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dequate to permit p-oceeding safely wilh he
eolT, using normal "iloting skill, wh the

cri al engine is sudden'y made inoper ive.
(b) The minimum takeolT salety eed 1'"

in ter s of calibrated airspeed shall be
selected the applicant so as t permit the
rate 01 c1im required in section .120 (a) and
(b), but it sh I not be Ie", tha :

(I) 1.2 1'" or two-engi propeller-driven
airplanes and fo airplane.' "ithout propellers
which have ro pr 'ision. for obtaiuing a sig-
nificant reduc ion in ing speed with power
on (one engine inoper 've).

(2) 1.1.1 1'" for ro eller-driven airplanes
having more than t 0 engi es and for airplanes
without propeller which h ve provisions for
obtaining a si ificant redu ion in stalling
speed with M er on (one engi inoperative).

(3) 1.1 times the minimum ntrol speed
V",c estabr hed under section 4b.1
(c) If ngine failure is assumed to ccur at

or afte the attainment of 1'" the dem nstra-
tion' which the takeoff run is continu to
incl de the takeolT climb, as provided in p a-
gr ph (a) of this section, shall not be require

to th ical engine failure speed, VI (see see. 4b.114), at which speed nil
engine~ !Lrc mal ('ralive find the airplane deeelernt.ed tIthe
second f;cqUCllcc of events t I lIte is a ,C( to the same speed,
but at that speed the eri . . . on y. Ie inOpcfntive and the takeoff
conti, certain specified conditiolls. The ( . required to ac-
celerate to the criticnl-engine-fnilurc speed, VI' is thus cammo th
equcnccs.

4b.113-2 etermination oj the tttk,>jJ field
length (FAA 7 ,lic;e" which ttpply to 8(. J,b.118).

(a) The dim 'nsions of a takeofl light path
should he such lILt, if the takenf runway hn~
n length equal t< the greater 0 two possible
dimensions of thnt ight pnth. I engine failllre
may occur at fillY p illt ,Liong he fUlI\\'ay and
the airplane hn lLbl(~'itlin t stop within the
length of the runway r to l'ontinu~ nncl clear
all ohstructions to fligh \I til n sll.fe luuding is
madc.

(b) In the tests re'l'" e
through 4h.116, gt'nen y 01

altitude should he Stl lcicnt determillc takc-
off dist,anees for nIti Ides frolll 'ea lcycl to 8,000
feel.. If a grcllter ange of nir ort altitudes is
dcsired, the test. 101IId be (~ofl(h 'ted at two or
more altitudes.

T. keoff .peed •.
ritical-engine-failure spe

"terms of libra ted airspeed, shall be . eleeled
by the a plicant, but it shall not be les. than
the mi mum ~peed at which the controlla ility
is de onstrated during the takeolT run t be

Discussion of Policies Helating to Selectioll of the Takeoff Speeds iu
Sectioll ,11>.11.(-1

Se<'1ion 4h.114 (n) slw('iiit's n SIlf'f'd at whieh the engine is nssumed to fnil
nnd wllil'lI may he lower tlmn the speed at which flight is po~sible. The operlL-
ting requirCIIH'I1ls of scetioll 40.72 of this chapt.er limit. the takeoff operation
of Ihe nirplullP to II weight slieh that in the en'nt of engine fllilure Ilt the eritical-
engilH'-failure 5Ill'('d, (lTd, t.he airplune call be brought to ft'st within t.Ite length
of the runway or t.11Ptakc'off l'Oflt.illllPd and a height of [iO feet. attained Itt the
end of the runwlt,..,... It follows that for nny airplane at a particulur weight there
is nn optimum YlIllIe for thiR eritil'ul-l'ugine-failure spec-I! which n'sldts in the
minimum required runwa)' length !lncl further, this optimum condition is ob-
tuined when the t\","Onlterrmli\'e disLunccs are equal. In the case of ILlIairplane
having It compaflltively high \\--ing loading but low power loading, and pnrtictl-
larly in the CRse of nirplnlles with fOllr or more l'ugincs, this optimum mllY he
appreciably below the speee! at which flight is possible.
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The V2 slwed specified iIi section 41>.114 (b) is a minimulll spepd at. which it
is considered sufc to nttempt to l'omplete the tukeoff with Ollt' l'!Igilw inoperative.
The iimitatiollupon the lakeofl" sHfety spced, (V2), based upon stalling spreu, in-
v~lvcs the power-ofT stalling speed with 20 percent and 15 percent margins us
feusollllhlt' minimums to insure llg'ainst inndv~rtt'nl stl1llin~ of the uirplane.

