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Section II

NORMAL PROCEDURES
STATUS OF THE AIRPLANE.
FLIGHT RESTRICTIONS.
It is essential that the airplane is operated within the
limitations set out in Section V.

FLIGHT PLANNING.
Determine the required fuel load, power setting, altitude,
and all necessary information to complete the proposed
flight, by using the operating data in the Appendix.

WEIGHT AND BALANCE.
Obtain take-off gross weight. Check that the intended
payload has been loaded into the airplane and check
that the loading is within the weight limitations in
Section V. Refer also to the Handbook of Weight and
Balance, AN 01-1B-40. Insure that Form F' is completed.

ENTRANCE.
Entrance to the pilot's and co-pilot's seat is made through
the two cockpit doors. Steps on the landing gear struts
facilitate access.

7—• 	 BEFORE EXTERIOR INSPECTION.
I. Consult DD Form 781 to determine the status of

the airplane.

2. Check ignition switch OFF.
EXTERIOR INSPECTION.
Carry out the inspection checks called for in figure 2.1.

ON ENTERING THE AIRPLANE.
INTERIOR CHECK FOR ALL FLIGHTS.

1. Check that there are no fuel fumes in the fuselage

compartment. Any condition found involving leakage,
or fumes as a result of leakage, must be corrected prior
to flight.

2. Check that the hand-operated fire extinguisher is
securely stowed.

3. Check that first aid kits are stowed.
4. If a parachute is not worn, check that seat cushion

is installed in pilot's seat.
5. If necessary, adjust pilot's seat.
6. Unlock flight controls and check for free, full,

and correct movement of all flight controls.

CAUTION 	 (A)

When making this check on early airplanes
( 	 ) which have not been modified in accord-
ance with T.O. 11,20A-510, do not pull the
control column fully back while checking the
rudder pedals for full movement. Also, make
certain to centralize the rudder pedals when
checking the control column for fully aft move-
ment. These precautions will prevent the rud-
der and elevator from coming in contact with
each other at their positions of extreme travel.

7. Insure that control column throw-over lock is
securely engaged.

8. Fasten safety belt and shoulder harness.
9. All switches OFF except generator switch.

7".

( A) U.S.A.F. 51-16463 thru 52-6141 and U.S. Army 51-16752 thru 51-16863
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exterior inspection

Starting at the pilot's cockpit, make
the following checks

While making exterior inspection ,check
that all ice and snow accumulations
have been removed. Check all surfaces
including control surfaces and hinges for
cracks, distortion, loose rivets and ind-
ications of damage. Check all access
doors for security. Check fuel far leakage.

0 Check security of fuel filler caps
and access panel. Check that air-
plane has been serviced with re-
quired quantities of fuel, oil and
hydraulic fluid.

O Check that wheels are chocked.
Check security of landing gear,
fairings, tires for cuts, bruises and
slippage. Check tire pressures and
wheel brakes hose and pipes for
oil leaks.

O Check that carburetor and oil cooler
intakes are clear.

O Check propeller for nicks and oil
leaks. Check cowl and panels for
dents, scratches and for security.

CO Check tailwheel tire for cuts, bruises
and slippage. Check tire pressure.

O Check that pitot head cover is
removed.

Figure 2 -1
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10. Battery master switch OFF (ON if external
power is not used. This is considered an emergency
operation).

11. External power connected.
12. FUEL CONT. gage switch on.
13. Check fuel quantity.
H. Fuel selector valve to fullest tank.

15. Fuel transfer valve OFF.
16. Check fuel and oil emergency shut-off lever in

OPEN position and safety-wired.
17. Wing flaps CRUISE.
18. Set altimeter.
19. Set clock,
20. Test communications equipment from external

power supply. If external power is not available, make
this rest after the engine is started.

21. Check flashlight.
22. Post the fire guard.
23. Throttle 1/4 in. to1/2in. open.
24. Propeller control lever HIGH PITCH.
25. Mixture control IDLE CUT-OFF.
26. Carburetor hot air control lever COLD.
27. Carburetor filtered air control handle out if

• dusty conditions prevail.
28. Check ignition switch OFF.
29. Set parking brakes.

The parking brake will not hold the aircraft at
engine speeds of more than 19000 rpm. if only
normal toe pressure was applied before lock-
ing the brake system.

30. Have ground crew turn propeller four revolutions
to check for hydraulic lock, Alternatively., if ground
crew is not available, the check for hydraulic luck may
be made by engaging the starter, then intermittently
energizing the starter, and watching for a tendency
for the engine to stall during the rotation of the
propeller.

If an hydraulic lock is indicated, do not at-
tempt to clear the hydraulic lock by rocking
the propeller either manually or by the starter,
since this might cause damage to the engine.
Have spark plugs removed from lower cylinders
to permit fluid drainage.

ADDITIONAL CHECKS FOR NIGHT FLIGHTS.

Before night flights, thick the following:

31. Instrument lights.
32. Map lights.
33. Cabin light.
34. Landing light.
35. Navigation lights.
36 Anchor lights (seaplane only).

37. Rotating anti-collision light.

STARTING ENGINE.
ELECTRICAL STARTING.

1. Check that propeller is clear.
2. Mixture control FULL RICH.

Note
Operation of the hand wobble pump will not
be necessary during the start unless the aircraft
has been standing in storage for a period of
time with resultant evaporation of fuel in the
float chamber, or the hand primer will not lift
the fuel from the fuel tank to the primer
piston. In these cases, use of the hand wobble
pump may he necessary; however, it is not
necessary to maintain any prescribed pressure.

3. Starter energize switch ENERGIZE.
4. Starter energize switch OFF when pitch of starter

whine ceases to rise; simultaneously move engage switch
to ENGAGE and boost coil switch to BOOST COIL
position.

Note
When starting a hot engine ., use the energize
and engage switches together.

5. After propeller has turned approximately two
revolutions, turn the ignition switch to BOTH.

6, Operate hand primer pump in slow even strokes
until the engine starts firing. As soon as the engine
starts firing, operation of the hand primer may be
discontinued.

7. When engine fires, release starter engage and boost
coil switches.

CAUTION

• Do not pump the throttle or engine backfiring
may cause damage to the induction system
and/or an engine fire.

• Check oil pressure; if no oil pressure is indi-
cated within approximately 30 seconds, switch
off engine immediately and investigate.

8. Have external power supply disconnected.
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9. Battery master switch ON.
10. If the engine fails to start due to the starter run-

ning down:
a. Ignition switch OFF.
b. Disengage clutch, if engaged, by rocking pro-

peller by hand between 1.4 and I/2 revolution.
c. Attempt another start.

11. If engine fails to start due to over-priming:
a. Ignition switch OFF.
b. Throttle OPEN.
c. Clear excess fuel from induction system by turning

propeller forward by hand for 4 or 5 revolutions.

Insure that propeller is turned in a forward
direction. Turning the engine backwards will
return the excess fuel into the induction system
which will hamper starting and become a fire
hazard.

HAND CRANKING.
1. Ignition switch OFF.
2. Battery master switch ON.
3. All other switches OFF.
4. Starter brush release control at HAND TURNING.
5. Turn propeller by hand 3 or 4 revolutions.
6. Operate hand primer pump to fill priming lines

with fuel. Give 6 or 7 further strokes and simultaneously
turn propeller by hand.

7. Throttle 1/4 in. open.
8. Propeller control lever HIGH PITCH.
9. Mixture control FULL RICH.
10, Carburetor hot air control lever COLD.
11, Insert starter handcrank and rotate starter to

maximum possible speed.

Note
When not in use, the handcrank is stowed in
the baggage compartment aft of the cabin
partition.

12. Ignition switch BOTH.
13. Pull our starter clutch handle and hold.
14. Boost coil switch to BOOST COIL position.
15. As soon as engine fires, release starter clutch

handle.
16. Actuate hand primer pump until carburetor takes

over,
17. When engine runs smoothly, fuel contents switch

to FUEL CONT. position.

Note
Before attempting an electrical start, after
hancicranking, move the starter brush release
lever to ELECTRIC in order to move the
starter commutator brushes into contact with
the commutator.

