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Section Ill 
Partl 

14. Radios - SET 

15. AIMS- ON. 

T .... ,..&OFF. 

Upon completion of the takeoff cb,eekliJt and after takeoff 
clearance iS obtained, align the alreraft on the runway, 
Apply Cull throttle to eo~ tbe takeoff run. imd at 
50-55 knots pJaee the nose s1igbtJy above the laD attitude. 
Fly the aircraft smoothly off the ll'QUIId. Whell poshlvely 
airborne and a safe wnctms am no longer be made on Die 
runway. raise the ge.ar, Maintain ·taboO attitude until tbe 
airspeed reaches 100 knots and em-tblilh the tOO..knot 
normal climb. 

AFTER TAKEOFF CHECKLIST. 

J. Landing gear- UP. 

2. Flaps- UP. 

3. F"uee caps- SECURE. fViswiUy rhecld 

MINIMUM RUN TAKEOFF. 

For a minimum run takeoff (figure 3·:!1 Ulile 75 pW'cent 
flaps. Uoo up on the end oi the ruaway-. apply brakes, and 
srr 'tdy apply full power. Wilh full PQWEI' applied. 
n-~, . ...e the brakes but do not aJSUIDft a bOI5e high .Wtudt 
until reat'fllng approOnatety 50 knots. At dJis: time puB 

back on the stick rapidly but ;.moothly to usume nose 
rugh (takeoff) attitud+J so the runway ~Y be cleared as 
soot~ as minimum ~ ainpeed (apprwdma:tely 55 
fmots} is~ WbeD dear oldie gouod. mract the 
gear a aeceterate to dtmb speed CMtimJe with &he 
normal ~ and climb procedure. 

O&STACLE CL,EARANCI! TAK!IOFF. 

Use ·lJie same~ as for a ~ .. nm takmft 
(fi&ure 3-$) to the· paint of assuming a nose btp attiu.de. 
Do net a.smtne the ao_se Jtigb takebfl attitude unW 
reac~g appro:dmately 65 knots. Wben . elear of the 
ground, retract the gear. Accelerate to, and maintain, 70 
bob lAS for muitnum afliJe of .climb tmW ollstaele is· 
cleared. Af.\elel...-e to 100 ·knots lAS. ~ &JJ$. and 
tODtintlf n~l climb. 

Note 

WUh normal speeds and the engine 
devclopmg full power, no particula:t cautioo 
need bE' e~:ercised in retracting the flaps since 
~weleration wiD be sufficie-nt to ofts,.et any 
teadeaey for the alrcraft to sink. Uride.r 
codtkms ·of mb11mwn· airspeed aadtor less 
than full poWtw\ eatatkm shOOkl be ~ 
and the flaps .ndled in m.crements ot Z to 30 
percent. 

.-

llAPS 11% 
HOLD UAKU 
PULL THIO'i'1'll 
IUASIIRAKIS 

55 KNOTS.,... LfFr N.OSi 
60 KttOT$- PUU. OFP 
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• CROSSWIND TAKEOFF • 

In a crMSWI.nd tak«if. directional control may be more 
difficult to maintain; tlterefore. tbe foUowmg ptoeedure 
mould be Qed. See fl&ure w for flnctirJI reoom1'l'iebdfid 
takeoff speed&. 

1. ~ throttle 1o takeoft power setting all!d 
maiutaiD ~ eoottol with rudder. O:mtinue as 
m a l101'ma1 takeoff. applying sufticlent aileron 
~ to ~n level attitude. lf unable to 
mamtada diJectiot1a1 con.trol at start of taboff ron. 
some use of bnkes may be ~· U pouibl.e. ·use 
of brdt$ should be avoided after takevH roll is 
underway stnee EWt!tJ appUeation or bnlkes wiD 
leagtben the takeoff nm. 

2. Hold ~wheel on ll'Otmd longer than in a normal 
takeoff and use aileron to· bold wln&s levtt. 

3. Make the pulloif definite, as fiying ~ bt reaebed, 
to avoid sidjj,!skipping as the aircraft swts to become 
airborne. 

4. When definitely airb.omf, (!Qrrect for drift by 
maklng A coordinated turn into the wlrtd. 

NORMAL CLIMB. 

Section II 
Part 

Climb iS don at J.OO fmots, full hu:rtllaH (l!.f)00) rpm. an 
fuDtbroWe.. 

NORMAL CRUISE. 

The aircraft is Dawn at l2D knots and 2.000 rpm (2Q 4 
23 incheS MAP). 