For propell,'r-driven Ilirplullt's the dilTerence l)('tweell the two margins,
bnst,d upon t hI' Iluillhpr of (lllg-int's insudled in the airphuH', is dut' to the fact
that, thi' uPl'lil'llt,ioll of jlm\'t'I' ordinllrily reduces the stalling sJll'cd appreciably.
III the ('nSl~ of thr two-t'llgirH' propt'I1cr-drin~n airpluIle, Ill. lellst half of t,his
f('(llIet.ion iRdjlllilll1k~d by Uw fail un' of an engine. III the ease of a four-engine
Pl'tlfH'llt'r-drivl'lI airplane, cl'rtuirJiy less tltall half alld probllhly doseI' to
ont'-flnart",,, ollly of the differen('I' i~PiiminHletl hy the failul"I' of llii engine.
Tlit, difrj'rl'llt'l~ ill .11('reqllirt'd CHI.tors, tlH'refore, ployidps approximately the
sanw JIlargin OYl'r the adunl st.alling speed lInneI' tIl(' pow('r conditions which
are oht:lill"d after the loss oj nil t'1lg'ine 110 mntt.er what the number of engines
(in eXl'('S~ of one) lIIay Le. Unlike (.he propellcr-driYl'll airplHllc, the turbine
engiJl(' airplane dol'S not, show allY uppr('cillhle (lifferencl' IH.t'\\"'PIl the power-on
und powl'l'-ofr stJllling speeds. This is due t.o the llhsence of the propeller
which ordinarily in(luces a slipstream with the applicat.ion of pOWl'r clillsing
tlw wing to retllin its lift to a speed lower t,}WIl the power-on' Rtlllling speed.
The upplicll-nt,'s selection of the t.wo speeds specified will influence the JlIlture of
the tCRtiIlg rl\quircd ill establishing the takeoff flight rmth.

.lb.115

4b.114-] Select;on oj the takeoff speeds (1"•.1..1
policies which apply to sec. 41..114).
(a) It should be possihle to continue t.he t.llkc-

off acceleration nfter the failure of lUI engine
at the speed, V), t1l1til u minimum sufe flying
speed has heen Ilttnined. This condition should
be demonstrn ted hy test. ill order t.o det,ermilH~
that it can he snfd.r accomplished. Throttling'
an opposite cngillc should not be permitt.('d
during the demollstru tion.
(b) It should not be necessary to demoll-

strate a takeoff t"nt is eontinlIed after engine
failure in the rllse where the npplicullt ehoosl'S
to make the crit.icll-I ('ug-ille fnilure speed not. less
tlinn the tukeoff sufety RJH'pd. If VI is less t hUll

V:, the tests should illdllde fln actual takeoff
during whieh til(', niti(,lll engine is mad I' in-
operative nt t.llt' minimum VI speed lllld the
takeoff continued nft,er t.he sp('etl Vz is nttnilll,d.
(c) The minimulil takeoff sufety speed should

he at least 10 perccnt ill excess of the minimum
speed at which the nirplnne Cfin be safely COIl-

trolled when thc critical engine is suddenly mll.de

inoperative under tll.kcoif conditions in night
(See sec. 4b.13:l.)
(19 F. R. 4451, July 20,1954, effective Sept. 1, 1954.)

4b.1l5 Accelerate-stop distance.
(a) The accelerate-stop distance shall be the

sum of the followin~:
(I) The distance required to accelerate the

airplane from a standing start to the speed VI.
(2) Assumin~ the critical engine to fail at

the speed V" the distance required to bring the
airplane to a full stop from the point correspond-
ing "ith the speed V,.
(b) In addition to. or in lieu of, wheel hrakes.

the use of other braking means shall be ac.
ceptable in determining the accelerate-stop dis-
tance, provided that such braking means shall
have been prOl'cn to be safc and reliable, that
the manner of their employment is such that
consistent results can be expected under nor-
mal conditions of operation, and that exceptional
skill is not required to control the airplane.
(c) The landing ~ear shall remain extended

throughout the accelerate.stop distance.
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Discussion of Policies Helating to the Determination of the Accelerate.
Stop Distance in Section 41>.115-1

In estnblishin~ fin nccelerate find stop distance it is obvious thnt whell the
throttles are suddenly closed, a finite time will elapse before tbe propellprs and
the rotating parts of the engine are dccelernt('d from the to.keofT r. p. m. to nn
idling r. p. m. During' this period the propellers continue to exert thrust, until
a certain zero thrust r. p. m. is reached as fi result of the decplerntioll. F'oT this
reason the speed of til(' airplane continues to increase beyond tlint speed which
exists at the moment the throttles are closed heforr it hegins to decrease ugnin.
The period of time eovered by the dccelcl'ut.ion of t.he engine r. p. Ill. is also a
very critical period for the application of brllkes since there usulllly rt'sult.s a
change in t.rim of the airplane which may nl'cl'ssurily require certain adjustments
in the position of the controls.

CAM 4b

41>.115-1 Determination (~f tlte (lccelerate-stop
distance (FAA policies wldrh apply to sec.
4b.115).

