNO 
I I W Y ~ I ~ . ~  . . . .. . . 
e 320 200x200 i12.18 
RIMARB: H ~ ~ I P O R T  intmio DAWN-OW RCT fic RWY HI ion RW LGTS 

CALL 209 439 2345 

RUtRTOX MUXI 11151 W 13'52'20" l I J 5 8 ' 4 4 ' '  fsr: 10s M G l L l S  
96 HlOOX5O S5 i12,18,40 011.2.3.4 ILC 542-35851 
RIMIRKS: HlLIPORT AlllNOtO 0800 2OW 1lNCl W RW H2 APCH WIOING 

ili 

YYlOlA 11761 A O I I  3478'21' '  120.12'48" is: WTA BARBARA 
e 121 w x s o  i t ?  
RfMARU: HlllPORT UNAlliNOlO. 

fSS: W I C I S I l R  

HlLlPll l  LCm E N  RWYS 5 6 9 i R N l  

POARIZ 1 1 u  lRIH1 5w 3479'03" 118.12'18,' 
2469 HSOX5O IS-41 
RIYARR:  HlLIWRT AlltNOlO OAWN-DUSK. 

Oi APRN. 

R I Y O W I  (U91 m 33.02'15" Il65d'3O" nr: SM OlICO 

RIA110 UUNl AIIRO iLOllL671 3hW U V l ' 4 5 ' '  m: ommo 
@ 1393 2OOX200 U I 

11r21'3a' 
l438HlWXlOO LS 

SAM DIICO. BROWN FIELD MUHI ISOYI 15St 3F34'20" m: sn OPGO 
116%'47" 

524 ~ 5 0 a 5 0  
RIYARU: HlUPORl ATllNOtO 0100-23W. 

U U  OIIPO. MOHTGOMlRY ilE10 IHYiI 111 3r48 '5J"  fSS: W OllGO 
11W8,23" 

423~132a100 
RWARU: HELIPORT U H m t u o f o .  

S U  D l i C O  .SAmI.. ClLlISPE i 0  eft1 12Nf i S S :  UN OlfCO 
32Y9'3)" 116~58,19'' 
e 385 ~30x30  1.4 i12.18 u.2 
RIMIRKS: WO OtSlGNAllO AOYCtNl UlOG PADS LClO ON 2OV X 100' 1 s P H l l l  

AREA. ELlNKlNC PA0 PtRIMi l lR LOTS INOICATl P M l P M S  OCCUPIlO. 

SLUT1 MOXlCA MUM (SMOI 31 34.0O'P" IIF?JW' fir: LOS m t i t s  
I75H5OX5O E RC 670-10001 
RIMARU: ROTG BCN icm on UMA MONICA MUNI m. LMOG L mi 1s 

oiRtcim BY mi. 

FICL'RF 66. Hcliporr dirrctory. 
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4PPENI)IY 1 4iimon'. Inlorinition Monuol Excerpt- 

PARACHUTE JUMPING AREAS 
~ ~~ 

The fallowing tabulation lists all reported parachute lumping rites in the United 
Sta?es. Unless otherwise indicated, all activities are conducted during daylight hours 
ond under VFR conditions. The busiest periods of activity are normolly on weekends 
and holidays, but iumps can be expected at anytime during the week at the locotions 
listed. Activities conducted on military facilities are not included in this lid. 

All times ore local and altitudes Mfl unless otherwise rpecifled. 
Refer to Federal AvloHon Regulations Volume 6, Part 105 for required procedures 

Organizations desiring listing of their iumping activities in this publication should 
relating to parachute jumping. 

contoct the nearest FAA facility IFSS, tower or ARTCC). 

Note: (d indicates Parachute Jump Area 1s charfed. 

