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Nacelle Short Upper Section Upper Section Extender

Center Section Leading Edge Extended
Leading Edge

Leading Edge_Ex_tended
Between Fuselage and
Nacelles

Between Fuselage and
Nacelles

Oxygen Equipment 2 Type G-1 Cylinders on 3 Type G-1 Cylinders
Some Aircraft | -

Hamilton Standard
Hydromatic

Aeroproducts Full
Feathering

Hamilton Standard
Constant Speed

(Aeroproducts Full
Feathering on Some |

Aircraft)

Propeller

Electric Fuel Booster
Pumps (Front Wing Tanks
Only)

Electric Fuel Booster
Pumps (Front Wing Tanks
Only)

Formed Steel Tube. Shock Formed Stéel Tube Shock

Landing Gear Welded Steel Shock
| Strut Fork Strut Fork Strut Fork
Brakes ' Bendix Internal Goodyear External Goodyear External
| Single Disc Single Disc
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Figure 1-2

pedestal, employ mechanical linkage to the manifold lock the handles, and also the cowl flaps in the desired
heat valves at the base of the carburetor throats. The position. Turning the handles one quarter turn clock-
full up position of the levers is the COLD position and wise will disengage the lock, allowing the handles to
full down is the HOT position, with intermediate po- be repositioned. The full out position of the handles is
sitions delivering mixed hot and cold air. Air for car- the FULL OPEN, or maximum engine cooling, position
buretor anti-icing is ducted from inlets between the of the cowl flaps; and full in on the handle is the FULL
engine cylinders to muffs around the exhaust collector CLOSED position. There is also a slightly open, or
ring. It is heated and then ducted to the carburetor «TRAIL” position, which allows sufficient air flow
intake, where it is either dumped overboard or di- for adequate cooling at reduced airspeeds. |

rected into the carburetor, depending on the position
of the manifold heat valves. Heat will be used only
when the mixture temperature is in the icing range,
temperatures below the icing range should not neces-
sarily be avoided. |

IGNITION SWITCHES.

The ignition switches (figure 1-7) on the left sub-
panel are the conventional individual engine ignition
switches which incorporate a master on-off switch.

‘The manifold heat lever friction lock (figure 1-5), on STARTING SYSTEM.
the left side of the pedestal, is the same in operation |
as the throttle friction lock. It is also used to apply
friction to the propeller levers.

COWL FLAP HANDLES. |
The cowl flap handles (ﬁgure 1;-'6), on the left su:le_lof to the units of the engine being started.
the pedestal, are mechanically linked to the cowl flaps |

on the lower portion of the engine cowling. The han- ENGINE SELECTOR SWITCH.

dles have a lock incorporated in their housings, which  The engine selector switch (figure 1-7) on the left

The starting system employs a direct drive electric
starter, an ignition booster coil and an electric primer
for each engine. One set of controls operates both sys-
tems and is routed through the engine selector switch
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subpanel, used to select the engine for starting, has
LEFT ENGINE-OFF-RIGHT ENGINE positions.
When moved to either engine position, it completes the
electrical circuits between the starter, primer and
ignition booster switches and their respective units on
the engine selected. When the engine selector switch
is in the OFF position, the control switches are in-
operative,

STARTER SWITCH.

The starter switch (figure 1-7) under the safety
cover on the left subpanel is a push-button switch
which energizes the starter as selected by the engine
selector switch,

PRIMER SWITCH.

The primer switch (figure 1-7) located under the
safety cover on the left subpanel, is a push-button
switch electrically connected to the priming solenoid
through the engine selector switch. When the primer
switch is depressed, it opens the priming valve, allow-
ing raw fuel under boost pump pressure to enter the
top five cylinders of the engine selected. The primer
switch is also electrically connected to the fuel booster
pumps, through the engine selector switch, and will
activate the booster pump to the engine selected, re-
gardless of the position of the fuel booster pump
switch. |

IGNITION BOOSTER SWITCH.