(a) Establi.sh repres('ntatinr dimensions. In
order to C'st,ablish fl rcpresl'lItlltive dimension
for the dist.nnce t.hat would he required in the
event of an netual failure of nIl engine during
takeolT nnd lhe election of lhc pilol to slay on
the ground, a sufficient number of runs _should
he conducted stnrting frolll rest llnd ending I\t
rest to determine the trullsition distance for
piecing together the uceclerutioll und decelera-
tion portion of the runs. I n determining this
dist.ance, the wing flnps shoull! he in the
tukeoff position at lcust Hllt.il the engines
have heen made inoperative, hut t.ltey may
thereafter be altered to aid tlw deceleration if
it is demollstrated by the upplicant that this
may he done with rensolluhle euse filld safety_
The accelerate-stop tests should be dmllon-
stratcd in nccordallce with the following pro-
visions: These tests fire prcdicutcd 011 the as-
sumption thnt the ni'l)lane is not equipped
with reverse pitch or autoJllllf.ic feathering
propellers. '

(1) .Accclernte find st.op rlillS should be
conducted at two weight.s llnd l1,t orw altitude,
and one deceleration run to demonstrate brak-
ing capacity and dcederat.ion ehnracteristics
associated with the maximum nltituclc nt which
it is desired to certificnte the airplnne. Altitude
conditions should be simulated by adjusting
power nnd air speed. At Iel1st one representa-
tive run should be made for cach of three engine
failure speeds at each weight. If more than

'See !K'ction 4b.UoS-2 for pollcies covering fl.Utomutic feathering pro-
pellen.
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onc flap Sl~tting is to he lIspd for takeo1T, addi-
tional tests should be conduetpd to cover the
fla I' rllllge. (See sec. 4 b. 118-1 (d) (2).)

(2) If tests arc not made at the maximum
airport altitude, one IllIlding or deceleration run
should he mlLde at an optionul llititude for the
purpose of demonstrfit,iIl~ brnking cl1pacity and
deceleration characteristics at mnximum airport
nltitude und corresponding tllkcoff gross weight
with the Ilirplane at this maximum takeoff
weight. The true ground SIH'l'd nt the start of
t.he dceelcration should eorn'spond to that speed
\vhich would be expericnced at the maxirllum
Ilirport nltitude and weight. Discretion should
be used in this test to llssure remnining within
safe structurnl and operntiolll1.1 limits of the
airplane.

(:J) The accelerations mny he made during
tnkpoffs and the decelerations during landings
at the tnkeoff configuration, providing a mini-
mum of olle nccelerntion und stop rUIl is con-
ducted nt. t.he JlulXimum tnkpoff weight to
determine the trallsition distullce.

(4) Instrumentation should include means
to rceord the airphtnc puth wlative to the
rllJl\Vny ngllinst, time in It mHnller to determine
the horizolltnl dist.ullcc-t.imp history and It

IIWHns should be providf'd to measure the wind
velocity and direction, pressure nltitudc, engine
r. p. Ill., manifold arHljor torque pressure.

(i) The wind velocity should he meas-
url.'d llcljucent to the rUllway nl t.he height of G
feet above the runway surface for test purposes.
If wind effect on runway h'.llgths is shO\",'n in
the Airplane Flight ~lulllllll (spc sec. 4b.740-
1 (tI) (2) (x»), thc manuul duta should be based
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on reported wind vf'iocities for 11 50-foot tower
ht'ig:ht. Figurt, '2 shou1ll he used to clllculale
the wind velocity Ilt the flO-foot height from the
wind veloeity mi:\'lsllrpd nt the o-fool height.

(!i) .A sppcilll tolrrlln('c of not greater than
::1:2 perct'llt. of the mnximum tnkeoff weight is
allowcd for till' u(~ct.lerHtc-stop distance tests.
(b) CnTtfiouration. The necclernte-stop tests

should he ('OIllll1ctl'd in the eonfigurntioB thnt
follows:

'Veig:lIt-mHxillllllll takeoff and one im\'cr,
C. O. posit.ion-Illost forward. (~Iost aft,
for reVHS(~ thrust deccicfn,Li0!JS.)

""'iIlg flnps-tnkcoff position.
LnlllliIlg gellor-l'xteIlile(l.
Opernt.illt; 1'IlgiIlt's-liuring ncce1eration, nIl
engines operntiIlg at full takeoff power
and r. p. m.; cowl flaps set in takeoff
position (see see. 4b.118-) (d) (1)).

Inoperative cngines-liuring deceleration,
throttles closed; propellers wind milling
in takeoff piteh (exeept for failed engine
with llutomatic feathering, see sec.
4b.115-2); cowl flaps set in takeoff posi-
tion (sec sec. 4b.118-1 (<1)(1)).

(c) Test procedure and required data ..
(1) The airplane shollid be aeeelerated

from filII stop to each of three speeds "I' to V"
the highest value of which should correspond to
nt least t.lw nmximum vahle desired for certifi-
cation. The throu.ll's should be closed at this
speed Hnd the llirphtllc hrought to a complete
stop with the inopcl'lltive propdlcrs wind milling
(except whell !1Il auto-feathering device is
installe,l) .

(2) The airplalle path relative to the rlln-
WHY should he r('corded against time in n.
InnnIwr to dctl'J'mine the horizontal distancc-
time history.

(3) The followilli( data shollld be recor<led:
Pressure llitiludc.
..Ambient air tl'mprrnturc.
Airpln.ne gro~s \\'{'ight.
H.. P. 1\.1. (ohtuillcd during acceleration
lllld drcclern.tion).

i\lunifold pressure.
Torque pressure.
Cnrburet.or air temperature,
~lixturc setting.
Cowl flap position.