SEAPLANE ENGINE STARTING.
Whether or not the engine is started prior to casting off
from a mooring buoy or jetty is dependent upon the
prevailing wind strength, direction and general weather
conditions, and when the seaplane is moored to an off-
shore buoy, upon the proximity of the shore. If it is
intended to start the engine before casting off from a
buoy, it is essential that the mooring rope knot is
untied, before starting the engine, and the rope slipped
around the forward spreader bar between the floats.
Pull the seaplane forward, by pulling on the rope,
until the buoy, which must be of the flagless type to
allow it to clear the spreader bar when taxiing away,
is behind the propeller and near the spreader bar.
The engine may then be started and the mooring rope
slipped for taxiing away.

ENGINE FIRE.
See Section III for instructions for extinguishing engine
fire on the ground.

ENGINE GROUND OPERATION.
LANDPLANE OPERATION.

I. Start warm up at 1000 rpm. After the oil tem-
perature increases to 40°C. adjust throttle to the smooth-
est speed between 1200 to 1600 rpm.

2. Move the propeller control lever fully forward to
INCREASE RPM as soon as oil pressure reaches 50 psi.

SEAPLANE OPERATION.
Use warm-up procedure as above for landplane. Under
calm weather conditions, the before-take-off aircraft and
engine checks may be performed when moored to a
jetty, after insuring that the mooring ropes are suffi-
ciently strong and securely attached to substantial fix-
tures on the jetty. If this is impractical the checks must
be made while taxiing away from moorings. The checks
must be performed as quickly as possible to prevent
excessive water spraying on the propeller and to prevent
engine over-heating. The engine check may be per-
formed on the actual take-off if there is unlimited take-
off distance ahead. In calm weather conditions, it is also
possible to perform a full engine check by securing a
rope bridle to the float's rear support struts and con-
necting the bridle by a suitably strong rope to a sub-
stantial tree or similar fixture on the bank, removing
the bridle and rope when the engine checks have been
co mpl et ed.
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up, make the following

alI tanks feed properly
e.
ammeter to insure that
between 1300-1400 rpm.
readings are in the cor-

gage purge button de-
vapor or moisture from

functioning if not already checked.

TAXIING.
Make certain that the area is clear for taxiing.

LANDPLA NE TAXIING.

1. Mixture control FULL RICH.

2. Propeller control lever full INCREASE RPM.
3. Check ignition switch by setting throttle at 700

While the engine is warming
tests:

1. Fuel system—Check that
by rotating fuel selector valv

2. Electrical system—Check
generator cuts in for charging

3. Instruments—Check that
rect ranges.

4. Hold manifold pressure
pressed for 3 seconds to clear
lines.

T.O. 1 L -20A - I
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GROUND TESTS. 	 5. Communications equipment Check for correct
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rpm and turning ignition switch OFF momentarily.
Check that engine stops firing completely. Conduct
this check as rapidly as possible to prevent severe back-
firing when the ignition switch is turned to BOTH
again.

If the engine does not stop firing completely,
shut down the engine. Warn all personnel to
keep clear of the propeller until corrective
action is taken. The switch may be defective
or a magneto ground lead may be open.

4. Release parking brakes, have chocks removed.
5. Throttle as required.
6. As soon as airplane rolls forward, apply brakes

evenly and firmly to test for correct functioning.

CAUTION

Never allow the speed to increase excessively
without testing the brakes.

7. The steerable tailwheel will steer the airplane
when the rudder pedals are operated. For turns in excess
of twenty-five degrees, use the brakes.

8. Whenever you stop the airplane while taxiing,
run the engine at the smoothest speed between 1200
to 1600 rpm to help prevent plug fouling and to obtain
adequate propeller slipstream for engine cooling.

SEAPLANE TAXIING.
1. Wing flaps at CRUISE, except for on-step taxiing

when flaps should be at TAKE-OFF.
2. Cast-off.
3. Taxi clear of all mooring buoys and obstructions

and head into wind, using the water rudders for steering.

SKIPLANE TAXIING.
When taxiing the skiplane, insure that flaps are in the
CRUISE position. Skiplane taxiing is assisted through
the tail ski which is steerable by means of the tail
wheel steering mechanism.

Before take-off, move the wing flaps to TAKE-
OFF.

BEFORE TAKE-OFF.
PILE-FLIGHT ENGINE CHECK.

1. Parking brakes set,

• The parking brake will not hold the aircraft
at engine speeds of more than 1900 rpm, if
only normal toe pressure was applied before
locking the brake system.

• On airplanes which have not been modified in
accordance with T.O. 1L-20A-511 (formerly
T.O. 1L-20-36), toe brakes must be used for
all ground operations, instead of the parking
brake.

If the brake toe pedals are operated when the
parking brake is on, make sure the parking
brake system has not become disengaged, other-
wise it must be re-set.

Before each flight, conduct the following engine checks:
1. Insure that fuel selector valve is to the fullest tank.
2. Cruising fuel air mixture check.
3. Propeller check;
a. Propeller control lever HIGH PITCH. and then

to INCREASE RPM. During this check the manifold
pressure should not exceed 29 in. Hg.

4. Power check :
a. Control column fully back and parking brakes

b. Open throttle to 1750 rpm.
c. Check manifold pressure 23 in. Hg.
5. Ignition system check:
a. Check magnetos by switching to L and R alter-

natively. The drop in rpm when running on one mag-
neto should not exceed 100 rpm. Return the ignition
switch to BOTH between checks to allow the engine
to regain its normal rpm.

Conduct this check as quickly as possible to
prevent severe backfiring when the ignition
switch is returned to the BOTH position.

6. Acceleration and deceleration check:
a. Control column fully back and parking brakes on.
b. Advance throttle from idle to 2000 rpm to insure

that engine accelerates rapidly and smoothly without
any tendency to backfire or falter.

c. Throttle back to 500-600 rpm and check for smooth
deceleration.
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7. Idle speed check:
a. Check idling at 450 rpm.
8- Instruments-Check for desired ranges.
9. Insure that generator switch is ON.
10. Insure that fuel contents gage switch is on.

PRE - FLIGHT AIRCRAFT CHECK,
Before each flight, conduct the following aircraft checks:

1. Check flight controls for free, full, and correct
movement

2. Elevator trim indicator at O.
3. Rudder trim indicator between 0 and one quarter

RIGHT.
4. Wing flaps at TAKE-OFF.
5. Check all doors fully closed.
6. Directional gyro and flight gyro uncaged and set.
7. All instruments in the correct ranges.
8. In cold weather, or when icing conditions are

expected, pitot head heater on.
9. Check shoulder harness control unlocked.

TAKE-OFF.
LANDPLANE TAKE-OFF.
Visually check for other aircraft in the vicinity and
check with control tower for take-off signals. Release
brakes and taxi into take-off position with the airplane
lined up with the runway.
Make sure that the tailwheel steering mechanism is
engaged. 	 Note

Re-engagement of the tailwheel steering mech-
anism after sharp turns is achieved automatic-
ally through taxiing forward and actuating the
rudder pedals at the same time in order to
align the steering mechanism for re-engagement.

The re-engaged steering mechanism will give
increased resistance to rudder pedal movement.

To obtain the take-off performance shown in figure A-2,
proceed as follows:

1. Adjust the throttle, mixture and propeller friction
control knobs to prevent creep.

2. Open the throttle rapidly and smoothly to take-oft
power.

3. Counteract any tendency to swing to the left by
using the rudder.

4, The airplane will unstick in a tail-down attitude
between 55 and 61 knots IAS.

Note
For action to be taken in the event of engine
failure during take-off, see Section III.

TAKE-OFF SURFACE REQUIREMENTS.
Take-offs may be made from hard-surface runways or
long-grass fields within the field altitudes and airplane
weight limitations shown in figure A-2.

MINIMUM-RUN TAKE-OFF.
A minimum-run take-off necessitates thorough familiar-

ity with slow-flying the airplane, Consequently you must
be experienced in this type of maneuver before attempt-
ing to make a minimum-run take-off. When it is neces-
sary to perform a minimum-run take-off, proceed as
follows:

1. Complete the ground tests and before-take-off
checks.

2. Elevator trim indicator at O.
3. Rudder trim indicator one quarter RIGHT to

counteract torque.
4. Wing flaps at TAKE-OFF.
5. Line up the airplane facing into wind and with

the maximum length of take-off area ahead.
6. Apply wheel brakes.
7. Open throttle to take-off power.
8. Release wheel brakes. Correct tendency to swing

by use of steerable tailwheel or by lightly braking on
one side.

9• Raise tail slightly as soon as sufficient speed is
attained. At approximately 47 knots IAS pull back
gently on the control column to unstick. Maintain 73
knots IAS for initial climb.