The ignition booster switch (figure 1-7), under the
safety cover on the left subpanel, is a push-button
switch which, through the engine selector switch, ac-
tivates the ignition booster coil of the engine selected.

Since output of the magnetos is very low at the slow

speeds encountered in starting, the induction vibrator
has been incorporated in the ignition system to boost
the voltage for easier starting.

ENGINE INSTRUMENTS.
'ENGINE GAGE UNITS.

An engine gage unit for each engine is mounted on the
instrument panel. These instruments utilize direct
pressure lines to indicate fuel and oil pressure in
pounds per square inch; and a temperature bulb, de-
pendent on the aircraft electrical system, to indicate
oil temperature in degrees centigrade.

MANIFOLD PRESSURE GAGE.

This instrument, mounted on the instrument panel, is
a dual gage furnishing, in inches Hg, an indication of
the pressure within the intake manifold of each

engine. A direct pressure line connects the gage to
each engine.

TACHOMETER.

The tachometer, also on the instrument panel, is a dual

instrument using self generated current, completely
independent of the aircraft electrical system, to indi-
cate the speed of each engine.

CARBURETOR MIXTURE TEMPERATURE GAGE.
Aircraft electrical power is utilized to transmit an in-

Section |

dication of the temperature of the fuel-air mixture
in each engine’s induction system to a dual gage on
the instrument panel. The indication is in degrees
centigrade.

CYLINDER HEAD TEMPERATURE GAGE.

'The temperature of cylinder heads on each engine is

indicated on a dual gage on the instrument panel. The
units operate on current generated by thermocouples
and so are independent of the aircraft electrical sys-
tem.

PROPELLERS.

This aircraft is equipped with Hydromatic, two blade,
constant speed, full feathering propellers. These pro-
pellers utilize engine oil under engine pump pressure,
and engine oil under governor boost pump pressure,
to hydraulically change propeller pitch so that a given
engine speed, as determined by governor setting, re-
mains constant.

PROPELLER FEATHERING.

Engine oil is also used for the feathering and un-
feathering functions of the propeller. In these in-
stances, however, both the pressure and quantity of
oil delivered to the propeller is increased by an elec-
trically operated feathering pump. This pump makes
possible 2 much more rapid feathering operation.

PROPELLER LEVERS.

The propeller levers, located on the left side of the
pedestal (figure 1-5), control the governor setting
and thus engine speed. They are so adjusted that the
full forward, or TAKE-OFF RPM, position positions
the governor so that the proper rpm for maximum
power is the result. Moving the propeller levers aft
results in progressively reduced engine speed. These
levers are mechanically linked to their respective
propeller governors.

PROPELLER FEATHERING BUTTONS.

Two propeller feathering buttons, one for each pro-
peller, are located on the cowl above the instrument
panel (figure 1-10), in front of the pilot. These
buttons operate the feathering pump motor and are so
designed that to feather the propeller it is necessary
only to “push” the button. The button remains in
until feathering is complete and then automatically
“pops out’”. To unfeather, the same button is again
depressed, but in this case it is necessary to hold the

button in until the engine is turning approximately
1000 rpm.

OIL SYSTEM.

The oil system in this airplane is a2 simple system used
for engine lubrication and propeller operation. Oil is
supplied to the oil pressure pump from the oil supply
tank and returns to the tank through the oil cooler

tadiator. The oil supply tank filler openings are lo-
cated on the inboard upper portion of the nacelles.

Each tank has a capacity of 8 gallons, of which 615
gallons are usable, and an expansion space of 3 gallons.

- Within the tank, approximately 6 quarts of oil are
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pedestal, are mechanically linked to the shutters,
which regulate the volume of air allowed to pass
through the coolers. The full up position of the levers
is the COLD (shutters opened) position; full down
is the HOT (shutters closed) position. The shutters
may be set in any desired position through their full
travel, as conditions require,

The oil shutter levers, and thus the shutters, may be
locked in any desired position by the friction lock
(figure 1-5) on the right side of the pedestal. The
friction lock is the same in operation as the throttle
friction lock and also serves the mixture control
levers.
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holding the tail down a little longer than for a normal
take-off to minimize the weather-vaning tendency
and by use of up-wind aileron. When enough speed
for directional control by rudder has been attained,
the power output of the engines should be equalized.
At approximately 60 mph the tail should be lifted
and the aircraft flown off as soon as practicable.

