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Go-around procedures vary with different 
::.;:-planes, depending on their weight, flight 
-:!::a.racteristics, flap and retractable gear sys­
:c!!ls, and flight performance. Specific proce­
:.·lres must be learned by the transitioning 
_;;:lot from the Pilot's Operating Handbook, 
-..:'lich should always be available in the cock­
; ·,t. 

There are several general go-around proce­
:'lres which apply to most airplanes, and are 
•orth pointing out~ 

a, When the decision tD go around is reached, 
:Akeoff power should be applied immediately 
s.nd the descent stopped by adjusting the pitch 
Mtitude to avoid further loss of altitude. 

b. The flaps should be retracted only in ac­
~Drdance with the procedure prescribed in the 
~irplane's operating manual. Usually this will 
require the flaps to be positioned as for takeoff. 

c. After a positive rate of climb is estab­
lished the landing gear should be retracted, 
best rate-of-climb airspeed obtained and main­
tained, and the airplane trimmed for this 
climb. The procedure for a normal takeoff 
climb should then be followed. 

The basic requirements of a successful go­
around, then, are the prompt arrest of the 
descent, and the attainment and maintenance 
of the best rate-of-climb airspeed. 

At any time the airspeed is faster than the 
flaps-up stalling speed, the flaps may be re­
tracted completely without losing altitude if 
simultaneously the angle of attack is increased 
sufficiently. At critically slow airspeeds, how­
ever, retracting the flaps prematurely or sud­
denly can cause a stall or an unanticipated loss 
of altitude. Rapid or premature retraction of 
the flaps should be avoided on go-arounds, 
especially when close to the ground, because of 
the careful attention and exercise of precise 
pilot technique necessary to prevent. a sudden 
loss of altitude. It generally will be found 
that retracting the flaps only halfway or to the 
specified approach setting decreases the drag a 
relatively greater amount than it decreases the 
lift. 

The FAA approved Airplane Flight Manual 
or Pilot's Operating Handbook should be con­
sulted regarding landing gear and flap retrac­
tion procedures because in some installations 
simultaneous retraction of the gear and flaps 
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may increase the flap retraction time, and full 
flaps create more drap: than the extended land­
ing gear. 

Light-Twin Performance Characteristics 

From the transitionin~ pilot's point of view. 
the basic difference between a light-twin and 
single-engine airplane is the potential problem 
involving engine failure. The infonnation 
that follows is confined to that one basic dif­
ference. 

The term "light-twin" as used here pertains 
to the propeller driven airplane having a 
maximum certificated gross weight of Jess than 
12,500 pounds, and which has two reciprocatin~ 
engines mounted on the wings. 

Before the subject. of operating technique in 
light twin-engine airplanes can be thoroughly 
discussed, there are several terms that need to 
be reviewed. "V" speeds such as V., Vx••' Vr, 
V>'""' and Vmc are the main performance speeds 
the light-twin pilot needs to know in addition 
to the other performance speeds common to 
both twin-engine and single-en~ine ait·planes. 
The airspeed inrlicator in twin-en~inc airplanes 
is marked (in addition to other normally 
marked speeds) with a red radial line at the 
minimum controllable airspeed with the criti­
cal engine inoperative. and a blue radial line at 
the best rate-of-climb airspeed with one eng-ine 
inoperative (Fig. 16-5). 

FlgurP 16--5 Airspeed ;).:[arklngs for Twin·En_gine 
Airplane 



Y, -The speed for hest angle of climb. At 
this speed thl' airplan!' will gain the 
greatest. height for a. ginn <listance of 
fm·war<l trawl. This spee<l is nsed for 
ohstarle clearance with all engines op­
rratinl!. Hmwn'r, this spPed is <liffer­
r nt. when nne enl!ine is inopnatiYr, an<l 
in this handbook is referred to as Y,.. 
( single-enl!ine ). 