\'1ing flap position.
Time, distnnce, find airspeed at engme
cut.

Slope of field.
Direction of run,

(4) In addition, humidity, win(I direction,
und \\'ind veloeity should be recorded adjacent
to the rllInnlY at a height of G feet above the
runway surf nee,
(HI F. R.•Hfll, July 20, 19M, effective Sept. I, 1\:154.)

4h.ll;;-2 Approval oj automatic propeller
feathering hlstallat'ions for use hI establishing
accelaatf'-stop di8ta71Ce (!,'~.\A policies which
apply /f) SI'.C, J,b.115). The aeeeleratc-stop dis-
alice should he determined with the automatic
propeller fenthering instnllution feathe,ring the
propeller of tile critical engine and with the
other throt ties clospd at t.he instant of attain-
ment of F,. (See sees. 4[,.10-2, 4b.401-1,
4b.iOO-1, an,l Ci"il Air Regnlations Part 4b
Interpretation No.1, see. -Ih.133(a).)
(19 F. n. 1817, Apr. 2,1954, effecti\'e Apr. 2,1954.)
4b.115-3 /let'erse thrust used in accelerate-

stop distance (F./lA policies which apply to sec.
4b.115). The policies outlined in section
4b.402-1 (k) will apply.
(20 F, It. 2277, Apr. 8,19 55, effective Apr, 30, 1955.)

-Ib.l1.5-4 Accelerate-stop distance with an
antiskid delnce installed (FA./l policies which
apply to sec. 4b.115). The policies ontlined in
section -I[,.33i-4 will Itpply.

(2) F. It. 2558, Apr. 19, H156,effective May IS, 1956.)

4b.116 Takeoff path. The takeoff path
shall be considered to consist of the fol-
lowing five consecutive elements:
(a) The distance required to accelerate tbe

airplane to the speed V" assuming the critical
engine to fail at tbe speed V"
(h) The horizontal distance traversed and

the height attained by the airplane in the time
required to retract the landing gear when
operating at the speed V, with:

(I) The critical enb<ine inoperative, it.
propeller:

(i) Wind milling with the propeller con-
trol in a position normally used during takeoff
until (if applicable) its rotation bas been stopped
(see paragrapb (c) (I) of tbis section),
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(ii) If applicable, stopped for the re-
mainder of the gear retraction time.

(2) The landing gear extended.
(c) If applicable, tbe horizontal distance

traversed and the height attained by the air-
plane in the time elapsed from the end of ele-
ment (b) until the rotation of the inoperative
propeller has been stopped when:

(I) The operation of stopping the pro-
peller is initiated not earlier than the instant
the airplane has attained a total beight of 50
feet ahove the takeoff surface,

(2) The airplane speed is equal to V"
(3) The landing gear is retracted,
(4) The inoperative propeller is wind-

milling with the propeller control in a position
normally used during takeoff.

(d) The horizontal distance traversed and
the height attained by the airplane in the time
elapsed from the end of element (c) until the
time limit on the use of takeoff power is
reached, while operating at the speed V" with:

(I) The inoperative propeller stopped,

(2) The landing gear retracted.
(e) The slope of the flight path followed

by the airplane in the configuration of element
(d), hut drawing not more than maximum ton-
tinuous power on the operating engine(s).
4b.116-1 Approval oj automatic propeller

feathering installations jor use in establishing the
takeoff path (FAA polici", which apply to sec.
4b.1l6). The takeoff path may be modified by
pcrmiU,ing 11. fcut-hered propeller instead of ,\"ind.
milling nft.er the necessary time in terval hns
eln.pscd from the inst.IlIIt of engine failure to
complet.e fcnt.hering of the propeller. If it can
be shown that the net work produced hy the
fellt-bering propeller from the instant of engine
failure to eomplctioll of feathering under all
types of engine failure is positive using it datum
based on feathcred propeller drag, then it is
permissible to assume th"t the propeller of the
failed engine is in the fenthered drag condition
from the instant of attainment of the takeoff
climb speecl V,. (See sees. 4L.IO-2, 4b.401-1,
and 4b.700-I.)

(19 F. H. 1818, Apr. 2, 1954, effective Apr. 2, 1954.)

Discussion of Policies Relating to the Determination of the Takeoff
Path in Section 4b.1I6-2