NIGHT TAKE-OFF.

Normal take-off technique can be employed for night
take-offs with the exception that acceleration after
take-off should be accomplished in a climbing atti-
tude. No level-off to attain **‘Best Rate-of-Climb”
speed should be made under the reduced visibility
conditions encountered at night,

MINIMUM RUN TAKE-OFF.

The following procedure for take-off is to attain a
minimum take-off run,

Flaps — 15-degrees down.

Take position on the runway.

While holding the toe brakes, apply take-off power.
Release brakes.

Raise the tail in a normal manner.

At an IAS of approximately 70 mph (60 knots),

apply elevator pressure to pull the aircraft off
the ground.

When the aircraft is airborne, level off to ac-
celerate.

Landing gear — UP,
Flaps — UP.

TAKE-OFF TO CLIMB OVER OBSTRUCTIONS.

For maximum performance when take-off with a
climb-out over obstructions is required, the procedure
for “minimum take-off run” is employed up to the
stage where the aircraft becomes airborne. From that
point it varies as follows:

When airborne, Landing Gear — UP.

Maintain a climbing attitude, but allow accelera-

tion to 100 mph (86 knots) IAS as rapidly as
possible. ~

Maintain this airspeed in climb until all obstruc-
tions are cleared.

Level off to accelerate, retracting flap when maxi-
mum flap speed is reached.

Re-establish a climbing attitude after attaining
“Best Rate-of-Climb”’ speed.

AFTER TAKE-OFF.

Immediately after take-off, climb to a safe altitude,
level off and maintain level flight until *Best Rate-
of-Climb” speed is attained. Retract landing gear.
(Gear retraction required 4 seconds.) Retract as soon
as practicable since single-engine performance is
greatly improved with the gear in the UP position.

Before raising the landing gear, be certain
that the aircraft is not only airborne but
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sufficient control can be exercised to main-
tain flight. Any settling back to the runway
with the landing gear unlocked and in an
intermediate position will result in struc-
tural damage or complete collapse of the
landing gear assembly.

{CAUTION]

Except under conditions of emergency and
to prevent damage to the retracting mechan-
ism, landing gear operation should never be
reversed. That is, the lever should not be
placed in the DOWN position while the gear
is retracting or in the UP position while the
gear is extending.

At no time should the landing gear be
retracted when sufficient runway for land-
ing, in an emergency, remains ahead of the
aircraft.

When the aircraft has reached its cruising altitude,
trim for level flight and maintain climb power until
cruising airspeed is attained. Accomplish the fol-

lowing:
Establish cruise power.
Fuel Booster Switches — OFF,
Mixture Levers — Adjust.
Manifold Heat Levers — As required.
Oil Shutter Levers — As required.

Right and Left Engine Fuel Selector Handles —
REAR Tanks.,

Cowl Flap Handles — CLOSED.

CLIMB.

See Take-Off, Climb and Landing Chart in Appendix
I. For climb performance as specified in Appendix I,
set up power for climb and establish an attitude which
will produce the “Best Rate-of-Climb”’ speed for your
particular altitude.

FLIGHT CHARACTERISTICS.

Refer to Section VI for information regarding flight
characteristics.

SYSTEMS OF OPERATION.

For information regarding the operation of the vari-
ous systems, refer to Section VII.

DESCENT.

Preparatory to starting normal descent, accomplish
the following:

Left Engine Fuel Selector Handle — LEFT FRONT.

Right Engine Fuel Selector Handle — RIGHT
FRONT.

Fuel Cross-Feed Handle — OFF.
Mixture Lever — RICH.
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