SLOW FLIGHT 

t From n011tlal cruise. e-lOR throttle-. advanr 
pmpeller COJlbnt lu fuiJ..h>w plteh, and mainUU 
altitn<le and beading. 

2. At HO knots, lower ·l.andina gear. When gm 
indicates daWn, advance throttle to 15 inebes MAP a.n 
lower .Raps. 

3. At 70 Jmots. advance tl'l.rottle to approximately 19' 1 
21 inches MAP to nwntain attitud>e and 70 knots. 

"*· T9 iretum to normal c:ruise, apply fuU throttle a11 
tme g~r. When ge~ lodlcates up, rats.e fl~ps, At n 
krl,o~, red!Jce power to normal t1'1.l!Se settings, 
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NAVAIR 01;,;9ff<OB-1 section I\ 

SECTION IV- FLIGHT 
CHARACTERISTICS 

TAILS OF CONTENTS 

General Fligbt Cbaraeteristres .• , ........... , •• 4· J 
Stall Cbaractelistia . ' . . . . . . . . . . ' . . . . . • . . ' . . . 4·1 
Practke &aft M21Dt!ftvel'$ . . . • • • . . . • • . . • • . . , • . . 4--l 
Spiftl . . . - . . .. . . . • . . . . . • . . . . . . . . ' ' . . . . . . . . . 44 

GI!NiiRAL FLIGHT CHARACTERISTICS .. 

The aircraft has elf~Jlent stabUity and handling 
characteristics and high manen-v-erabJUty. When properljt 
trlmmed, Jt tends to maintain straight and level fUaht. 
Controls are effective fbrgugbout the speed ranp from 
stan to wtmnm diving speed. 

STALL CHARACTERISTICS. 

Stalls Ul this aJmaft (~ 4-l) are dJancterbed by M 
~Uy clean break a ~ty mpid ~. n is difftcult to stall tbe airmft. ~Uy. except as 
the result of a~~a.&n. since the stan attitude b ~ 
steep. Very Httle aerod~ ~~ prec~es the stall 
and the betrt indicatiolls Qfan approacbing stall condition 
are attitude. alrlpeed, and raptd tncrease Jn control 
edopplness. The shlll jtself is cbaraeterl!ed by an 
lmrnedl4!lte pitch-down~ lf the aircraft is allowecl to yaw, a 
roll will dev~lop · which may continu' up to 30 to 40 
degrees and then stop~ This wn ii ~asUy corrected wJth 
coordinated control during r~ve.ey. POilUon d. tb.e 
landing par has JUUe or no ~t tm stall ebar~rlstlcs. 

PRACTICE STALL MANEUVERS. 

The stall cbec:k~Ut Will be perf~ pri(J(' to any practice 
staU ma~Jt>Uvm', as ronows: 

t Fuel boost pump - ON. 

2. Harness -TIGHT AND LOCKED. 

3. Propeller- FULL INCREASE. 

Flight ~trol . . • - . . . . . . ' . . . , . . . . . . . . - .... . 4-3 
~ FUght ..........•. , ••........... 4--:l 
A-erobatics .• ' • . . . ' • . . . • . . . . . . . . . -. . . . . . . . . . 4--3 
.Aiferaft~.' .... ' ........ '.- .· ...... 4-4 

4, canopy- CLOSED AND LOCKED. 

s. D~rectlonaJ ind.leator- CAGED. 

6. LOOse gear - STOWED. 
• 

Clearing Wm:s wiD be performed prior to any stall. spin, 
or aerobll:ie J'l'WlietWer. CIW'Ing bmil1 shall consist of at 
least two ~~turns or one 180-d~ t.vrn using a 
~~ mgle of ban1t dftln or~ angle of ·bank 
clltty. The •tum ahou.W be madlf!' m the same ctit"ectioo 
in whiclt UJt. maneuver is to be performed. Mmimum 
altitude for reeo~ from any sbi.U malllW\ter :is 3.000 feet 
AGL. 

POWER .. QN STALLS. 

As the .aircraft d.ecelerates. right rudder must be added to 
counteract torque and maintain straight flight Yaw 
present at the break of tbe stan will came the aircraft to 
roll. This roU is most pronounced with flaps down. After 
the ·nose drops th~ the bori:r.on, rudder and aileron 
are both effective In retumtna the Yti.n{es to level. 

POWER.OFF $TALLS. 