DISIANCE AND RADIAL MAXIMUM 

ALABAMA 

LOCATION R O M  NEAREST VOI/VOITAC AlTlNDE REMAW 

1c)Bnyou Ln Batre, Roy E. Ray Arpt _ _ _ _ _  12 NM; 217' Brookley _._____..._ 12,500 
Besswner, Old B w m e r  h t  _ _ _ _ _ _ _ _ _ _ _ _ _  16 NM: O W  Brookwood _ _ _ _ _ _ _ _ _  10.000 1080-SS weekpnds 
(o)Eiherta, Hornk A n t  ______..______..._ 11 NM; 2 0 8 O  SauRey ...__.__.__. 12,500 

Dally SRSS 

Continuous weekends 
and holldnya, own- 
slonnl weekdnys 

0.4 NM rndlus. Occa- Ell16 Drop Zone _______._______...________ 15 NM: Decatur _._.__.___._ 1.600 
slonal use 

Eutnw Munl Amt ___.._._________________ 30 NM; 200' Tusealoasn .....___._ 13,ooO AQL Weekends and holl- 
dnys 

Hnrvest. Epps Arpk _____._._...._____._.-. 9 NM; 28P Huntsvllle ._.________ 13.600 Dally SR-99 
Hmdlnnd Muni Arpt __.__......_.______.__ 8 NM; Woo Dothnn ...___________ 15,000 Weekdays lzO(tSS ; 

Snt-Sun, and holl- 
dnys SR-99 

Jones Drop Zone _____._..________..______ 6 NM; 276' Huntsvllle __________. 1,500 0.25 NM rndlus. Oc- 
cnslonnl use 

KnIser Drop Zone ___.___..______.___.____ NM; 208- SauRey ..___________ 1,500 0.2 NM rndlua. Occu- 
slonnl uue 

Kllhy Drop Zone _____....._______..._____ 18 NM; 014') Montgomery _ _ _ _ _ _ _ _  1.600 0.2 NM rndlus. Occa- 
slonnl use 

Marion. Perry Co Arpt ._._._.____._._..__ 80 NM; 316' Cahnhn _______._.... l2.800 Wednesday, week- 
end& holidays 

WC-18W weekends (c)Oznrk/Ft. Rucker, Calms AAF ________ Over Gntrns ___...__________..___ 14,000 
and holidays. 

Redstone Drop Zone _________________..___ 9 NM: 220" Auntwllie __.________ 1,500 0.2 N?d rndlus. Occa- 
slonnl use 

0.25 NM radius. Oc- Rendn Drop Zone _.__________....________ 8 NM; 254' Talledega _ _ _ _ _ _ _ _ _ _ _  1.500 
wlonn l  use 

(c)St. Elmo ....._..____._._______________ 10 NM; 253- Brookley ___________ 12,800 1 W S S  dally. 
Selma Drop Zone __.______..._____________ 10 NM; 242* Cahnha _ _ _ _ _ _ _ _ _ _ _ _  l&iW 0.1 NM rndlus. Occa- 

slonal uue 
FIGURE 67. Pornchute jumping LITEBI. 
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INDIVIDUAL GRAPHICS - - f CLIME O U T  TRACKS 
'----- W T R V  VACKS 

W& g!$u::sMf4 OF INDEX LEGEND 
VORIVOPTAC Entry Poinlr @----- 
Olive Bronrh Roulei - 6I.WW.Y ROUES .____ 

C POSlllONS SVEClFllD IN E X 1  
"Ill 6 CONTOUR AlltlUDES 
11ow CTIL-s HI VlS, 

U'." P 
FIGURE 68. Index of olive branch roules. 
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APPENDIX ILAirninn’s Information Mnniial Excerpts 

A 
F L6M) L 
FL460 

Continental 
Control Aircraft 

Positive Transponder 
Control With 4096 Coder 

18,000’ MSL 

FIGURE 69.4onord Dimenrlons of Control Zonsr. Airporl Tmmc Arms. and Iho V.tlirol E x m i  of Airspace Sogmenl~. Reler 
to FAR3 for npcriflc’ ditwnsloiis. rrmptlons, pwgrnpliirni nwns corrrt,d, ~scliiuionn, sp~-lfic trnnsponder/equlp- 
ment rcqslremc3nt.i, nnd night OPrmtlolls. Arrows endlnl: 1 1 1 w  but not touching reftwnce lines mean “up to/down 
to” but not including the wfwenced altitude. 
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APPENDIX I-Airmnn’r Information Monuol Excerpts 

