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<D SECTION 1

EMERGENCY PROCEDURES

ENGINE-OUT PROCEDURES.

ENGINE-OUT ON TAKE-OFF.
(With Sufficient Runway Remaiming).

(1)

Cut power and decelerate to a stop. '
NOTE

The aircraft can be accelerated from a standing start
to 100 MPH on the ground, and then decelerated to a
stop with beavy braking within 3046 feet of the start-
ing point of the take-off run at sea level, and within
3863 feet of the starting point at 5000 feet altitude (zero
wind, hard surface runway, standard conditions, full
gross weight),

ENGINE-OUT AFTER TAKE-OFF—-ABOVE 100 MPH.
{Without Sufficiant Runway Ahead).

(1)
@)
(3)
(4)

Throttles -~ Full Forward.

Propellers -- High RPM.

Landing Gear -- UP,

Determine Inoperative Engine {idle engine same side as idle foot).
Propeller -- FEATHER (inoperative engine). .
Climb Qut at 100 MPH.

Accelerate to 116 MPH after Obstacle is Cleared.

Wing Flaps -- UP (if extended) in small increments.

Secure Inoperative Engine as Follows:

{a) Auxiliary Fuel Pump -- OFF.

(b} Mixture ~- IDLE CUT-OFF.

{c) Magneto Switches -- OFF.,

{d) Generator Switch -- OFF.

{e}  Fuel Selector Valve -- QFF.
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SECTION 11|

SUPPLEMENTARY INFORMATION CONCERNING
ENGINE-OUT DURING TAKE-OFF.

The most critical time for and engine-out condition in a twin-engine
airplane is during a two or three second period late in the take-off run
while the airplane is accelerating to a safe engine-out speed. A detailed
knowledge of recommended gingle-engine airspeeds in the table below is
essential for safe operation of this airplane.

These speeds should be memorized for instant recollection in an emer-
gency, and it is worthwhile to review them mentally, prior to every take-
off. The foliowing paragraphs present a detailed discussion of the prob-
lems associated with engine failures during take-off,

JIAS —MPH

SINGLE-ENGI!NE AIRSPEED NOMENCLATURE

1. Minimum control speed ...................ooooo.. 85
4. Recommended safe single engine speed ....................... 100
3. Best angle-of-climb speed ...

4. Best rate-of-climb speed {flaps up)

The twin-engine airplane must reach the minimum control speed (85
MPH) before full control deflections can counteract the adverse roiling
and yawing tendencies associated with one engine inoperative and full
power operation on the other engine, However, although the airplane is
controllable at the minimum control speed, the airplane performance is
so far below optimum that continued flight near the ground is improbable,
A more suitable recommended safe single-engine speed is 100 MPH, since
at this speed altitude can be maintained more easily while the landing gear
is heing retracted and the propeller is being feathered, The best angle-
of-climb speed for single-engine operation becomes important when there
are obstacles ahead gn take-off, because once the best single-engine angle -
of-climb speed is reached, altitude becomes more important than airspeed
until the obstacle is cleared. The best single-engine angle-of-climb speed
is approximately 105 MPH with flaps up. For convenience, a speed of
100 MPH may be used for any flap setting between 0 - 15°,

The best rate-of-climb speed for single-engine operation becomes im-
portant when there are no obstacles ahead on take-off, or when it is dif-
ficult to maintain or gain altitude in single-engine emergencies. The best
single-engine rate-of-climb speed is 116 MPH with flaps up, at sea level,

3-2



EMERGENCY PROCEDURES

The variation of flaps-up best rate-of-climb speed with altitude is shown
in Section VL. For best climb performance, the wings should be banked
5° toward the operative engine.

Upon engine failure after reaching 100 MPH on take-off, the twin-
engine pilot has a significant advantage over a single-engine pilot, for he
has the choice of stopping or continuing the take-off. This would be sim-
ilar to the choice facing a single-engine pilot who has suddenly lost slight-
Iy more than half of his take-off power. In this situation, the singie-
engine pilot would be extremely reluctant to continue the take-off if he had
to climb over obstructions. However, if the failure occurred at an alti-
tude as high or higher than surrounding obstructions, he would feel free to
maneuver for a landing back at the airport.