10. When at least 500 feet above ground, and at
approximately 73 knots LAS, move wing flaps to CLIMB.

11. At a safe altitude, move wing flaps to CRUISE.
CROSS-WIND TAKE-OFF.
Due to the low take-off speed of this airplane, unless you
are thoroughly experienced in flying the airplane, it is
not recommended that a cross-wind take-off be attempt-
ed if the lateral component of the wind velocity is more
than 13 knots. When it is necessary to take-off cross-
wind, proceed as follows:

1. Complete the ground tests and before-take-off
checks.

2. Elevator trim indicator at 0.
3. Rudder trim indicator between 0 and one quarter

RIGHT.
4, Wing flaps at TAKE-OFF.

Note
If the grass surface between runways is suit-
able, and if space between runways permits,
the effects of a cross-wind on the runway can
be overcome by taking-off into wind from the
grass. If this procedure is adopted, ensure that
there are no other aircraft in the vicinity, and
that the runways are clear.

5. Open throttle slowly to take-off power.
6. Hold tail down so that directional control can be

maintained with the steerable tailwheel until the rudder
becomes effective.

7. Keep the airplane on the runway until a speed of
47 knots IAS is reached.
SEAPLANE TAKE -OFF.
Cover applicable steps as under LANDPLANE TAKE-
OFF. Visually check for other aircraft and surface craft
in the vicinity and insure that there are no obstructions
or flotsam in the water in the take-off path. To obtain
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the take-off performance shown in figure A-3, proceed
as follows:

1. Adjust the throttle, mixture, and propeller friction
control knobs to prevent creep.

2. Retract the water-rudders as necessary.

Note
When operating from large areas of water, and
after taxiing into take-off position, the pilot
should lift the water rudders and wait until
the aircraft "weathercocks" into wind before
taking off.

If operating from one of the channel lakes,
rivers or under cross wind condition, it is advis-
able to keep the water rudders down during
take-off when the pilot can pull them up after
he is safely in the air, and at his leisure.

3. Holding the control column back of neutral, open
the throttle rapidly and smoothly to full take-off power.
The seaplane will immediately rise on the step with
no tendency to porpoise, even in rough water. On
smooth water the aircraft will unstick at approximately
59 knots IAS. On rough water the aircraft will fly
itself off at approximately 55 knots IAS.

SKIPLANE TAKE-OFF.
The take-off procedure and performance for the ski-
plane are almost exactly as for the landplane fitted with
wheels, with the exception that the skiplane cannot he
braked on the ground. To turn on the ground, make
careful use of the throttle and rudder, keeping the con-
trol column forward_ Use rudders for tail ski steering.

CLIMB
LANDPLANE.
To obtain the climb performance shown in figure A-4.
proceed as follows:

1. At altitude of 500 feet move wing flaps to CLIMB.
2. Climb at 81 knots IAS.
3. Use power as required.
4. Check instruments for desired ranges.
5. At a safe altitude, wing flaps to CRUISE.

SEAPLANE.
The climb control settings for the seaplane are the same
as for the landplane with the exception that, for a pro-
longed climb, a slightly increased rate of climb will
result if the flaps are moved to CRUISE shortly after
take-off, provided there are no obstacles ahead.

FLIGHT CHARACTERISTICS.
For flight characteristics, see Section VI.

SYSTEMS OPERATION.
For additional information regarding the operation of

the various systems, see Section VII.
DESCENT.

1. Reduce airspeed to 100 knots IAS.
2. Propeller control lever full INCREASE RPM.
3. Mixture control FULL RICH.
4. Check instruments for desired ranges.
5. Clear engine periodically during descent.

PRE-TRAFFIC PATTERN CHECK.
Before entering the traffic pattern, check the following:

I. Fuel selector valve to fullest tank.
2. On airplanes without the fully-filtered air ind-

uction system, pull the carburetor filtered air control
handle out to the OUT-FILTER position, if dusty con-
ditions prevail.

3. All instruments in the correct ranges.
4. Check shoulder harness control unlocked.
5. Enter the traffic pattern as soon as permission is

given from control tower.

TRAFFIC PATTERN CHECK.
Traffic pattern checks and landing procedures are shown
in figure 2-2.

Note
See Section V for landing weight and CG
limitations.

LANDING.
LANDPLANE LANDING.
To obtain the normal landing performance shown on
figure A-6, proceed as follows:

1. Maintain a final approach airspeed of 70 knots
IAS.

2. Level off.
3. With power off, a distinct nose-down attitude will

result. Pull back gently on the control column and
make a three-point touchdown.

4. As soon as the airplane is firmly on the ground
and rolling forward, pull the control column fully back.

5. Use the rudder and steerable tailwheel to main-
tain a straight path. Apply wheel brakes gently and
gradually.

Note
For procedure in case of an emergency landing,
see Section III.

MINIMUM-RUN LANDING.
To perform a minimum-run landing, proceed as follows:

1. Wing flaps to LANDING.
2, Maintain a final approach airspeed of 55.60 knots

IAS.
3. Level off.
4. With power off, make a three-point touch-down.

Airspeed will be approximately 48 knots IAS.
5. As soon as possible, pull control column fully

hack and apply brakes.
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CROSS-WIND LANDING.
Due to the low landing speed of this airplane, unless
yea are thoroughly experienced in flying the airplane,
it is not recommended that a cross-wind landing he
attempted if the lateral component of the wind velocity
is more than 13 knots because it is only at or below this
figure that the drift can be cancelled out by yaw or
bank.

1. Wing flaps to LANDING.
2. Maintain a final approach airspeed of 70 knots

1AS.
3. Level off.
4. As soon as the airplane is firmly on the ground

and rolling, pull the control column fully back and
raise flaps to CRUISE. The airplane will tend to weather-
cock ; as the forward speed decreases, use the rudder
and steerable tailwheel to ease the airplane back to a
straight path. Apply wheel brakes gently and gradually.

Note
If the grass surface between runways is suit-
able, and if space between runways permits,
the effects of a cross-wind on the runway can
be overcome by landing into wind on the
grass. If this procedure is adopted, insure that
there are no other aircraft in the vicinity, and
that the runways are clear.

NIGHT LANDING.
When performing a night landing, switch on the land-
ing light as you turn into the final approach. It will
be necessary to make a power-on landing at approxi-
mately 1400 rpm so that, in the event of a misjudgment
of height, a go-around will be facilitated.

CAUTION 
(A)

On certain groups of airplanes ( A ) do not
operate the landing light until all radio navi-
gation equipment has been turned off, because
the presently installed 50 ampere generator
cannot handle the combined current require-
ments. The radio navigation equipment which
must be turned off includes the AN/ARN-12
marker beacon receiver, the AN/ARN-30A
VHF navigation omnirange equipment, and the
AN/ARN-42, AN/ARN-54, or AN/ARN-59
radio compasses. Failure to comply with this
instruction will result in overloading the elec-
trical system.

SEAPLANE LANDING.
The procedure for landing the seaplane is similar to that
for the landplane, but there are certain additional con-
siderations which must be taken into account. Before
attempting any seaplane landing, the Landing area should
be checked from the air to make certain that there are
no floating or slightly submerged objects on the actual
landing path. Seaplane landings should be made tail
low. See figure A-7 for seaplane landing performance.
If at all possible, do not attempt to land on rough water.
For a landing area, select a cove on the lee side of a
point, or an area to the lee side of a dock or a large
boat, having the smoothest available water surface.
This will prevent heavy impact loads hum being
imposed on the floats. Avoid landing on an absolutely
smooth (glassy) water surface, however, because of the
extreme danger involved in judging altitude. If neces-
sity demands a smooth-water landing, land near the
shore, or near a buoy or boar or other objects which will
provide a water line to aid in judging altitude. Keep
eyes on these objects rather than on the glassy water
surface ahead of the aircraft.

If a landing must be accomplished on a large
open area of glassy water, do not attempt to
glide down lower than 50 feet above the water.
Settle the seaplane through the remaining 50
feet with the nose up, and increased power.

When landing, do nor lowes the water rudders
until the seaplane has stopped planing, in ordcr
to prevent the water Iteiders from bti•,g
damaged.