With power Off,, tbe stall «'tun af. supuy higher airs~ 
than with powtr on. Stall cbal'a~ are not 
materidy affected. ~t tlw.re is b tendency :for a totl 
to develop sboukt the ai«1rart be all<twed to Y&\11. With 
g~r l!lnd Raps down {htnclln' configuration}, btl!fetoccurs 
at 2 or s knots abov-e .stalling spee<L 
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STALL RECOVERY (NORMAL). 

Altlt1,1de permlttlng. stall reeo.;rery w.m normally b~ made 
as follows: 

Release back pre&aure on 'Stick ~tely and 
_ .• nootbly advance throttle. 

2. Ron wiJ1p level and retum to level flight. Avoid 
puWng back tw ~rely~ as a ~ ftaU or 
~ve g~loads may n!SDU. 

3. Wbftn tewt fllght i& resumed.. reduc-e throttle to 
l"J'U.islng power' 

STALL RRCOVIRY (LOWALTITUOS). 

Low altitude stan reroveey ditfera £rom normal rocovtry 
as foUows: 

1. Us~ power to bold the altitude Joss to a mJnimtun. 
The nose of tht atman mould be allowed to drop only 
sliptly below the horizon. 

2, VR eoon:U•tf.ld ailerM ad rndde1 w roll lbt ap 
level and return to level night as rapidly as pouible. 

3. When oon~ is ngaJood. esbtblis.h dlmb. 

SKIDDED TURN STALL. 

·.. skktdro tum ttall (right or l.efU in thJs altttaft ts 
charat!terlzed by an ut.remety f:a$t stall unaccompanied " 
by the usual prest~U indicaUons. The pt>st stall 

GIAI & PUPS UP 

thA~eteristics geperally carry the ajrcraft tb:rougb SO to 
360 dqtees of roD dependl.ng on entry confi.guri.1Jon. air 
speed, and tb!i!)moo,.nt of ~ontroJ presrure applied. Tbe 
l'Uih rate of roll ~ alsQ·~ecompa,n.ted bY "·n extrenie loss of 
altJtude with t~e possJblUty of disorientation. An 
1mm«Uatt exeuution o1 ~«~v~ proeedun~~ Is g~s.ary 
due to the rapidity of ·the stall/polt :staH equenee and ijte 
potential fw an ~e kMts of altttude. Stall reecwery 
will be made. as follows: 

1. lm.mediateJy apPly tun tlm'Jttle while mmtnlking 
the controls~ 

2. Roll thll! aireraft m the shorteat cll:recticm to the le"rel 
flight altitude. 

3. Raise the~· to stc:JP the LO$S o£ attitude. 

I ~A~~·~::I 
FaUore to ne~tra.Uze tbe eomro~s prwr to u 
attempt to stop ~· roll may rt:!~uli ln a 
~ staU and roB in the opposite 
dirediml. 

SPINS. 

Tbe $pin cbai'J~~ of tbe tli:rcraft ciepend largely on 
the abrnptness of ~try! atUtw:te, speed, And poWer at the 
mllmf.nt of ~try. It~ gener111l, normal spins are 
charactlnie\t twa very ddnite forward force on the stick 
With some stick buff-et and modetnt~ rudder buffet after 
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• three tums. Tbe aittraft co~ one fldl tum in 
JPFOmmatslf thte&~ llld .._~, .. 
feet per tum. During~ of the tum. tiM~ 
.atti'tude JteepeJU and the tum rate speeds up w OOHnri­
ooe.baU the·~ tate of tum. Dvrilll the •t batt of 
tbe tum. the-noe risesto~25~below 
the boriloa and the tum rate slo\n doh to half the 
average rate. 1'hb cycle iucrta• J» intensity durin~ the 
fi.rat three ·or four turns and <:Ontmua tb.roqbottt the 
spin. Recovery can ~ effected at a:ey point iti tbe cycle. 
Spin~ with gear and flaps down are eoNlderably mJlde:J\ 
with a slower rotation rate, however, altltude loss b 
approximately sao feet per turn. 

SpiN can be initiated out of any stall by holding tuU back 
stick and full rudder m the desired ~of rotatton. 
U tbe spin is entered from a power-on stan ~tioo. 
etose the throttle immediately Qft entertns ·the spill. Spln 
~~ are not greatly ~ed b,y power, but 
airs.peed during the $pln a:nd recovery wm be 
cotl!ldetabf.Y biPer. with ~ t. m aldttlde. An 
pi'Htite spins $hoU)d be started at titituda wb.kb wm. 
permit ~very 3,~· feet above- the lfO\Uld. Durlq: a 
two-tum spin and recovery. using a ~ 48 pullout. 
altitude loss wiU be approxtmately 1,000 to 1.500 feet. 
AU.Ow 500 feet more altitude for each additional turn. 