The t.akeoff pn.th elements in section 4h.116 nrc illt,ended t.o reflect, as
closely as possible, the prohable order in \'t'lJich n pilot would nlilke ciIltllges to
the airplane eOllfi~urlttion in the actual cuse of all ('ng-ill(' fnilure. They arc
cOllservnt.ive in t.ht'ir !lature in fin effort 10 simplify tilt' h'sting n'quirpd to
cstnhlish t.he flight path. For example, it is IlSSlIlIWd thnt t.lJ(~pilot will initintl'
gear rdrlldion nt the t.nkcoff safety speed, F2, iJllIlH'dintdy ufter the wheels
leave the ground hut that climbing performllTlCt' dot's llOt illC'n'lls(, during the
retraction pt'riod over that with the gear fully t'xterl(h'd. I II t.IIl' cllse of IIon-
automat.ic propellpr f(.athering systems it is IlsSUlllt,d thnt thl' pilot would not
initiate prOIH'llpr fpfl.thering, if an engine fails during tht' ground run, prior to
attaining u lJeight of 50 feet, ano further thot the climb JwrforIllHIl('t' of the uir-
plnne rl'lIlnillS tlte SHme us with the propeller wind-milling lIntil the propelh'r
feathering cyde is completed. However, ill tht, case of UIl uirplnne with a
slow retruding' gl'Hr, propeller feathering mny 11(' stllrtl,d Ill. tIll' 50-foot hl'ight,
prior to the completion of the gear retraction us Ilotf'd in spelion .lh. 116 (c).
It is nlso tlSSUJIll,d that the cowl finps on the inopeflltive t'llf!'iliC will be closed
when the nirplunc enters the third takeoff climb s{'gment \vith tilt' geur retracted
and prol",ll"r fe"th"red.
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4b.116-2. [lrlcnninali01l oj lite lakeoff path
(FA •.l policies "'/,ir!, apply 10 sec. 4b.116).
(n) Urcommf'fI(/"'/ procn/uN. The recom-

Illeneit'd pro(':('dlln' for obtaining tilt' lnkeoff
pnth is to d('tt'l'llliIli' the ground find climh
portions st'pnrlltt,ly lind pi('('(' the corrected
£lutn togetllt'r. Till' lukpolf fli:;ht. pnth should
he d(,1l1on~trlttt'd III llc('ortillllci' with the
followin~ pro\'i~i(lJl~:

(1) Three lli'('('lcl"ations should he made
during which the airplalle is llccelerated from a
complet.e stop w.;;inf!; liB engines t.o speeds
bracketing sIH'.('d \'1 nt, which speed the criticl1J
engine fuel mixWre is Cllt and t.he acceleration
continued to speed F2 with the illoperntive
engine propeller willdmi1lill~ 1 ill the takeoff
pitch setting. If \'1 is less t,hUIl V2 u tnkeofT
should he made 011 olle of the above rUllS when
the critical engine is fuiled at the lowest VI
speed.

(2) The tnkeoff flnp setling should be
maintained throughout the takeoff flight path.
If more than one flap setting is to be used for
takeoff, additional tests should be included to
cover the flap range (see see. 4b.1I8-1 (d)(2)).

(3) Sec seelion 41>.115-1 (a) (4) for instru-
mentation requirements.

(4) A speeinl tolerance of not greater than
:f:2 percent of the mllximum takeoff weight is
allownble for the ground portion of the acceler-
ate distance.

(b) General lest program.
(I) Accelerate 10 takeoff sajely speed, V,

section 4b.116 (a).
(i) Conjiyuration. These tests should be

conducted in the eonriguratioll that follows:
'Vcight-mnxiIlluIll takeoff find one
lo\\-cr.

C. G. position-most forward.
\Ving flups-takeoff position.
IAuldillg gcur--extcn<ictl.
Opernt.ing enginc(s)-tukeoff r, p. m.
find mn.nifold pressure, cowl flaps
in tnkeoff position (see sec. 4u.118-1
(<1) (I)).

Critical inoperative engine-fuel mix-
ture cut on engine most critical

, Wheo •. 8atllltactory fully automatIc propeller featherlnll: device 1lI
twt&IJed on tbe airplane, advantalZc of such a device may be u~dIn
.bowlng compliance wltb thl~ !\l'ctloo. Bee section 4b.Il6-1 rOt policie8
covering automatic propelkr feathering systems.

pcrformuncewise (see sec, 4b.118-]
(c) (2)), propeller windmilling in
takeoff piteh (feuthered if auto-
matic feathering device is installed)
and cowl flaps in takeoff position
(see sec. 4b.118-1 (,I) (I)).

(ii) Test procedure and rrquireJ dala.
The airplane should oe accelerated from n ('om-
plete stop to the VI speed with all engines oper-
ating. The critical engine fuel mixture should
be cut at the "I speed and the flccclcrntion
should he continued until V2 speed is reuched
with the propeller of the inopern.tive engine
windmilling in the takeoff pitch. The air-
plane's path rc1ll.tive to the rUllwlt.Y should ue
recorded against time ill a mnuller to determine
the horizontal llistfillce-timc history_ In addi-
tion the following data should ue re('orded:

Pressure altitude.
Ambient air temperature,
Airplane gross weight.
R.P.M.
Manifold pressure.
Torque pressure.
Mixture setting.
Cowl flap position.
Wing flap position.
Time, distnnce, and speed ut engme
cut.

Time, distance, and speed when V~
is reached.

Slope of field.
Direction of run,

In addition, humidity, wind direction, and wind
velocity should be reeorded ndjacent to the
runway at a height of G feet n.hoyc the runway
surface.

(2) Initial lakeoff fligltt pall. segmenl tesl,
section 4b.116 (b).

(i) Conjig"ration. This test should he
conducted in the configurntion thltt follows:

'Vcight-mu.xillllun tnkcoff and olle
10\\'er.