YY - The speed for thr l1est rate of climb. 
This speP<l \Yill pro,·idr tlw maximum 
altitudP l!ain for a ginn p<'rio<l of 
tinw \Yith all pngines opPratinl!. How­
rn~r. this speed too will hr ditfrrpnt 
whrn one enl!inr is inoprmt.i \·r and in 
this handbook is rdrrrrd to as Y ,". 
( singlr-rngine). 

V 11,..--Tlw. 111inimunt control spePd \\·ith t lw 
critical enl!ine inoperntin'. Thl' trl'lll 
Y.,.,. can lw define<l ns tlw minimunt 
air::-;peed at \Yhich the airplanP is con­
trollabl C' when the critical Pnl!inr j,_ 

suddrnly tnadr inoprratin'. and tlw 
t•emaininl! engi tw is producinl! takroft' 
po\Yer. Th<'· Federal .\,·iation Rel!ula­
tions under \Yhich tlw airplanp was 
certificated. stipulate that at Y,.,.. tlw 
C<:'rt ificatinl! test pilot must hr ahlr to: 
(1) stop the turn ''"hich results when 
the critieal engine is suddenly nuule 
inoperative within 20° of thr original 
hea<ling, using maximum rudder dr­
flection and a maximum of :) 0 hank 
into . the operatin engine, and (2) 
after recovery, maintain the airplan<' 
in straight flight with not mm·r than 
a 5 o bank (wing lowered toward thr 
operating engine) . This dOE's not 
mean tl1at the airplane must be ahle to 
climb or even hold altitude. It onlY 
means that a heading can l>t' maiJ~­
tained. The principle of Y nor is not at 
all mysterious. It is simply that at 
any airspeed less than Vmr· air flowing 
along the rudder is such that. applica­
tion of rudder forces cannot overconH' 
the asymmetrical yawinl! foi·ce~ caused 
by takeoff power on one engine anrl a 
powerless windmillin,!! propeller on the 
other. The demonstration of Y,,c is 
discussed in a later section of this 
handbook. 
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){any pilots erroneously believe that because 
a light-twin has two rngines, it will continue 
to ppl'form at. ]past. half as well with only onr 
of thosp rnginrs oprratin:;r. There is nothinp: 
in F "\ H, Part ~:i. gm·erning the certification 
of light-twins. which requires an airplane to 
maintain altitu<lr whil<> in thr takeoff config­
llration and "-ith onP rnginc inoperative. In 
fact. nwny of thr <'IIITent light-twins :li'P not 
rrqnirrd to do this with one rngin<> inoperative 
in an ~· <·onfil!nmtion . <'\'£'n at. s('a level. This is 
of major significan('C' in the operations of li:;rht ­
twins crrtificatrd nn<lPr Part 2:{. "•ith regard 
to perfomwn<'<' (hut. not C'ontrollability) in the 
takrotf or Iandini! eon figuration. t)w.light. twin­
<'lll!ine airplanE' is. in concept. 111rrely ~l singlt>­
rngine a i rplatw \\'ith its power eli \'i<led into 
two indi 1·idua 1 units. Thr following discus­
sion slwnl<! lwlp thE' pilot to rliminat~ any 
tniscOJH'Pptions of singlc-engin<' opPration of 
light-twin airplanes. 

\\.hen onr rngine fails on a light-twin. per­
foJ'IIJ~mcr. is not t·cally hah·rd. hut is adnally 
rrducrd by RO }>PI'crnt or morP. The perform­
anC<'· loss is greater than :)0 percent becami<' an 
airplane's clitllh prdornwncP is n function of 
tlw thrust. horsrpo\\'£'1' which is in excess of 
that rcqnirPd for lrn.'l flight. \Yhen powPr is 
inc-reased in both engines in level flight anrl 
the airspecd is h!'ld constant, the airplane will 
st:u·t dimbing-the rate of climh depepding on 
the powrr addrd (which is power in excess of 
that requ irrd for straight-and-level flight). 
\ r!wn onr eng-ine fails. howe\·el-, it not only 
loses powet· lmt the dnl,!! increases considerably 
llPcausl' of asymmetri<' thl'llst and the operat­
inl! enginr must thrn carry the full burden 
alonP. To do this. it must produce. 7;) percent 
or 111orP of its ratE'd pcmer. This leaYes very 
littlr PXCt'ss power for climb performance. 