SKIPLANE LANDING.
Before landing the skiplane, try to determine the nature
of the snow or ice on which it is proposrd to land.
Remember that snow-covered rough ground (Ala:limes
deceptively appears, from the air, as a suitable landing
area. In the case of frozen lakes, blue ice is g.alerally
quite thick and white ice nearly always thin; mlite ice

( A) U.S. Army 54-1666 thru 55-708
AFTER installation of Alti/ARC.:-44 FM Radio

55-4589 thru 55-4612
56-351 thru 57-2578 (except 56-4397), and 57-6137 thru 57.6153
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is often close to open water. Ice is usually thinner in
narrow inlets and on fast-flowing rivers which have
become frozen.

When landing on unmarked snow on a dull day, use
a power approach with a controlled rate of descent.

Do not attempt to turn at low altitudes.

GO-AROUND.
Decide as early as possible whether it is necessary to
go-around.

1. Throttle fully OPEN.
2. Emergency air handle ( ) OPEN only if

necessary.
3. Trim elevator.
4. As soon as a safe airspeed and altitude is reached,

wing flaps to CLIMB.

AFTER LANDING.
Immediately after turning off the runway:

1. Wing flaps to CRUISE.

POST FLIGHT ENGINE CHECK.
1. Set parking brakes.
2. Check ignition switch by setting throttle at 700

rpm and turning ignition switch OFF momentarily.
Check that engine stops firing completely. Conduct
this check as rapidly as possible to prevent severe
backfiring when the ignition switch is turned to BOTH
again.

If the engine dues nor stop firing completely,
shut down the engine_ Warn all personnel to
keep clear of the propeller until corrective
action is taken. The switch may be defective
or a magneto ground lead may be open.

The usual ignition system check will be un-
reliable when magneto ground trouble exists.

3. Cruising fuel air mixture check:
a. Throttle 1700 rpm.
b. Mixture control FULL RICH.
c. After engine speed and instruments have stabilized,

slowly move mixture control into the manual lean range
until approximately 100 rpm drop is noted, then return
to FULL RICH.

d. If a change of over 25 rpm increase occurs as a
result of this mixture, it indicates an excessively rich
carburetor.

4. Power check:
a. Control column fully back.
b. Open throttle to 1750 rpm.

( A) U.S. Army 56-371 thru 57-6182 ( except 56-4397), and MDAP 57-6522 dim 57-6525
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 2-2

1
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1

ENTER TRAFFIC

AT 1,000 FT.
100 KNOTS IAS

FUEL SELECTOR VALVE
TO FULLEST TANK

PRE-LANDING CHECKS

OF ENGINE CONTROLS

approach and landing procedure

REDUCE THROTTLE
MAINTAIN 80 KNOTS IAS
PROPELLER - INCREASE RPM

TRIM ELEVATOR AND RUDDER

FLAPS - LANDING
CUT THROTTLE
HOLD CONSTANT

APPROACH SPEED

OF 70 KNOTS IAS

START FLARE.
MAKE THREE-POINT
T UCK-DOW N

BEFORE TAXIING
FLAPS - CRUISE
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c. Check manifold pressure 23 in. Hg.
5. Ignition system check:
a. Check magnetos by switching to L and R alter-

natively. The drop in rpm when running on one
magneto should not exceed 100 rpm. Return the ignition
switch to BOTH between checks to allow the engine to
regain its normal rpm.

CAUTION 3

Conduct this check as quickly as possible to
prevent severe backfiring when the ignition
switch is switched on.

G. Idle mixture and speed check:
a. Close throttle completely. With throttle against the

idle stop, the engine should idle at 450 rpm.
b. When the engine speed is stabilized with the

throttle lever against the idle stop, move the mixture
control lever slowly and smoothly towards the IDLE
CUT-OFF position and carefully observe the tacho-
meter and manifold pressure gage for any change in
rpm or manifold pressure during this leaning procedure.

c. When the engine speed drops to 300 rpm during
the leaning procedure, return the mixture control to
FULL RICH position.

d. During the leaning procedure, an increase of more
than 10 rpm, and a decrease of more than 1/4 in. manifold
pressure, indicates an excessively rich idle mixture: an
immediate decrease in rpm and increase in manifold
pressure, if not preceded by a momentary increase in
rpm and a decrease in manifold pressure, indicates
that the idle mixture is too lean.

7. Report any unsatisfactory running of the engine on
the approved form.

STOPPING THE ENGINE.
1. When a cold weather start is anticipated, dilute

the oil as instructed in Section IX.
2. Allow the engine to cool below 150°C. (302°F.).
3. Run engine at approximately 1200 rpm,
4. Propeller control lever to HIGH PITCH.
5. Mixture control IDLE CUT-OFF.
6. When the engine has stopped, switch ignition

switch and the battery master switch OFF.
7. Throttle CLOSED.
8. Fuel tank selector valve OFF.

BEFORE LEAVING THE AIRPLANE.
LAND PLANE.

1. Have wheels chocked before releasing parking
brakes.
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2. Lock the flight controls.
3. Check that starter brush release control is at

ELECTRIC.
4. All switches OFF, except generator switch.
5. Carburetor hot air control lever COLD.
6. Elevator trim tabs at zero.
7. If the airplane is to be left in the open, it should

be tied down.
Note

Tie-down eyes are provided under the wings
at the strut attachments, and another on the
tailwheel attachment. Leave sufficient slack dur-
ing the tie-down operation to allow for tighten-
ing of the rope due to rain or humidity.

8. Place the protective covers in position. Protective
covers are provided for the pitot head, wing, tail,
engine, propeller, and windshield.

CAUTION

Make appropriate entries in the Form 781
covering any limits in the Flight Handbook
that have been exceeded during the flight.
Entries must also be made when in the pilot's
judgement the aircraft has been exposed to
unusual or excessive operations such as hard
landings, excessive braking action during
aborted take-offs, long and fast landings, and
long taxi runs at high speeds, etc.

SEAPLANE.
Moor the seaplane in accordance with the following
procedure:

1. When mooring against a jetty, the seaplane should
be secured with ropes tied to the mooring cleats at each
end of the float adjacent to the jetty, and the opposite
ends of the ropes securely attached to bollards or other
securing devices. There is a handling bar at the rear
underside of the fuselage to facilitate handling when
mooring. Suitably padded fenders must be placed be-
tween the float and the side of the jetty, the fenders
being attached, preferably, to a fixture on the jetty.
Sufficient slack must be allowed in the mooring ropes
to allow for tightening of the ropes due to rain, water
splash or humidity. Alternatively, the seaplane may be
moored to an offshore buoy by ropes tied around the
bases of the forward float attachment struts.

CAUTION

Always tie the mooring rope around both
struts; never between the struts.
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2. Lock flight controls.
I. Check that starter brush release control is at

ELECTRIC.
4. All switches OFF except generator switch.
5. Carburetor hot air control lever COLD.
6. Elevator trim tabs at zero.

7. If the seaplane is moored to an offshore buoy at
night, switch the anchor lights ON if required by
prevailing regulations.

8. Place the protective covers in position. Protective
covers are provided for the pitor head, wing, tail, engine,
propeller, and windshield.
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Figure 5-3—Operational Weight Limitations—LandplanE, Seaplane and Skiplane
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The flight loads are conveniently expressed as a multiple
of the gross weight. The number by which the gross
weight is multiplied to derive the flight load is known
as the load factor.

Limit load factors are the maximum values to which the
airframe may safely be subjected in flight. The boundary
lines, with red outlines, in the operating flight strength
diagram (figure 5-2) represent the limit load factors,
for a gross weight of 5,100 lb. resulting from maneuvers
initiated by the pilot. The load factors corresponding to
normal turns at various angles of bank and the associated
stalling speeds are shown below.

Angle of Bank
0°

Load Factor
1.0

Stalling Speed
(Knots 1AS)

59
48° 1.5 79
60° 2.0 93
66° 2.5 105
70° 3.0 113
73° 3.5 123

Flight loads of considerable magnitude may also result,
even in steady level flight, from atmospheric gusts. The
procedures outlined in Section IX under the heading
FLIGHT IN TURBULENCE AND THUNDER-
STORMS should be followed.

CENTER OF GRAVITY LIMITATIONS.
The center of gravity must always be maintained within
the prescribed limits through the use of the Weight and
Balance Handbook AN 01-1B-40.