C. G. position-optional (sec sec,
4b.1I8-1 (e) (2)).

Wing /laps-takeoff position.
Landing gear-extended.
Operating engine(s)-takeolf r. p. m.
and manifold pressure or full throt-
tle, mixture setting for takeoff,
carburetor air heat control at cold

31

, 



4h.117 AInPLA~.a; AtBwOHTlIIr-a:SS; TIU::\'SI'OItT CATEGORIES C."U-l 4b

and cowl flaps ill takeoff position
(see see. 4h.118-1 (d) (1)).

Critical inoperative engine-throttle
closed on engine most eriticnl per-
formuncc",ise (see see. -tb.118-1 (0)
(2)), propd]er \\'illdmillill~ in Illke-
off pitch, (feathered if lllltOllluti('

featherillg dcyicl' is ill~tllll('d,~('('SP('.
4:h.120-1), mixturE' :-idlillg HI idlr
cut-off !llId ('ll\d lI11P~ ill tnkt'oH
posilioll (,e,' " .•.. 4h.118-1 (d) (I )).

(ii) Test procedure and required data.
The nirplanr should he dimhcd nt. the tnkt'otf
safety speed, l!2. SeC' sectioll 41>.118-1 for Ipst

procedure find required dntn ill ('oIlIlcetioll with
dimh tests.

(3) Second takeoff flight 7'"t" climb segment
test, section .lb.116 (c).

(i) Configuration. This lest should he
conducted in the configuration thllt follows:

\Veight-maximull1 takeoff and olle
lower.

C. G. position-optional (sec scc,
4b.118-1 (e) (2)).

'Ying flaps~tnkeofT position.
Landing gf'ar-retrnd ed.
Operating cnginc(s)-takeoff 1'. p. m.

and manifold pressure or filII tllrot-
tIc, mixture set,ting for tnk('off, car-
buretor nil' hpHt cOlltrol II t ('old Hnd
cowl flaps ill 1n.l\pofr posit.ioll (sec
sec. 4h.118-1 (d) (I )).

Critical inollt'fOtive tlilginp-tilrott.le
closed 011 engine most. eriti('l1l 1)('1'-
formanc('wise (sec sec. 4h.118-1 (p)
(2)), I)J'oIH'lIef willdmilling in tltkc-
ofT pit cit, (fl'llthercd if lllltomnt.ic
featlirring ti{'\'ice is insllllll'd, ~l'e sec.
4h.120-1). mixtul"P ~l'ttill~ ut. idle
cut-off lllld ('owl Hups in takeo!!'
posilion (se(' s,'e .. lb.IIX-I (d) (1)).

(ii) Test procedure and rn/Illred datil.
The airplane should be climbed u t the IllkeotT
safety speed, V'2' See :::;ectioll 41>.118-1 for te:::;t.
procedure and required datu in connection with
climh test.

(4) Third takeoff flight path climb SfgllleTlt
ust, section 4b.116 (<f).

(i) Configuration. Tbis test shollid be
conducted in the configuration thut follows:
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"':"eight-maximum takeoff und one
lowcr.

C. G. po:::;ition-optional (s~e sec.
4b.118-1 (e) (2)).

\Ying flops-takeoff posilion.
LflIHling geur-retracted.
Operating t'nginc(s)-takeoff r. p. m.

uTld IIlHnifold pressure or full throt-
tle, mixtllrp set ting for tukeotf. Cfif-

bUI'f>tor nil' h('at (,olltrol at cold find
cowl flaps ill tnk('off position (sec
s('c. 4b.118-1 (d) (I )).

Critical inolH'I'f1ti\'e t'Tlgine-throttle
c1os(,d 011 {'Ilgill(' mosl criticnl }H'r-
fOI'lnullt'e\\'ise (5e(' sec. 4h.118-1 (c)
(2)), propcller fClllbered and eO\d
flllPS ill millimum drag position.

(ii) Test procn!ure and rrquired data.
The airplune sbould he climbed ut the takeoff
sufety speed, F~. Sec section 4b.118-1 for tcst
procedure !lnd req\lin'd data iII connection with
dimh test.s.

(5) FOllrth takeoff flight path climb segment
test, section 4b.116 (e).

(i) (,'olljiguration. This configuration
should he the SillIll' us for t.lw t.hird takeoff
flight. pnth climb sl'gmetlt except. t.hat maximum
cOlltillllOllS power is used on the operating
engine(s).

(ii) Test procedure a.nd required data.
The llirplnnp should he climbed nt the tllkeoff
safet,,\' speed, F2. S('c section 41>,118-1 for test
procedure llnd n'<I'lired datu ill (,ollIwetioll with
climh tests.

(I9 F. H .. 1-t52, July 20, 1954, effective St.'pt. 1, 1954i
allwnded 22 F. H. {mGa, Aug. 2L1, ILlS7, effective
St'Pt. 15, IU57.)

accountabili
for takeoff ight

ined to

(a) For an pecifie airpl I' type, the a,'er-
age full perature accoun ility shall be
comp a for the range of weigh of the air-
pi e, altitudes abo\'e sea level, an ambient
empcratures required hy the expected
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ill flormul posit.ioll, cUl'buretor nir hl'lLt
Itrol cold find cowl nul's ill upproueh

PUSl I.