I WARNW~ I 
Do not oter a spin below 4,500 Ceet A.QL. 
~alter a $a.dmum of two tum& m MY 
tpln. 

SPIN R.ECOVERY. 

Recovery from· narJllld :qdtJS b. ~fectecl most .rapklly if 
started. at the beginnmg of the steep half of the tum. 
Recovery Is eqtUilly pcwtive.tn the shallow portion, but Js 
somewhat sloWer. AU that is ~4ry ln ll spin recovery 
le to t~le;.se the fogbt controls. and the aircraft 
tmmediately .reco\rers in a nose-down attltude at normal 
00 loadings. Normal spin recovery &hould be practiced as 
follows: 

1. Apply opposite ru4der to the MU.traJ position 
follmnd by forward stick to the neutral pGiltloo. 

1. Wbeh the rotatiu stops. level lhe wJ:Dp. 'lbe 
airenft WiD be in a 60 to 80 degree dire. Start a pullout 
immedbttely to keep the altttyde InN to a mimmum, 
but avoid entering an aeeelerated atafl. 

8. With gear and flaps down1 ma.ke pullout tight 
enough to keep from eJteeeding 100 knot's lAS. 

INVERTED SPINS • 

No advene ~ lfl'e' ~ in inverte 
spms. 'J'h. airmlft mcm be held io the spm wUb fa 
fo.rward uk and .full rudder into the spin. Accdemtio 
durimg 1he spin varies fJetween 2.lg's negative .md S.8g' 
PJSitive. TM spin wUI n« nonnaHy eontinue mom 1ha 
1 U. l-l/2 tums. after did.~ Jt tadt to deterl~ into 
high-~ sp.iral~ Recovery em be made from l![ther th 
sptit ilt tM ~ml by neutralizt.ng the: controls and rollin 
out the ruultlng ltt~ted dlve. 

The all pressure gage .siwuld al'WJ;ty.; be 
cheeked before add.ing power when 
~ from a tpln or an imertecl 
~. 

FLIGHT CONTROL .. 

c.trol bees In' PJQdfrate lo Dght amf ~ l 
poiitive, Ekmitot tid rudder~ forees are very lip 
arm· the aircraft 1$. vt'l'f senal'Uw: to movem.errt. of the~ 
contro~ •. Radder fal IJ enhanced by· tbe use M al'l ant 
~0 tpm tab, which i:ncreues n.tddet pedal fotct! 
pr<.tpurijoru~le to the dlsplacement ot the rqdder fror 
oeu~ijl. Elevator tabs Sl'e eonventional, their positio 
being determin«t only by adjustnient from tt.te cockpi' 
Aileron forees 3re reduced by servtl trim tabs anc 
aJ,Dl~ ·f.be aircraft Js Hllli.tive to ailen:m deflection an 
has a 'ft!l1 bJab n~te of roll~ atJ.eron stick f«ceS nmw 
mgb to pnnide f.R.elleflt (al Only wry sUpt trim ta 
adjustment is DEfded for dmnps eaosed by laading gea 
posWon. fuel qt,Umtity, or tuOPY position in the normt 
O'{lE!nltml speed ranp. aod the aiirmlft can be trimrne 
for "hands-off'' .tnght diown to 70 kl!tiOtS lAS. 

MANEUVERING FLIGHT. 

The ~Jati~ly U(;bt elevator and m4der forces and rapJ' 
res~ of the atreraft to control :movement provid 
e~ellent acrobat!~ eharactedstics. Due to the Ugh 
elevator forces, lt Is not recommlmded tblt t.b.e .elevatOr 
be trl.mmed to, reduce ltiek forces during ttUU1euvem, a 
Ol:'l:Y slight Jdclitlomd stick forees -would then be require 
to •ceoo the ~teration llrrdtl. 1be' alm'aft is mhrtivel 
(!~Jean and picks up •P"d raPidly with the nee dmrn 
Ught ntcld« fOJroe$ permit holdJila the aircrAft stnUgbt t 
a di~~rodds trim. 

ACROBATICS. 

Af'l'Obaties·are basieally the same· for all akcraft wilb tb 
~pHon of power settinp and airspeeds; therefon 
tf:Jey are n.Qt dts~ ln detail, Pow$' SettingS 101 

a.irsp~ are eontalned in flfU.fe 4-2. 
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