Fortunately the airplane accelerates through this arez where it is "low
and slow” in just a few seconds. However, to make an Intelligent decision
in this type of an emergency, one must consider the field length, obstruc-
tion height, field elevation, air temperature, headwind, and the gross
weight. The flight paths illustrated in the figure below indicate that the
"area of decision" is bounded by: (1) the point at which 100 MPH is reach-
ed and (2) the point where the obstruction altitude is reached. An engine
failure in this area requires an immediate decision. Beyond this area,
the airplane, within the limitations of single-engine climb performance
shown in Section VI, may be maneuvered to a landing back at the airport.

M?INGI.E ENGINE TAKE-OFF
H

100

S = N

I’H ACCELERATE — STOP DISTANCE -—-————[

TOTAL TAKE « OFF DISTANCE OVER OBSTACLE

At sea level, with zero wind and 5100 pounds gross weight, the distance
to accelerate to 100 MPH and stop is 3046 feet, while the total unobstruct-
ed area required to take-off and climb over a 50-foot obstacte after an en-
gine failure at 100 MPH is 3720 feet. This total distance over an obstacle
can be reduced slightly under more favorable conditions of gross weight,
headwind, or obstruction height. However, it is recommended that in
most cases it would be better to discontinue the take-off, since any

slight mismanagement of single-engine procedure would more than offset
the small distance advantage offered by continuing the take-off. The ad-
vantage of discontinuing the take-off is even more obvious at higher altit-
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SECTIONI

udes where the corresponding distances are 3411 and 4970 respectively,
at 2500 feet. Still higher field elevations will cause the engine-out
take-off distance to lengthen disproportionately until an altitude is
reached where a successful take-off is improbable unless the airspeed
and height above the runway at engine failure are great enough to allow
a slight deceleration and altitude loss while the airplane is being
prepared for a single-engine climb.

During single-engine take-off procedures over an obstacle, only one
condition presents any appreciable advantage, and this is headwind. A
derrease of approximately 10% in ground distance required to clear a 50-
foot obstacle can be gained for each 10 MPH of headwind. Excessive
speed above best single-engine climb speed at engine failure is not nearly
as advantageous as one might expect since deceleration is rapid and
ground distance is used up quickly at higher speeds while the airplane is
being cleaned up for climb. However, the exira speed is important for
controllability.

The following facts should be used as a guide at the time of engine fail-
ure: (1) discontinuing a take-off upon engine failure is advisable under
most circumstances; (2} altitude is more valuable to safety aiter take-off
than is airspeed in excess of the best single-engine climb speed since ex-
cess airspeed is lost much more rapidly than is altitude; {3) climb or con-
tinued level flight at moderate altitude is improbable with the landing gear
extended and the propeller windmilling; (4) in no case should the airspeed
be allowed to fali below the engine-out best angle-ol-climb speed, even
though altitude is lost, since this speed will always provide a better
chance of climb, or a smaller altitude loss, than any lesser speed. The
engine-out best rate-of-climb speed will provide the best chance of climb
or the least altitude loss, and is preferable unless there are obstructions
which make a steep climb necessary.

Engine-out procedures should be practiced in anticipation of an emer-
gency. This practice should be conducted at a safe altitude, with full pow-
er operation on both engines, and should be started at a safe speed of at
least 120 MPH. As recovery ability is gained with practice, the starting
speed may be lowered in small increments until the feel of the airplane in
emergency conditions is well known. Practice should be continued until:
(1) an instinective eorrective reaction is developed, and the corrective pro-
cedure is automatic; and {2), airspeed, altitude, and heading can be main-
tained easily while the airplane is being prepared for a climb. In order to
simulate an engine failure, set both engines at full power operation, then
at a chosen speed pull the mixture control of one engine into IDLE CUT-
OFF, and proceed with single-engine emergency procedures.
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SECTION VI
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Figure 6-5.
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