A~ an example, an airplane w·hich has an 
all-enginr rate of climb of 1.860 FPM and a 

single engine mte of dimh of 190 FPl\1 would 
lose almost no percent. of its climb performance 
when one cngine fails. 

\"onethel{'ss. t.lw light-t\Yin does offer obviou~ 
safety ad\'antages o\·er the single-engine ai r­
planr (especially in thE' {'lll'Outc phase) bu; 

rmly if thr pilot fully understand:-; the rea: 
options offcl'£'<1 uy that. S('('O!Hl en:;rinE' in th2 
takeoff and approach phase of flight. 



It is essential then that the light-twin pilot 
take proficiency training periodically from a 
competent flight instructor. 

Engine-Out Emergencies 

In general, the operating and flight char­
acteristics of modern light-twins with one en­
gine inoperative are excellent. These airplanes 
can be controlled and maneuvered safely as 
long as sufficient airspeed is maintained. How­
ever, to utilize the safety and perfonnance 
characteristics effectively, the pilot must ha. ve 
a sound understanding of the single-engine 
performance and the limitations resulting from 
an unbalanced of power. 

A pilot checking out for the first time in any 
multiengine airplane should practice and be­
come thoroughly familiar with the control and 
performance problems which result from the 
failure of one engine during any flight condi­
tion. Practice in all the control operations and 
precautions is necessary and demonstration of 
these is required on multiengine rating flight 
tests. Practice should be continued as long as 
the pilot engages in flying a twin-engine air­
plane, so that corrective action will he instinc­
tive and the ability to control airspeed, 
heading, and altitude will be retained. 

The feathering of a propeller should be 
demonstrated and practiced in all airplanes 
equipped with propellers which can he feath­
ered and unfeathered safely in flight. If the 
airplane used is not equipped with feathering 
propellers, or is equipped with propellers 
which cannot be feathered and unfeathered 
safely in flight, one engine should be secured 
(shut down) in accordance with the procedures 
in the FAA approved Airplane Flight Manual 
or the Pilot's Operating Handbook. The rec­
ommended propeller setting should be used, 
and the emergency setting of all ignition~ elec­
trical, hydraulic, and fire extinguisher systems 
should be demonstrated. 

Propeller Feathering 

When an engine fails in flight the movement 
of the airplane through the air tends to keep 
the propeller rotating, much like a windmill. 
Since the failed engine is no longer delivering 
power to the propeller to produce thrust but 
instead, may be absorbing energy to overcome 
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friction and compression of the engine, the 
drag of the windmilling propeller is significant 
and causes the airplane to yaw toward the 
failed engine (Fig. 16-6). Most multiengine 
airplanes are equipped with "full-feathering 
propellers" to minimize that yawing tendency. 

Figure 16--6 Windmilling Propeller Creates Drag 

The blades of a feathering propeller may be 
positioned by the pilot to such a high angle 
that they are streamlined in the direction of 
flight. In this feathered position, the blades 
act as powerful brakes to assist engine friction 
and compression in stopping the windmilling 
rotation of the propeller. This is of particular 
advantage in case of a damaged engine, since 
further damage, caused by a windmilling pro­
peller creates the least possible drag on the 
airplane and reduces the yawing tendency. As 
a result, multiengine airplanes are easier to 
control in flight when the propeller of an 
inoperative engine is feathered. 

Feathering of propellers for training and 
checkout purposes should be perfonned only 
under such conditions and at such altitudes 
and locations that a safe landing on an estab­
lished airport. could be accomplished readily 
in the event of difficulty in unfeathering the 
propeller. 

Engine-Out Procedures 

The follmving procedures are recommended 
to develop in the transitioning pilot the habit 
of using proper procedures and proficiency in 
coping with an inoperative engine. 