The effect of forward or aft C.G. on taxiing, take-off,
stability and control is negligible. In landing, however,
more elevator control is required for the flare out with
the C.G. forward than with C.G. aft.
WEIGHT LIMITATIONS.
GENERAL.
The maximum permissible weight at which an airplane
can be operated, varies within broad limits. Following
are some of the controlling criteria, on which the maxi-
mum permissible weight is dependent under various
conditions.
BASIC OPERATING WEIGHT.
The basic operating weight on which the Weight Limi-
tation Chart is based, is 3,330 lb. This assumed value
is an approximate weight which includes the average
landplane basic weight plus pilot and full oil capacity.
Since individual airplane basic weights vary, it will be
necessary to adjust the chart for specific airplanes as
shown in sample problems and chart.

GROSS WEIGHT.
The maximum recommended gross weight of the air-
plane is 5,100 lbs. This is indicated on the Operational
Weight Limitations Chart (figure 5-3) by the diagonal
upper border of the green area. At this weight all air-

worthiness requirements are satisfied. Take-off at any
gross weight greater than the maximum recommended
gross weight will require authorization from the Com-
manding Officer. Refer to the yellow and red areas of
figure 5-3.

Landplanes operating at the maximum recom-
mended gross weight, or greater, must be fitted
with 8.50 x 10 tires on the main wheels.

Note
All seaplanes, including those flying at low
gross weights, must be fitted with a ventral
fin for directional stability, in accordance with
T.O. 1L-20A-210.

DISTRIBUTION OF LOAD.
The maximum load that the airplane can carry is depen-
dent on the way in which that load is distributed.

INTERNAL LOAD.
Maximum Static Distributed Floor

Load 	  100 Ib. per sq. ft.
Maximum Static Concentrated Floor

Load 	  200 lb. per sa ft.
(Surrounding Floor Unloaded)

EXTERNAL LOAD.
Bomb Racks, Static Load, each 	  250 lb.

	

i.e. per Wing..   500 Ha.
i.e. per Aircraft 	  1000 lb.

To stay within C.G. limits, use T.O. A_N01-1B-40.

MARGIN OF SAFETY AND LOAD FACTORS.
It is readily understandable that as a structure is loaded
to higher weights, its ability to withstand shocks or
additional loads resulting from maneuvers, becomes in-
creasingly less. The amount of shock or additional load
that the structure will sustain before failure occurs, is
the margin of safety. Should the mission require exces-
sive maneuvering or flight through turbulent air, it
would be advisable to maintain a larger margin of safety.
Load factors are used as an indication of the margin of
safety that is available.

WING LIMITATIONS.
Lines showing wing strength in terms of aircraft load
factors for combinations of fuel and alternate load are
shown for 3.5. g, 3.7 gand 3.9 g.

The 3.9 g line encompasses the load combinations which
the aircraft structure will sustain at the design gross
weight of 5,100 lb. Combinations of alternate load and
fuel for which the airplane structure is good for less
than 3.9 g, should be flown with caution, especially when
making turns and pullouts.

THE AIRPLANE WILL NOT NORMALLY BE
LOADED WITH ANY COMBINATION OF ALTER-
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NATE LOAD AND FUEL WHICH EXTENDS
BEYOND THE 3.5 g LINE, BECAUSE STRUCTURAL
DAMAGE TO THE WING MAY OCCUR.

LANDING GEAR LIMITATIONS.
The landing gear structure is designed for landing at a
contact sinking speed of 8.5 ft. per second.

When on floats, and loaded to 5,400 lb., the reserve
bubyancy is 75%.

PERFORMANCE LIMITATIONS.
In some instances, it will be found necessary to limit the
maximum permissible weight of the airplane, not because
of structural considerations but because of reduced per-
formance due to higher weights. Maximum Take-Off
Weight must necessarily be limited by the ability of the
of the aircraft to take-off within the available runway
length, and its ability to clear any obstacles.

Refer to Take-Off and Landing Charts in Appendix.

EXPLANATION OF THE CHART.
The green area represents the loading conditions that
present no particular problem in regard to strength or
performance of the aircraft. This weight should not be
exceeded unless dictated by the requirements of the
mission.

The yellow area represents Loadings of progressively
increasing risk as the red area is approached. Structural
strength becomes marginal and the performance may
become marginal depending upon aircraft configuration,
take-off altitude and ambient air temperature. Therefore,
adequate care must be exercised when operating in the
yellow area.

The red area represents loadings which are not recom-
mended. Under conditions of extreme emergency when
safety of flight is of secondary importance, the Com-
manding Officer will determine whether the degree of
risk warrants operation of the aircraft in the red zone.

Note
Operating weight should never exceed that
required for the mission since unnecessary risk
and equipment wear will otherwise result; in
addition, the take-off weight must also be con-
sidered in the light of available runways and
their altitude, surrounding terrain, atmos-
pheric temperatures, mission requirements, and
urgency of the mission.

To arrive at the weight of fuel and alternate loads, sub-
tract Operating Weight from relevant weight, as shown
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in sample below.

Normal Weight 	 	 4820 lb
Operating Weight consisting of
Basic Weight (assumed) 	  3200 lb
Pilot 	  200 lb
Oil (full)  	 471b

Fuel plus Alternate Load  1373 lb

Thus, as long as any combination of fuel and alternate
weights does not exceed the 1373 lb, of the sample,
the aircraft is loaded within the normal weight. Similarly
the weight of Fuel plus Alternate Load for the overload
weight and for the emergency overload weight may be
calculated.
However, since the actual Basic Weight of each aircraft
as given on Chart C of AN 01-18-40 varies with the
assumed basic weight of 3200 Ib above and in the
Weight Limitations Chart, it will be necessary to adjust
the result as read from the chart accordingly. If the
actual basic weight is less than 3200 Ib, the aircraft can
carry that amount more; if the actual basic weight is
more than 3200 lb, the aircraft can only carry that
amount less.

The C.G. of the combined Fuel, Alternate and Operat-
ing Weights should be within limits. Use AN 01-1B-40.

SAMPLE PROBLEMS.
1. What is the maximum alternate load that can he
carried under normal conditions with full internal fuel
tanks if actual Basic Weight is 3165 Ib?

Referring to Figure 5-3, maximum internal fuel load
is ar point B on horizontal scale. Project vertical line
upwards to intersect the "4820 lb normal" line. Project
horizontally to Alternate Load scale and read 785 lb.
Since actual Basic Weight is 3200 — 3165 = 35 lb less
than assumed, the final alternate load that can be carried
is 785 + 35 820 lb.

C.G. must be checked in accordance with Weight and
Balance Handbook AN 01-IB-40.

2. What is the maximum fuel load that can be carried
by a seaplane whose Basic Weight is 3450 lb for a pay-
load of 1100 lb under overload conditions?

Since a gross weight of 5100 lb will he used, the ventral
fin must be fitted and the Basic Weight increased by the
weight of the fin from 3450 lb to 3456 lb. From the
1100 lb point on the Alternate Load scale project hori-
zontally to the "5100 lb overload" diagonal line, and
then vertically down to the fuel load scale and read 550
lb. Since the actual Basic Weight is 3456 — 3200 256
lb greater than assumed, the final fuel load that can be
carried under these conditions is 550 — 256 = 294 lb.

The C.G. must be checked in accordance with Weight
and Balance Handbook AN 01-18-40.
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ELECTRICAL SYSTEM LIMITATIONS.( A)
All airplanes are at pre sent equipped with a 50 ampere
generator which, on certain groups of airplanes ( A ),
cannot produce enough current to supply all the elec-
trical and electronic equipment - at one time, For this
reason the following limitations are imposed:

1. On recent airplanes ( B ) do not operate the
AN/ARC-44 FM liaison radio and the AN/ARC-55
command radio simultaneously for any longer than is
necessary.

2. On earlier airplanes ( C ), when equipped with
FM liaison radio, do not operate the A_N/ARC-44 FM
liaison radio and the ARC-12 VHF communication
equipment simultaneously for any longer than is neces-
sary. Refer to the paragraph entitled VHF Command
Transmitters T-11A and T-13, in Section IV, for infor-

mation on the VHF equipment covered by the ARC-12
designation.

3. On all airplanes ( 	 ) to which the foregoing
limitations apply, do not operate the landing light until
all radio navigation equipment has been turned off.
The radio navigation equipment which must he turned
off is listed as follows:

a. AN/ARN-12 marker beacon receiver.
b. AN/ARN-30A VHF navigation omnirange equip-

ment. (Turn off VHF Navigation Receiver R-13B).
c. AN/ARN -42, AN/ARN -54, or AN/ARN-59 radio

compass.

Failure to comply with these limitations will result in
overloading the electrical system which, if prolonged,
could result in a total failure of the system.