Plep.wbd by the National Ocean Surrey 
a1 the diieclion 01 Ihe 

FEDERAL AVlAllON ADMINISTRATION 

DALLAS-FT WORTH TERMINAL 
CONTROL AREA (GROUP 1 )  

CEILING 8000’ MSL 
8 0 - _ C e i l i n g  01 TCA In hundreds 01 feet MSL 

50 _.Floor 01 TCA in hundreds of feel MSL 
- 
.. 
sff via T ~ ~ W I N A L  A R ~ L  CHART FOR 
ADOlTlOHAl VFR C H f C l  POINTS AND 
CDHiAOL ZDWf INFORMIllON 

IONAL PURPOSES.Usc instead Ihe Dallsr FI 
Worth VFR lrrminal &re* Charl. avaalable liom 
aulhonzecl NOS dcronaul~cal chart apc~13  
01 lioni Iha Dillribution Dinlion I C  44). 

Ficun~ i0. Terminal control men 
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APPENDIX l-Airman*s Inforinntian Manual Excerpts 

\ \  TAHOE VALLEY, CALIFORNIA 
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LEGEND 



APPENDIX I--Airman's Informsfion Mantis1 Exrrrpta 

TOLEDO, OHIO, TOLEDO EXPRESS ARPT 
FIELD ELEV. 684' MSL 

A l l S  133.55 

WEST A N D  N O R T H  SECTOR 
1 2 d  7 

," VFR CHECK POlHl 

SURFACE TO 8000 MSL 

FIGURE 72. Terminal radar sewice area. 
Part 4 
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APPENDIX &-Pi lot  Exam-0-Grams 

US. DEPARTMENT OF TRANSPORTATION 
F c d d  Aviation Adminirtmtion 

VFR PILOT EXAM-O-GRAMS x 1/77 

Exam-0-Grams are b r i e f  and t ime ly  explanations of important aeronaut ical  knowledge items. 
concepts and procedures tha t  are c r i t i c a l  t o  a v i a t i o n  safety. c m o n  misconceptions among airman appl icants,  
and areas which cause general d i f f i c u l t y  i n  w r i t t e n  tes ts .  

Exam-0-Grams a re  developed on a cont inu ing  basfs. on l y  as needs ar ise .  and not on a regu la r l y  scheduled basis. 
They are d i s t r i b u t e d  f r e e  (one copy per request)  t o  airman appl icants.  p i l o t s ,  ground and f l i g h t  ins t ruc to rs ,  
educational i n s t i t u t i o n s .  airman t r a i n i n g  centers, f l y i n g  c lubs, and other in te res ted  groups and ind iv idua ls .  
Exam-0-Grams may be reproduced w i thout  fu r ther  permission frm FAA. 

These items include 

VFR EXAM-0-GRAMS 

No. T i t l e  and Revis ion Date No. T i t l e  and Revis ion Date 
2 VFR Cruis ing A l t i t udes  - 10171 37 C m n l y  Misunderstood Areas o f  Aeronautical 

Knowledge (Series 2) - 1/72 4 P r e f l i g h t  Planning f o r  a VFR Cross-country 
F l i g h t  (Ser ies 1) - 1/74 38 M ix tu re  Control  - Fue l IA i r  Ra t io  - 11/66 

5 P re f l i gh t  Planning f o r  a VFR Cross-country 39 Simple ADF fo r  VFR Navigation - 8/67 
F l i g h t  (Series 2) - 10171 40 Visual  Aooroach Slooe Ind i ca to r  ( V A S I )  - 1174 . .  . . .  