At a safe altitude (minimum 3,000 feet 
above terrain) and within landing distance of 
a suitable airport, an engine may be shut down 
with the mixture control or fuel selector. At 
lower altitudes, however, shut down should be 
simulated by redU<Jing power by means of the 



throttle to the zero thrust setting. The fol­
lowing procedures should then be followed: 

( 1) Set mixture and propeller controls as 
required; both power controls should be 
positioned for maximum power to main­
tain at least v me• 

(2) Retract. wing flaps and landing gear. 
(3) Determine which engine failed, and 

ve1ify it by closing the throttle on the 
dead engine. 

( 4) Bank at least 5° into the operative en­
gme. 

(5) Determine the cause of failure, or 
feather the inoperative engine. 

(6) Turn toward the nea-rest airport. 

(7) Secure (shut down) the inoperative en­
gine in accordance with the manufac­
turer's apprond procedures and check 
for engine fire. 

(8) Monitor the engine instruments on the 
operating engine; and adjust power, 
cowl flaps, and airspeed as necessary. 

(9) Maintain altitude and an airspeed of at 
least V,... if possible. 

The pilot must be proficient in the control 
of heading, airspeed, and altitude, in the 
prompt identification of a power failure, and 
in the accuracy of shutdown and restart pro­
cedures as prescribed in the FAA approved 
Airplane Flight Manual or Pilot's Operating 
Handbook. 

There is no better way to develop skill in 
single-engine emergencies than by conti11;ued 
practice. The fact that the techniques and 
procedures of single-engine operation are 
mastered thoroughly at. one time during a 
pilot's career is no assurance of being able to 
cope successfully with an engine-out emergency 
unless review and pmctice are continued. 
Some engine-out emergencies may be so critical 
that there may be no safety margin for lack of 
skill or knowledge. Unfortunately, many 
light-twin pilots never practice single-engine 
operation after receiving their multiengine 
rating. 

The pilot should practice and demonstrate 
the effects (on engine-out performance) of 
various configurations of gear, flaps, and 
both; the use of carburetor heat; and the 
failure to feather the propelle!' on an inopem-
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tive engine. Each configuration should be 
maintained, at best engine-out rate-of-climb 
speed long enough to determine its effect on 
the climb (or sink) achieved. Prolonged use 
of carburetor heat, if so equipped, at high 
power settings should be avoided. 

The Critical Engine 

"P-factor" is present in multiengine air­
planes just as it is in single-engine airplanes. 
Remember, P-factor is caused by the dissimilar 
thrust of the rotating propeller blades when in 
certain flight conditions. It is the result of the 
downward moving blade having a greater angle 
of attack than the upward moving blade when 
the relative wind striking the blades is not 
aligned with the thrust line (as in a nose-high 
attitude). 

In most U .S. designed light-twins, both en­
gines rotate to the right (clockwise) when 
viewed from the rear, and both engines develop 
an equal amount of thrust. At low airspeed 
and high power conditions, the downward 
moving propeller blade of each engine develops 
more thrust than the upward moving blade. 
This asymmetric propeller thrust or "P-factor," 
results in a center of thrust at the right side of 
each engine as indicated by lines Dl and D2 in 
Fig. 16-7. The turning (or yawing) force of 
the right. engine is greater than the left engine 
because the center of thrust (D2) is much 
farther away from the center line (CL) of the 
fuselage-it has a longer level arm. Thus, 
when the right engine is operative and the left 
engine is inoperative, the turning (or yawing) 
force is greater than in the opposite situation 
of a "good" left engi.ne and a "bad" right en­
gine. In other words, directional control may 
be difficult when the left engine (the critical 
engine) is suddenly made inoperative. 

/ 
liM 

FiJ.:Ul'lc' 16-7 Forc~:>s Cr~ated During Single-Engin!:' 
Operation 



It should be noted that some light-twin en­
gine airplanes are equipped with engines turn­
ing in opposite directions; that is, the left 
engine and propeller turn clockwise and the 
right engine and propeller turn counterclock­
wise. With this arrangement, the thrust line 
of either engine is the same distance from the 
center line of the fuselage, so there will be no 
difference in yaw effect between lm;s of left or 
right engine. 