U.S. Army 54-1666 thru 55-708
AFTER installation of AN/ARC-44 FM Radio

55-4589 thru 55-4612
56-351 thru 57- 2578 ( except 56-4397), and 57-6137 thru 57-6153

U.S. Army 56-351 thru 57-257B (except 56-4397), and 57-6137 thru 57-6153
U.S. Army 54-1666 thru 55.708 1 .

AFTER installation of AN/ARC-44 FM Radio
55-4589 thru 55-4612

(A)

(B)
(C)
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letteuidaellow
The correct method to perform a mission can be determined from the information
presented in the charts on the following pages. They are easy to interpret and
enable you to fly a greater distance at a better cruising speed, and to arrive at
your destination with more reserve fuel. Two sample problems are also included.

AIRSPEED INSTALLATION CORRECTION.
An airspeed installation correction table is shown in
figure A-I for computing calibrated airspeed (CAS)
from indicated airspeed (1AS).
Indicated airspeed is the airspeed indicator reading
corrected for instrument error.
Calibrated airspeed is indicated airspeed corrected for
installation error. Equivalent airspeed (EAS) is cali-
brated airspeed corrected for compressibility error.

Within the airspeed range of this aircraft the com-
pressibility error is negligible, and CAS ,- LAS. True
airspeed (TAS) is equivalent airspeed corrected for
atmospheric density.

TAKE-OFF DISTANCES.
Take-off characteristics are shown in figures A-2 and
A-3. An increase in gross weight, taking off from
fields at high altitudes in high atmospheric tempera-
tures, increase the take-off distance. Conversely, a lightly
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laden aircraft, sea-level take-offs, low atmospheric tem-
peratures, decrease the take-off distance.
When take-off conditions are doubtful, consult figures
A-2 and A-3.

CLIMB.
Climb characteristics are shown in figures A-4 and
A-5. The best rate of climb, for any aircraft, is obtained
at one specified speed which decreases with increase
in altitude. However, the best angle of climb and the
best rate of climb require different speeds and flap
settings.

LANDING DISTANCES.
Landing characteristics are shown in figures A-6 and
A-7. An increase in gross weight, landing on fields
at high altitudes in high atmospheric temperatures,
increase the landing distance_ Conversely, a lightly laden
aircraft, landing at sea-level, low atmospheric tempera-
tures, decrease the landing distance.

SAMPLE PROBLEMS.
The following sample problems employ actual chart
values and show how the charts should be used:
Problem 1. It is required that the airplane, as land-
plane, be flown to a base 550 miles away.
The first 300 miles of the flight will be carried out at
5000 ft. At this point, a climb will be made to 9000 ft.
to fly over mountainous terrain and the flight will be
completed at this altitude.

First the conditions of the problem must be established.

	

Required range   550 miles
Weather 	  CAVU
Winds

At home field, 25 mph effective head
wind at 5000 ft. At 300 miles out, 15 mph
effective tail wind at 9000 ft.

Aircraft basic weight (with specified
equipment) 	  3195 lbs.

Oil 6.25 U.S. gal 	 47 lbs.
Fuel, front tank 35 U.S. gal.

center tank 35 U.S. gal.
rear tank 25 U.S. gal. 	 138 gal. 	 828 lbs.

external tank 43 U.S. gal.
Crew (1) 	 200 lbs.
Passengers (2) + Baggage 	 550 lbs.

Gross Weight 	 4820 lbs.

Now it is necessary to establish the flight plan.

As the charts give only cruise ranges under no wind
conditions, and do not include any reserves, it is neces-
sary to compute first all allowances and reserves which

will be required to cover warm-up, take-off, climb, influ-
ence of wind and general reserve.

GENERAL RESERVE.
In column IV of the Flight Operation Instruction Chart
(figure A-11), we find that 20 gallons represent 1 hour
flying time at 5000 ft. and this reserve is considered
satisfactory.

Warm-up, take-off allowance for 10 minutes and climb
to 5000 ft. need 11 gallons of fuel according to the
climb Chart, (figure A-4).

After the airplane has flown 300 miles, it is to be
climbed to 9000 ft. Reference to the climb chart
shows that 15 gallons are required to climb from S.L.
to 10,000 ft., and as we have seen, 11 gallons to climb
from S.L. to 5000 ft. With a supplementary small
reserve, assuming the climb to 10,000 ft., the difference
of the two quantities, 4 gallons, is needed for the
second climb. To find the quantity of fuel for wind
reserve, we assume that the first stage of the trip, 300
miles, will be flown according to instructions in column
IV (Flight Operation Instruction chart, figure A-11).

The true airspeed will be 122 mph (opposite to 5000
ft.—Column IV, figure A-11). Therefore, `no wind
time' of the first stage will be

300 = 2.46 hrs., with 25 mph of head wind time
- --122
300	 3.1 hrs.

122-25

The additional fuel required to account for the head
wind at an hourly consumption of 20 gph (column
TV, figure A-11), is the increase in time, due to the
wind, multiplied by the consumption per hour .

(3.1 — 2.46) x 20 - 12.8 gallons

As normally tail winds are treated as no wind condi-
tion, the wind reserve for the second stage = 0 gallons.

Collecting all the required allowances:

General reserve for unexpected difficulties 20
Warm-up, take-off and climb to 5000 ft 11
Climb from 5000 to 9000 ft. 	 4
Wind reserve (first stage) 	 13
Wind reserve (second stage) 	 0

Total Fuel Allowance 	 48 gallons

Subtracting this from the total fuel of 138 gallons, we
have the fuel available for cruising:

138
48

90 gallons for cruising
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Consulting the Flight Operation Instruction chart, it
may be seen that with the power setting of Column. IV.
with 90 gallons, 564 miles can be covered.

Problem 2. Suppose that upon arrival over the desti-
nation at the completion of Problem 1, it is found that
the field is closed because of had weather and an alter-
nate field 100 miles farther on must be used.

Suppose the general reserve is available. Reference
to the Flight Operation Instruction chart (figure A-11)
shows that the required range may be found in column

IV or V as desired. If column IV is used, TAS ar
9000 ft. will be 131 mph.

Under no wind conditions, time for the flight will be
100 -=. 0.77 hrs.

131

Fuel required will be 21 gph x 0.77 = 16 gallons.
Fuel left in the tanks upon arrival at the alternate field
will be

20 - 16 = 4 gallons

AIRSPEED INSTALLATION CORRECTION TABLE
(Ali Configurations and Loading Conditions)

MODEL: 	 L-20A 	 ENGINE: R-985-AN-1 or AN-3

1

Instrument Reading

FLAPS
Add Correction

UP
to

to Obtain CAS

1
FLAPS DOWN

Add
Instrument Reading

'CLIMB' OICLANDING 1

Correction 10
to Obtain CAS

IAS (KNOTS) CORRECTION (KNOTS) lAS (KNOTS) CORRECTION (KNOTS)

50 _ 3 50 4

100 -3 105 -4

150 ____3

175 -3

REMARKS;

DATA AS OF: 	 15 SEPT. 1951

DATA BASIS: 	 FLIGHT TEST

Figure A-I Airspeed Installation Correction Table
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Ca .

Cti
(I)

•••1
0
Ok-
a)

0

CT
n

0

0
a
3

TAKE-OFF DISTANCES,.... 	 ,,
FLAPS, 	 TAKE-OFF

MODEL. (SI: 	 L-20A (LAND PLANE)

•

FEET
SURFACE 	 RUNWAY

ENGINE(S): (1) it -965 -AN - 1 or AN -3

HARD

CONFIGURATION
AND

GROSS WEIGHT
LB.

LULUwinn n
t-1 ■--
LU +-
oc-i
0- <

-5 DEG. CENT. +15 DEG. CENT. -+35 DEG. CENT. +55 DEG. CENT.

ZERO
WIND

30 KNOT
WIND

ZERO
WIND

30 KNOT
WIND

ZERO
WIND

30 KNOT
WIND

ZERO
WIND

30 KNOT
WIND

GROUND

RUN

CLEAR

50'
GROUND

RUN
CLEAR

50'

GROUND

RUN

CLEAR

50'
.

GROUND
RUN

CLEAR
50'

GROUND

RUN
CLEAR

50'

GROUND

RUN

CLEAR

50'

GROUND

RUN

CLEAR
50'

GROUND
RUN

CLEAR
50'

.