(:!) Te8t proC('( 'es and r(' (,ata. See
s('ctioll.lh.IIS-i for ocC'dure and requin'd
daln in f' lOll with dim

(I!I F. H. H5:{ .. July 20. 195-1.etfpctiH' ~-', It. I. Ins.l.)

4h.120 Olle-ellgille-illoperatil'e climb.
(a) Flaps ill takeoff positioll; lalldillg

gear ('xiend('(/. The stead)' rat(' of climh with~
out ground elTed shall not be less than 50
fC/min. at all)' altitude within the range for
whirh takeoff weight is to he specified in the
certifil'alt', with:

(I) Wing lIallS in the takeoff position (see
secs, 4h.1 I I and 4h.323).

(2) Cowl (laps in the position normall" used
during: lakcolf,

(:1) Cenfer of gravit}' in the mosf unfavora-
ble ()Osition permitted for takeolT,

(,I) The critical engine inoperatil-c, its
propeller windmilling with the propeller control
in a position normally used during takeoff, .

(5) All other engines operating at the lake-
off power 3yailable at such altitude,

(6) The speed equal to the minimum take-
off safet)' speed 1', (see sec. 4b.1I4 (b)).

(7) The weight equal to maximum takeoff
weigh I for that altitude,

(8) Landing gear extended.
(b) Fhtps ill takeoff position; laudillg

gear refracted. 'Vilh the landing: g:ear re-
tracted Ihe slead)' rate of climb in feet per
minute shall not be less than 0.035 V'~ll with all
other ('OlHlitiOIlS as described in parag:raph (a)
of this section.

(e) Flaps in ell route positiofl. The steady
rate of climb in feef per minute at an)' altitude
at which the airplane is expected to operatc,
at any weight within the ran~e of weig:hb to he
specified in the airworthiness certificate, shall
he determined and shall, at a standard altitude
of ;'),000 feet and at the maximum takeoff
weight. he at least

where .v is the number of engines installed.
with:

(I) The landing gear retracted.

(2) Wing lIaps in the most favorable posi-
lion,

(3) Cowillaps or other means of controlling
thl~ engine cooling: air supply in the position
which provides adequate cooling in the hot-da)'
condition,

(4) Centt'r of grayity in the most unfa\'ora-
hie I)osition.

(;'») The critical engine inoperati\-c, its
propeller stopped.

(ti) All remaining engines operating at the
maximum continuous Jlower ayailahle at the
altitude.

(d) Flaps ill approach po.•itioll. The
steady rate of climb in feet per minufe shall
not he less than 0.04 Vs/ at any altitude within
the range for which landing weight is to be
specified in the certificate, with:

(I) The landing gear retracted.
(2) Wing lIaps sel in position such that 1'."

docs not exceed 1.10 Vs{},
(:l) Cowl lIaps in the position normall)'

used during an approach 10 a landing,
(4) Center of gra\'it}' in the most unfavora-

ble position permitted for landing,
(:"i) The t'fitical engine inoperative, its pro-

peller slopped.
(6) All remaining engines operating at the

takeolT (lOwer available at such altitude,
(7) The weig:ht equal to the maximum

landing: weig:ht for that altitude,
(8) A climh speed not in excess of 1.5 Vi'll'

4h.i20-1 A]Jprol'al oj a'utomatic l'ropelln
/l'utlu'l'i"f/installations for use in establiskiny
jlaps in takl'(~tf position climb (F.tlA policies
wl,i('/' aJlJlly to 8('(' .• ;b.120 (a) a"d (b)), Th •.
Ilf'opl'lll'r of till' inopnati\.c Pllginc IIlUY IH' ill
t.llt' fpalilt'rpd ('(lndit.ion during eithel' or hot.h of
tilt, IllJldillg' g'l'Hr l'xlt'ndl'd or ret.racted l'olldi-
tiolls if:

(II) TIlt, propplli'r would Iw eomplctcly fi'llth-
l'l'l'd lit lhe lH'gitming of these sl'gnwllts of till'
tnkeoU' flight. IHllh, or

(1)) [t ('fill he shown thtlt the network pro-
duced by the feuthering propeller during tIl('
:-;pgrlll'llt is posilin' l1~illga datum uused Oil

fenthered prop('l1cr drng. (See secs, 4h.IO-2,
"1,,.JOl-l, !lilt! 4b.700-1.)

(1\1 F. It. 1818, Apr. 2,1054, effective Apr. 2, l!)5-l.)
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IJtterminatifin Id ollf-l'nr/ine-inolJl'r-
(1".•.10'1 policifswhich apply to sec.

eOIl-

oj two-enyinc-inop-
n'hich apply to scc.

cngilles-throt les
engine most critl' I

(In F. R .. 1-1-;)3,.July 20, 195-1, effective Sept. I. 181'4.)