V me Demonstrations 
Every light-twin engine airplane checkout 

should include a demonstration of the air­
plane's engine-out minimum control ~eed. The 
engine-out minimum control speed given in the 
FAA approved Airplane Flight Manual. 
Pilot's Operating Handbook, or other manu­
facturer's published limitations is detei111ined 
during original airplane certification under 
conditions specified in the Federal Aviation 
Regulations. The..c::e conditions normally are 
not duplicated during pilot training or testing 
because they consist of the most adverse situa­
tions for airplane type certification purposes. 
Prior to a pilot checkout, a thorough rliscus­
sion of the factors affecting engine-out Inini­
mum control speed is essential. 

Basically, when one engine fails the pilot 
must overcome the asymmetrical thrust (ex­
cept on airplanes with center line thrust) 
created by the operating engine by setting up 
a counteracting moment with the rudrler. 
·when the rudder is fully deflected, its yawing 
power will depend on •the velocity of airflow 
across the rudder-which in turn is dependent 
on the airspeed. As the airplane decelerates 
it will reach a sp~ed below which the rudder 
moment will no longer balance the thrust 
moment and directional control will be lost. 

During engine-out flight the large rudder 
deflection required to counteract the asym­
metric thrust also results in a "lateral lift" 
force on the vertical fin. This lateral "lift" 
represents an unbalanced side force on the air­
plane which must be counteracted either by 
allowing the airplane to accelerate sideways 
until the lateral drag caused by the sideslip 
equals the rudder "lift" force or by banking 
into the operative engine and using a compo­
nent of the airplane weight to counteract the 
rudder-induced side force. 
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In the first case. the wings w-ill be leYel, the 
ball in the turn-and-slip indicator wi1l be 
centered and the airplane will be in a moderate 
sideslip toward the inoperati,·e engine. In the 
second case, the wings will be banked 3-5° into 
the good engine, the ball will be deflected one 
diameter toward the operative engine, ancl the 
airplane will be at zero sideslip. 

The sideslipping method has senral major 
disadvantages: (1) the relative wind blowing 
on the inoperatin engine side of the ,·ertical 
fin tends to increase the asymmetric moment 
caused by the failure of one engine; (:2) the 
resulting sideslip sc,·erely degTadPs stall char­
acteristics; an<l (3) the greater rudder tlcflec­
tion required to halance the extra moment and 
the sideslip drag cause a significant reduction 
in climb and/ or acceleration capability. 

Flight tests ha,·e shmm that holding the 
ball of the turn-and-slip indicator in the center 
while maintaining heading \Yith wings level 
drastically increases _Y "'" as much as :20 knots 
in some airplanes. (Ren"'ember, the Yalue of 
\-me given in the F .AA appro,-ed flight manual 
for the airplane is based on a maximum 5° 
bank into the operatiYe en~nP.) Banking into 
t.he operatiYe engine redurc'8 ,-mr: whereas de­
creasing the bank angle away from the opera­
ti,-e engine increase8 y me at the rate of 
approximately 3 knot:-; per degree of bank 
angle. 

Flight tests haYe also shmm that the high 
drag caused by the 'vings leYel, ball centered 
configuration can reduce single-engine climb 
performance by as much ns 300 FP~I, which 
is just. about all that is a\·ailable at sea level 
in a nonturbocharged light twin. 

Banking at least ;) 0 into the good engine 
ensures that the airplane will be controllable 
at any speed aboYe the certificated Y me• that 
the airplane will be in a minimum drag con­
figuration for best climb performance, and that 
the stall chnracteristits will not be degraded. 
Engine-out flight ''"ith the ball centered is 
neve1· correct. 

The magnitude of these effects will vary 
from airplane to airplane, Lut the principles 
are applicable in all cases. 

XoTE.-A hank limitatiou of up to 5° dur ing 
Y..,c d~·monstration is applicahll' only to certifica­
tion tPsts of t lw airplan~:> and is not intPndl"d a!< 
a limit in training or tPsting n pilot's ability to 
extract maximum pl't'fnrmancP from thP airplanE'. 