4820

(WITH LONG

RANGE TANK)

SL 455 790 125 340 504 880 140 380 605 1060 170 455 655 1145 185 495

1,000 820 130 355 520 910 145 395 625 1040 175 470 675 1175 190 515

2,000 40 135 365 535 935 	 I 150 405 645 1120 180 485 695 1215 195 525 	 _
3,000 495 870 140 375 550 965 155 415 660 1160 185 500 715 1255 205 540

4,000 520 920 145 390 580 1020 	 I 160 440 695 1220 195 525 755 1325 210 570

5,000 30 1100 175 475 755 1320 210
•

565 820 1430 225 615

4400

(WITH LONG

RANGE TANK)

IL 3012 100 420 740 113 320 505 890 135 385 545 960 145 41,5

1000 390 690 105 295 435 765 117 330 520 920 140 395 565 995 1 	 •
2,000 400 705 110 305 445 785 1 	 120 340 535 945 145 405 560 1020 155

3,063 315 460 Eno I 	 125 350 555 975 150 420 600 1050 165 455
-

'I 'M Millangill
0 485 855 I 130 365 sap_ 1020 160 440 630 1110 170 475

5,000 360 525 925 145 400 630 1110
1,

170 ... 480 680 1200 	 , 190 520
,

4000

(WITH LONG

RANGE TANK)

SL

1,000

2,000

3,000

4000

310

Mal

IIMM
lain

• 1

595

•30

75

80

84

86

• ,

250

260
270
280

5

345

355
365
380

400

640

660
680
700
740

85

90

I 	 92
I 	 95

I 	 100

280

290

300

310

415

430

440

455

770

780

815

840

103 340 450 830 110 365

107 350 460 860 115 375
110 360 475 885 120 390_

405113 370 495 910 125
325 480 890 119 390 520 960 130 425

5,000
• b wirim . 435 BOO 108 355 520 960_ 130 425 565 1040 140 460

510 0

(WITH LONG

RANGE TANK)

SL 50 11‘ 140 390 555 1000 155 430 650 1190 185 510 710 1290 700 570
1,000 510 920 I 	 145 400 570 1030 160 440 670 I 22D 190 530 730 1330 205 580

2,000 520 950 I 	 150 410 585 1060 165 455 690 i 255 195 550 770 1400 215 590

3,000 540 985 I 	 155 420 •05 1100 I 	 170 470 720 1305 200 570 790 1440  225 610

4,000 580 1050 I 	 160 440 640 1160 I 	 180 500 760 1385 215 590 830 1505 240 645

5,000 620 1120 170 480 690 1255 I 	 195 535 820 1485 230 630 880 1602 260 685
,-

REMARKS: 	 TAKE-OFF DISTANCES
UNDER NORMAL

DATA AS OF: 	 1 DEC. 1957
DATA BASIS: 	 FLIGHT TEST

ARE AIRPLANE REQUIREMENTS
SERVICE CONDITIONS

FUEL GRADE:91/96
FUEL DENSITY:6 LB./GAL.

Al, Ferok•WPAVII 046 JUN 5k IM
WADC Form -

(11 Jun 5'



0
C

(1)

SEAPLANE TAKE-OFF CHART
S.,. 	 yi

FLAPS, 	 TAKE - OFF 	 WATER
MODEL(S); 	 L-70A (SEAPLANE) 	 ENGINE ($):(1)R-985.AN-1 or AN-3

CONFIGURATION
AND

GROSS WEIGHT
LB.

-5 DEG. CENT. 1-15 DEG. CENT. +35 DEG. CENT +55 DEG. CENT.

ZERO WIND 3D KNOT WIND ZERO WIND 30 KNOT 	 WIND ZERO WIND 30 KNOT 	 WIND ZERO WIND 30 KNOT WIND

TIME
(SEC.)

DIST.
(FEET)

TIME
(SEC.)

DIST.
(FEET)

TIME
(SEC.)

DIST.
(FEET)

TIME
(SEC.)

01ST.
(PEET)

TIME
(SEC.)

DIST.
(FEET)

TIME
(SEC.)

DIST.
(FEET)

TIME
(SEC.)

DIST.
(FEET)

TIME
(SEC.)

DIST.
(PEET)

4820
(WITH LONG

RANGE TANK)
16 720 8.5 210 17 800 9-0 230

_

18.5 960 10 280 19 1040 10 300

4400
(WITH LONG

RANGE TANK)
15 615

N

8 180 16 680 8.5 200 17.5 815 9.5 240 18 885 10 260

4000
WITH LONG

RANGE TANK)
14 525

.

7.5 155 15 585 8.0 170 16 700 9

■

205 17 760 9

.

225

5100
(WITH LONG
RANGE TANK)

17 800 9.0 230 18 890 9.5 250 19 1070 10.5 310 20 1160 10.5 330

REMARKS: TAKE -OFF TIMES AND DISTANCES ARE AIRPLANE
REQUIREMENTS UNDER NORMAL SERVICE CONDITIONS

(TIME FIGURES ARE APPROXIMATE).

DATA AS OF: 	 I DEC. 1957 	 FUEL GRADE; 	 91/96
DATA BASIS: 	 FLIGHT TEST 	 FUEL DENSITY: 	 6 LB./GAL.

7a-
Tc .

WADC Form 241E
(11 Jun 51)



Appendix I 	 T.O. 11-20A-1

CLIMB CHART FOR NORMAL POWER
STANDARD DAY

MODEL(S)! L-20A (LAND PLANE) 	 ENGINE(S):0) R-985-AN-1 or AN-3

CONFIGURAr1014: WITH LONG RANGE TANK CONFIGURATION. WITH LONG RANGE TANK
WEIGHT: 	 41120 LBS. WEIGHT: 	 4400 LBS.

APPROXIMATE APPROXIMATE
M.P.

uss PRESSUREPRESSURE CAS
RATE FROM SEA LEVEL FROM SEA. LEVEL RATEIN. ALTITUDE IN .

OP FEET OF

CLIMS DIST. TIME FUEL H.G. KNOTS KNOTS H.G, FUEL TIME DIST. CLIMB

920 7(1) 33-5 81 5.L. 81 33.5 7(1) 1090

875 7 6 11 32_0 77 5.000 77 32_0 10 5 6 1055

625 16 12 15 F. 	 T. 74 10.000 74 F. 	 T. 14 10 14 760

365 31 22 20 F. 	 T. 69 15.000 69 F. 	 T. 17 18 25 465

100 59 44 27 P. 	 T. 20.000

21,200 24 37 50 100

REMARKS:
( 1 ) WARM-UP AND TAKE-OFF ALLOWANCE

DATA AS OF: 1 NOV. 1951
DATA BASIS: FLIGHT TEST

RATE OF CLIME: FEET PER MINUTE

DISTANCE NAUTICAL MILES

TIME: MINUTES

FUEL-GALLONS

CAS: CALIRRATED AIRSPEED

F.T. FULL THROTTLE
M.P. MANIFOLD PRESSURE

FUEL GRADE: 91/96
FUEL DENSITY: 6 LB./GAL.

WADC Form 2413
(11 Jun 51)

Figure A-4 (Sheet I of 2 sheets) Climb Chart for Normal Power—Landplane
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T.O. 11.-20A-1 Appendix I

CLIMB CHART FOR NORMAL POWER
STANDARD DAY

MODEL(S): 	 L -20A (LAND PLANE) 	 ENGINE(S)41)11-905-AN-1oe AN-3

CONFIGURATION: 	 WITH LONG RANGE TANK CONFIGURATION: WITH LONG RANGE TANK
WEIGHT: 	 4000 LBS. WEIGHT: 5100 LES.

APPROXIMATE
'- APPROXIMATE

M.P.
GAS PRESSURE CAS

M.P.
RATE FROM SEA LEVEL FROM SEA LEVEL RATEIN. ALTITUDE IN

OF FEET OF
CLIMB DIST. TIME FUEL H.G. KNOTS NG. FUEL TIME DIST. CLIME

1255 711) 33.5 77 S.L. 82 33.5 7(I ) 822

1220 5 4 10 32-0 73 5,000 78 32.0 12 7 8 775

920 11 9 13 F. 	 T. 70 10.000 74 F. 	 T. 17 15 18 525

605 20 15 16 F. 	 T. 65 15.000 70 F. T. 22 28 34 260
18,000 F T. 29 49 57 100

300 34 26 20 F. 	 T. 61 20.000

100 54 42 24 23.200

REMARKS:

(1) WARM-UP AND TAKE-OFF ALLOWANCE

RATE Of CLIMB: FEET PER MINUTE

DISTANCE, NAUT MILES

TIME: MINUTES

FUEL: GALLONS
CAS: CALIBRATED AIRSPEED

F.T. FULL THROTTLE
M.P. MANIFOLD PRESSURE

DATA AS OF: I DEC. 1957 	 FUEL GRADE: 91/96
DATA BASIS: FLIGHT TEST 	 FUEL DENSITY: 6 LB./GAL.