6 P re f l i gh t  Planning fo r  a VFR Cross-country 41 Cont ro l led  Airspace (Series 1) - 10171 
Cont ro l led  Airspace (Ser ies 2) - 10171 9 A l t ime t ry  - 1/77 

13 

F l i g h t  (Ser ies 3) - 3/71 

Weight and Balance - 1/77 

42 
43 A T I S  (Automatic Terminal Informat ion Service) - 1174 

15 

16 HOW to  Use VOR (Series 2)  - 8/64 45 Airspeeds and Airspeed Ind i ca to r  Markings 
17 
I8 Lost Procedures -- P i lo tage - 9/64 46 Av ia t i on  Weather Reports - Remarks - 6/76 
19 Gnerqency o r  Lost Procedures LRadio) - 1/74 47 Ground E f f e c t  - 1/74 

How t o  Use VOR (Ser ies I )  - 8/64 

C m o n  Misconceptions (Ser ies I )  - 1/77 

44 How High the Clouds7 - 1/77 

(Series 2) - 1/69 

- .  
20 Ce i l i ng  and V i s i b i l i t y  - 6/76 
21 F ly ing  in to  Unfavorable Weather - 7/69 
22 Poten t ia l  M ida i r  Co l l i s i ons  - 1/74 
23 In te rp re t i ng  Sectional Charts (Ser ies 1) - 1/77 
26 C m o n  Misconceptions (Ser ies 2) - 1/74 
27 The Ef fec t  o f  Wind on an A i rp lane - 1/74 
28 Factors A f fec t i ng  S t a l l  Speed - 9/65 
29 Poten t ia l  M ida i r  Co l l i s i ons  (Ser ies 2) - 1/74 
33 Use o f  Performance Charts - 1/77 
34 Hm t o  Obtain Proper Weather B r ie f i ng  - 1/74 

48 
49 
50 
51 
52 
53 
54 55 

56 

M ida i r  Co l l i s i ons  (Ser ies 3) - 1/74 
Use o f  Oxygen i n  General Av ia t i on  A i r c r a f t  - 1/71 
I n t e r p r e t i n g  Sect ional  Charts (Series 2) - 1/77 
I n t e r p r e t i n g  Sectional Charts (Ser ies 3) - 1/77 
Sky Cover and C e i l i n g  - 6/76 
Dangers o f  Wingt ip Vor t i ces  - 1/77 
Emergency Locator Transmit ters (ELTs) - 5/74 
Terminal Radar Service Areas (TRSAs) "Stage 111" 

Sky Cover Symbols i n  Weather Reports and 
- 1/77 

Forecasts - 6/76 
35 
36 

UNICOM Frequencies and Uses - 1/77 
Comnonly Hisunderstood Areas o f  Aeronautical 

57 

5% 

F l i g h t  i n  the  Region o f  Reversed C m a n d  i n  
Re la t ion  t o  Takeoffs and Landings - 7/75 

P i l o t  Induced Accidents - 1/77 Knowledge (Ser ies 1) - 6/76 

I n  t h i s  se t  of Exam-0-Grams the  fo l low ing  issues have been deleted: Nos. 1, 3, 7. 8. 10. 11, 12. 14. 24, 25, 
30, 31. and 32. They have been discont inued since the subject  areas which they cover a re  now adequately 
t reated i n  FAA Advisory C i rcu la rs .  

The Advisory C i r cu la r  Checkl ist ,  AC 00-2. may be obtained free of charge from: 
'(1 

U.S. Department of T r a n s w r t a t i o n  
Federal Av ia t i on  Admini s t r a t  i on  
Pub l ica t ions  Section, TAD-443.1 
Washington, 0. C. 20590 

FIGURE 73. L i s t  of VFR exam-o-grams. 
8S 



APPENDIX J--Pilot Exam-O-Grams 

DEPARThlENT OF TRANSPORTATION 
Federnl Avintion Adminislrstion 

IFR PILOT EXAM-0-GRAMS 

1 177 

Exam-0-Grams are  b r i e f  and t i m e l y  exp lanat ions  o f  impor tan t  a e r o n a u t i c a l  knowledge i tems. These 
i tems i n c l u d e  concepts and procedures t h a t  a r e  c r i t i c a l  t o  a v i a t i o n  safety, common misconcept ions 
among airman a p p l i c a n t s ,  and areas which cause general d i f f i c u l t y  i n  w r i t t e n  t e s t s .  