........ ---------=== 



For an airplane with nonsupercharged en­
gines, v me decreases as altitude is increased. 
Consequently, directional control can be main­
tained at a lower airspeed than at sea level. 
The reason for this is that since. power rle­
creases with altitude the thrust moment of the 
operating engine becomes less. thereby lessen­
ing the need for the rudder's yawing fon·e. 
Since V me is a function of power (which de­
creases with altitude). it is possible for the 
airplane to r~ach a stall speed prior to lo!'s of 
directional control. 

It must be understood, therefore, that there 
is a certain density altitude above which the 
stalling speed is higher than the engine-out 
minimum control speed. ·when this density 
altitude exists close to the ground because of 
high elevations or temperatures. an effective 
flight demonstration is impossible and should 
not be attempted. ·when a flight demonstra­
t ion is impossible, the check pilot should em­
phasize orally the significance of the engine-out 
minimum control speed, including t.he results 
of attempting flight below this specrl with one 
engine inoperative, the reCOI!Jlition of the im­
minent loss of control, and the rf'cOn'ry tech­
niques involved. 

Vmc is greater when the cente-r of l!l'aYity is 
at the rearmost allowable position. Since t hf'. 
airplane rotates around its centrr of g-raYity. 
the moments are measured using that point. as 
a reference. A rearward CG would not. affect 
the thrust moment, bnt wonlcl shorten the arm 
to the center of the rudder's horizontal "lift'' 
which would mean that a higher force (air­
speed) would be required to counteract the 
engine-out yaw. Figure 16- 8 shows an exag­
gerated view of the effects of a rearwanl CG. 

Generally, the center of l--'1'a 1·ity range of 
most light twins is short enough so that the 
effect on the Vmc is relatively small, but. it is a 
factor that should be considered. l\Iany pilots 

T 
FAILED OPERATING 

ENGINE ENGINE 

Figure 16--8 Effect of CG Location on Yaw 
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would only consider the rear CG of their light­
twin as a factor for pitch stability, not realiz­
ing that it. could affect the. controllability with 
one engine out. 

There are many light-twin pilots who think 
that the only control problem experienced in 
flight below Vmr is a yaw toward the inopera­
tin~ engine. Unfortunately, this is not. the 
whole story. 

\Yith full pom"! r applied to the operatiYe en­
gine, as the <lir!:'pee<l flrops below Vmr., the 
airplane tends to roll as well as yaw into the 
inoperati1·e enl!ine. This tendency becomes 
greater as the airspeed is further reduced. 
since this tendency must be counteracted by 
aileron control, the. y:nv condition is aggra­
Yated. bv aileron yaw (the "clown" aileron 
creates 1;10re drag !:han the "up" aileron). If 
a stall should occur in lhis condition, a violent 
roll into the dead engine may be experienced. 
Such an event occurring close to the ground 
could be disastrous. This may be avoided by 
maintaining airspeed above. Y ... c at all times 
during single-engine operation. If the air­
speed should fall below Vm 0- ·for whatever 
reason-the}~ power m-ust be redtwed on the 
operat ive engine and the ai1•plane must be 
banked a.t lewst 5° t01.cet1'd t he OJJemtive e-ngine 
if the ah·phtne is to be safely controlled. 

The Ymc demonstrations should be per­
formed at. an altitude f rom which recovery 
from loss of control could be made safely. 
One demonstration should be made while hold­
ing the wiJJgs le,·el and the ball cent-ered, and 
:uwther demonstration should be made while 
banking the airplane at least 5° toward the 
operating engine to establish ·'zero sideslip." 
These numeu,·er:; "·ill demonstrate the engine­
out. n1ininllllll cant rol speed for the existint; 
condit.ions an<l will emphasize the necessity of 
banking into the op<;mtiYe engine. No at­
tempt shou-ld be made to duplicate Vm c as 
d ete1'1ni-Jwd jm· ai1·pla:ne certification. 