41>.121 Tu'u-engille-ifloperative cl 1ub.
r airplanes with four or more engine , the

st~ dy rate of climb at an,Y allitude at which
the irplane is expected to ollerate. an at an}'
weig: t within the range of weight to be
specih .d in the Airplane Flight 1\Ian ai, shall
he dete mined with:
(a) Tl landing gear retracted,
(h) Wi 'flaps in the most favor
(c) Cowl flaps or other means

the engine ooling air sup pi)' i the position
which will pr vide adequate coo ng in the hot-
day condition,
(d) Center 0

position,
(e) The two cr ical cngil 'S on one side of

the airplane inoJle ative a d their proJlell('rs
stopped.
(f) All remaining ngh es operating at the

maximum continuous )0 vcr 3\'ailahle at that
altilude.
41>.121-1

aa.fil"(~ climb
.ib.12J)

(lL) ('0 n/i!/Il ra! io n.
duct.ed in the (,()llfig ratioll tJ .tt follows:

""{'igilt-t.,yo ( )t.iollul \\"pi, hts.
C. G. positiOi -optiOlllli (s( see. 41>.118-1
(c) (2)).

\ring flaps- optiollal.
1~a.Jldillg gc r-rct,l'act.c<l .
Opprnling Pllgill('s-maximlim 'ontinllOIlS
r. p. 11 and Illfl.Jlifold presslI'C' or filII
throu. " mixture setting at non ud posi-
tioll, nrburetor air hpat. ('ont.rol It cold
and 'owl flilps ill FAA hot <illY c.. oling
~pos' ion.

Criti al inopefllt.i,'e
d sed OIl outboard

Crit-iclll inop('rllti\'(~ engine throttle
c1ose(1 on engine most critical perform-
ancewise (spc sec .. lb.118-1 (e) (2)),
propeller feathered and cowl flaps
position optional.

(2) Test procedure and required da.ta. The
airplunc should be dimlH'd Ilt the approach
climb speed, Sec' section -t-b.l18-1 for test
procedure llIHl required dnta in cOllnection
with climb t.ests.

4h.120-2
alive climb
J,b.120) .

(n) Flaps in takfOjf posiJion; landing gear
elfended, section _l;b.120 (a.). Policies out,lined
in seelion .II>.llli-2 (h) (2) will apply.
(b) Flaps 1'n takcojf position; law/1'nv year

retraded, section _:b.120 (b). I'olieies out.lined
in ,,'elion 4h.II(;-2 (h) (:1) will upply.
(c) Flaps 1TI OJ mutf ]Jusitioll, sfelion

J,b.120 (c).
(I) COlljiYl1ratiofl. Thi~ test should he

conduetctl ill tlw ('onfigtll'ntioH 1I1llt follows:
,rcight-lll11xillllllll tllkt'olf lllld one

lo'Q'r.
C. G. position- optional (St'P ~t'('. -til.118-

1 (<0) (2)).
,ring f1nps-optioIHti.
I.nllding gPllr-rl'lrlll'tC'd.
Opi'l'lltillg PllgilH'(s)-mllximtllll contin-
1I0USr. p. m. Hud munifold prpsslIre or
full t.hrot tit-, Illixt.llre set.ting flt norillul
posit.ion, l'llrbul"t'tol' nil' IlPn.t cOlltrol nt
cold llnd ('owl flaps in FAA hot, dllY
('ooling position.

Criliclil inopt'l"lltiVt, tmgine throttle
('Iospd Oil engine lIlost criti('l1l p(~rf()rlll-
lUU't'",isl' (St'P .sPl' .. lb.lIS-1 (e) (2)),
pl'Opdll'r f(~HtlH'n'd llnd co",l filiI'S ill
minimlllll dru~ posit iOB.

(2) Tf'8! procedure and 1'I"luircd data. Tlw
Ilirpltule sholiid he e1illllH'd Ilt. the ('II route
c1imh sI>Pl'd. St'p spdioll .lh.II,s-1 for t,pst.
procpdure Ilild n'qllirt,d data ill (,Ollll('etioll
with elilllb tpsts.

(d) Flaps /.// (fPI)I'O(f('/1 lJOsitl:oll, Sf'ct/:O/l

.jli.120 (d).
(I) ('olljirJllra!ioll. This t,cst, should be

(,oIHiu('tl'd ill tIll' ('onfiglll'lIl,ion tillit follmn;;
\\'"ight,. Ill11xilIlII1l1 landing and (JIl('
10'" \'1'.

C. n. positiOJl' -opt,ional (spp .s('c.

.11>.118-1 (c) (2)).
"'iug fln.ps--npprollch posit ion (\ 'sJ IIIlist,

not I'x('ppd 1.1I) VSo).

I,lIll(iillg gt'nl"'- n.t rnd,t,(I.
Opl'l'lltillg PJl~jJlp(s)-tnk('oJr 1'. p. Ill. Hnd
1Il1i1lifuld prt'SSlIrt' 01' filII t.hrottlc, mix-
tllre setting llLnOrlJlHI po.sit.io!l. eurhu-
n'lor nir IH'llt cOlltroillt ('old Hlld ('owl
f1IlP~ ill upprout'h positioll.
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