Exam-0-Grams a r e  developed on a c o n t i n u i n g  bas is ,  o n l y  as needs a r i s e ,  and n o t  on a r e g u l a r l y  
scheduled bas is .  
ground and f l i g h t  i n s t r u c t o r s ,  educat ional  i n s t i t u t i o n s ,  airman t r a i n i n g  centers ,  f l y i n g  c lubs.  
and o t h e r  i n t e r e s t e d  groups and i n d i v i d u a l s .  
o r  i n  p a r t ,  w i t h o u t  f u r t h e r  permiss ion from t h e  Federal A v i a t i o n  A d m i n i s t r a t i o n .  

They a r e  d i s t r i b u t e d  f r e e  (one copy per  r e q u e s t )  t o  airman a p p l i c a n t s ,  p i l o t s ,  

Exam-0-Grams may be reproduced i n  t h e i r  e n t i r e t y  

IFR EXAM-0-GRAMS 

No. T i t l e  and Rev is ion  Date No. T i t l e  and Rev is ion  Date 

2 
6 

7 

8 
10 
11 

14 

15 

16 
17 
18 
19 
21 

22 
23 
24 

Use and Abuse o f  Radar - 2/71 25 
VFR Operations on an Ins t rument  

C D I  I n t e r p r e t a t i o n  - 9/69 
Minimum IFR A l t i t u d e s  - 11/75 
A l t i m e t r y  - 12/67 

Communications Procedures f o r  
P i l o t s  on Ins t rument  F l i g h t  
P lans - 2/71 

F l i g h t  P lan  - 9/69 

VOR Q u i z  - 8/65 

The Weather D e p i c t i o n  Char t  i s  

The Low Level  Prognost ic  Char t  - 11/73 
The Radar Sumnary Char t  - 1/77 
Rate o f  Turn - 1/67 
Telephone Weather B r i e f i n g  - 6/71 
IFR Weight and Balance Computations - 

f o r  You - 1/77 

9/67 

26 
27 

28 

29 

30 

31 

32 

34 
35 
36 

37 

7II -- 
VOR Receiver Accuracy Check - 2/74 

Fundamental AOF Procedures - 1/71 39 
The A t t i t u d e  I n d i c a t o r  - 5/70 4n 

The ATC Transponder - 1/77 
Runway Marking - 10171 
A i r p o r t  Surve i  1 lance Radar (ASR ) 

Approaches - 1/77 
Category I 1  Taxiway Ho ld ing  L ines  - 7/69 
When an A l t e r n a t e  A i r p o r t  i s  Not 

VORTAC Area Nav iga t ion  - 3/74 
Is Your Ins t rument  F l i g h t  R e a l l y  

A i r c r a f t  Performance Charts - 3/71 
IFR Depar ture Clearances - 9/71 
Clearance D e l i v e r y  Procedures - 1/72 
L o s t  C o m u n i c a t l o n s  Procedures - 

A l t i t u d e  Requirements - 1/72 
L o s t  Communications Procedures - 

Route Requirements - 9/72 

L o s t  Comnunications Procedures - 
Approach Requirements - 3/73 

Enroute Char t  In fo rmat ion  - 4/73 
The I L S  Category I1  Approach - 

Required - 3/70 

Legal? - 11/73 

What i s  I t ?  - 10176 

Exam-0-Grams NOS. 1, 3, 4, 5, 9, 12, 13, 20, and 33 have been d e l e t e d  s i n c e  t h e  sub jec t  areas a r e  
adequate ly  t r e a t e d  i n  o t h e r  FAR p u b l i c a t i o n s .  The m a t e r i a l  i n  Exam-0-Gram No. 1 i s  covered i n  
AC 90-1A. 
f r e e  Advisory C i r c u l a r s ,  i n c l u d i n g  the  Adv isory  C i r c u l a r  C h e c k l i s t ,  may be obta ined from: 

Exam-0-Gram No. 5 i s  covered i n  AC 00-45. Adv isory  C i r c u l a r  90-1A and c e r t a i n  o t h e r  

Department of T r a n s p o r t a t i o n  
Federal A v i a t i o n  A d m i n i s t r a t i o n  
D i s t r i b u t i o n  U n i t ,  TAD-484.3 
Washington, D.C. 20590 

FIGURE 74. List of IFR exam-0-grams. 
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