After the propellers are set to high RPM. 
the landing gear is retraeted, and lJ1e. flaps are 
in the takeoff po:;ilio11 , the airplane sl10uld he 
placecl in a climb a.ttituuc and airspeed repre­
sentatin.• of that following a, normal takeoff. 
\Yith both engines lle,·cloping- as uear rated 
takeoff power as possible. power on the critical 
engme (nsually the left) should then be re-



duced to idle (windmilling, not shut down) . 
After this IS accompERhed, the airspeed should 
be reduced slowly with the elevators until di­
rectional control r.o longer can be maintained. 
At this point, recovery should be initiated by 
;;imultaneously reducing power on the oper­
ating engine and reducing the angle of attack 
by lowering the nose. Should inrlications of a 
atall occur prior to reaching this point, recov­
ery should be initiated immediately by reduc­
ing the angle of attack. In this case, a 
minimum engine-out control speed demonstra­
tion is not possible under existing conditions. 
If it is found that the minimum engine-out 

w ntrol speed is read~t~d before indications of a 
stall are encountered, the pilot should demon­
strate the ability to control the airplane and 
initiate a safe climb in the event of a power 
failure at the published engine-out minimum 
control speed. 

Accelerate/ Stop Distance 

The most critical time for an engine-out. 
condition in a twin-engine airplane is during 
the two or three-second per iod immediately 
following the takeoff roll while the airplane is 
accelerliting to a safe engine-failure speed. 

Alt:hough most. twin-engine airplanes are 
controllable at a speed close to the engine-out 
minimum control speed, the performance is 
often so far below optimum that continued 
flight following takeqff may be mP.rginal or 
impossible. A more suitable recommended 
speed, termed by some aircraft manufacturers 
as minimum safe single-engine speed, is that 
at which altitude can be maintained while the 
landing gear is being retracted and the pro­
peller is being feathered. 

Upon engine failure after reaching the safe 
single-engine speed on takeoff, the twin-engine 
pilot (having lost one-hal£ of the normal 
power) usually has a significant advantage 
over the pilot of a single-engine airplane, be­
cause, if the particular airplane has single­
engine climb capability at the existing gross 
weight and density altitude, thPre may be the 
choice of stopping or continuing the takeoff. 
This compares with the only choice facing a 
single-engine airplane pilot who suddenly has 
lost half of the normal takeoff power-that is 
stop! 
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H one engine fails prior to reaching V me' 

there is no choice but to close both throttles 
nnd bring the airplane to a stop. If engine 
failure occurs after becoming airborne, the 
pilot must decide immediately to land or to 
continue the takeoff. 

H the decision is made to continue the take­
off, the airplane must be able to gain altitude 
with one engine inoperative. This require.<; 
acceleration to VY•• if no obstacles are involved, 
or to v .•. if obstacles are a factor. 

To make a correct decision in an emergency 
of this type, the pilot must consider the run­
way length, field elevation, density altitude, 
obstruction height, headwind component, and 
the airplane's gross weight. (For simplifica­
tion purposes, additional factors such as run­
way contaminants [rubber , soot, water, ice, 
snow] and runway slope will not be discussed 
here.) The flight paths illustrated in Fig. 16-9 
indicate that the "area of decision" is bounded 
by: (1) the point at which Vy is reached and 
(2) the point where the obstruction altitude is 
reached. An engine failure in thi s area de­
mands an immediate decision. Beyond this 
decision area, the airplane, within the limita­
tions of engine-out climb perfonnance~ can 
nsually be maneuvered to a landintr at the 
rleparture airport. 

Figure 16-9 Area of Decision 

The "accelerate-stop distance" is the total 
distance required to accelerate the twin-engine 
airplane to a specified speed and, assuming 
failure of an engine at the instant that speed 
is attained, to bring the airplane to a stop on 
the remaining runway. The "accelerate-go 
distance" is the total distance required to ac­
celerate the airplane to a specified speed and, 
assuming failure of an engine at the instant 
that speed is attained, continue takeoff on the 
remaining engine to a height of 50 feet. 

For example, use the chart in Fig. 16-10 
and assume that with a temperature of 80° F., 
a calm wind at a pressure altitude of 2.000 