WADC Form 241J
(11 Jun 51)

Figure A-4 (Sheet 2 of 2 sheets) Climb Chart for Normal Power—Landplane 	
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Appendix I
	

T.O. 1L-20A-1

CLIMB CHART FOR NORMAL POWER
STANDARD DAY

mooEL(s) , 	1,20A (SEAPLANE)	 ENGINE(5).(1) R-935-AN-I or AM-3

CONFIGURATION: WITH LONG RANGE TANK CONFIGURATION: WITH LONG RANGE TANK
WEIGHT: 4820 LBS. WEIGHT: 	 4400 LBS.

APPROXIMATE PM.. c►s PRESSURE CAS
M.P. APPROXIMATE

RATE FROM SEA Lt.. EL IN ALTITUDE IN FROM SEA LEVEL RATE
OF FEET OF

CLIMB D1ST. TIME FUEL H.G. KNOTS KNOTS H.G. FUEL TIME DIST. CLIMB

805 RI 33_5 78 S.L. 78 33 5 7(1 985

755 8 6 11 3 2-0 74 5.000 74 32 0 11 5 7 930

495 19 14 16 F. 	 T. 68 10.000 68 F. 	 T. 15 12 15 615

230 36 28 23 F. 	 I. 62 15.000 62 P. 	 T. 20 a 29 305

101i 57 44 29 17.600

18.300 26 39 50 100

REMARKS:

(1) WARM-UP AND TAKE-OFF ALLOWANCE

DATA AS OF: 1 NOV. 1951
DATA BASIS: ESTIMATED

RATE OF CLIMB: FEET PER )UNITE
OISTANCE, HAU T . MILES

TINE MINUTES

FUEL: GALLONS
CAS: CALIBRATED AIRSPEED

F.T. FULL THROTTLE

M.P. MANIFOLD PRESSURE

FUEL GRADE: 91/96
FUEL DENSITY: 6 Lb./GAL.

WADC Form 241J
(11 Jun 51)

76
	 Figure A-5 (Sheet 1 of 2 sheets) Climb Chart for Normal Power—Seaplane



T.O. 11-20A-1 Appendix I

CLIMB CHART FOR NORMAL POWER
STANDARD DAY

MODEL(S): 	 L-20A (SEAPLANE) 	 ENGINEISHT I It-VMS-AN-I or AN-3

CONFIGURATION: WITH LONG RANGE TANK 	 CONFIGURATION: 	 WITH LONG RANGE TANK
WEIGHT: 	 4000 LBS. 	 WEIGHT: 	 I17(1 LB.

APPROXIMATE M.P.

IN

H,G

CAS

KNOTS

PRESSURE
ALTITUDE

FEET

CAS
M.P

IN

H,G.

APPROXIMATE

RATE
OF

CLIMB

FROM SEA LEVEL FROM SEA LEVEL RATE
OF

CLIMBDIST. TIME FUEL FUEL TIME DWI'

1165

1120

795

460

5

12

22

4

10

18

7(1)

10

13

17

33 5

32 0

F. 	 T.

F. 	T.

74

70
64

58

S.L.

5.000

10 000

15 000
15,300

20.500

79

75

69

63

33.5

32.0
F. T

F. T.
F T

70;

13

18
25
27

8

18

38.5
45

10

22
41
46

700

650
380

NO
100

REMARKS:

(1) WARM-UP AND TAKE -OFF ALLOWANCE

RATE OF CLIMB: FEET PER MINUTE
LNSTANCENAOT RILES
'Ilia. MINUTES

FUEL. GALLONS
CAS; CALIERATED AIRSPEED

F.T.FULL THROTTLE

M.P. MANIFOLD PRESSURE

DATA AS OF: I Dec. 1957 	 FUEL GRADE: 91/96
DATA BASIS: 	 FUEL DENSITY: 6 LB./GAL.

WADC Form 241J
t Jun 51)

Figure A-5 (Sheet 2 of 2 sheets) Climb Chart for Normal Power—Seaplane
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BEST [AS
FOR APPROACH

POWER
OFF

KNOTS

70

60

56

52

75

'LANDING' FLAPS - HARD SURFACE • NO WIND

AT 2000 FT 	 1

GROUND

ROLL

CLEAR GROUND
ROLL

CLEAR
30'

GROUND
ROLL

500 975 530 1040 565

455 910 485 965 510

420 870 445 925 475

360 790 385 840 405

555 1050 580 1105 610

GROSS
WEIGHT

LB

4820
(WITH LONG

RANGE TANK)

4400
(WITH LONG

RANGE TANK)

4000
WITH LONG

RANGE TANK

3600
( WITH LONG
RANGE TANK)

5100
( WITH LONG

RANGE TANK)

POWER
ON

AT SEA LEVEL AT 4000 FT

CLEAR

50'

1100

1020

980

890

1165

AT 6000 FT

GROUND
ROLL

CLEAR
SO'

600 1170

545 1090

505 1040

435 945

6 55 1240

Appendix I 	 T.O. 11-20A-1

LANDING DISTANCE - FEET
STANDARD DAY

MODEL (5). I-20A (LAND PLANE) 	 ENGINES) (1)R-985-AN-1 or AN-3

REMARKS. LANDING DISTANCES ARE AIRPLANE REQUIREMENTS

UNDER NORMAL SERVICE CONDITIONS

DATA AS OF: 1 DE
DATA BASIS; RIG

C. 1957
FIT TEST

FUEL GRADE. 91/96
FUEL DENSITY: 6 LB./GAL.

WADC Form 291Q

(11 Jun 5 1)

Figure A-6 Landing Distances—Landplane
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T.O. 11.-20A-1
	

Appendix 1

LANDING DISTANCE - FEET
STANDARD DAY

MODEL (5): L-20A (SEAPLANE) 	 ENGINE (S)fl ) 4-</45-4N-1 of A11-3

GROSS
WEIGHT

LB

BEST IAS
FOR APPROACH 'LANDING' DEGREE FLAPS - HARD SURFACE - NO WIND

POWER
OFF

POWER
ON

AT SEA LEVEL  AT 2000 FT AT 4090 FT AT 6000 FT

WATER CLEAR 	 : WATER CLEAR WATER CLEAR WATER CLEAR

KNOTS RUN SO' RUN SO RUN SO' RUN 50'

4820
(WITH LONG 70 725 1200 770 1275 815 1350 870 1440

RANGE TANK)

4400
(WITH LONG 60 660 1115 700 1185 745 1255 790 1335

RANGE TANK)

4000
(WITH LONG 56 610 1060 650 1125 685 1190 730 1270

RANGE TANK)

3600
WIN LONG 52 515 945 550 1000 580 1060 615 1130

RANGE TANK)

5100
I WITH LONG 75 780 1285 830 1370 870 1450 935 1550
RANGE TANK)

FUEL GRADE: 91/96
DATA AS OF: la, s4 nip 	FUEL DENSITY; 6 LR /GAL.
DATA BASIS: ""

WADC Farm 241Q
(11 Jun 50

Figure A -7 Landing Distances —Seaplane 	 79



Appendix 1
	

T.O. 1L-20A-1

MAXIMUM ENDURANCE
STANDARD DAY

MODEL (SI 4-20A (LAND PLANE) 	 ENGINE(5):(1)R•915-AN-1 or AN-3

CONFIGURATION: WITH LONG RANGE TANK
WEIGHT:4820 LBS.

CONFIGURATION 	 WITH LONG RANGE TANK
WEIGHT: 4400 LB.

I

APPROXIMATE
CAS

KNOTS

.

PRESSURE
ALTITUDE

FEET
CAS

KNOTS

APPROXIMATE

LBS /HR MIX. RPM x.p.
IN. Ng

x.P.
IM. HS

RPM IAIX. L BSiiiR

77

83

89

1600

1600

1600

22.5

220

22.0

71

71

71

S. L.
5.000

10.000

68

68
68

21 5

21 0

20.5

1600

1600

1600

M. L.

M L

M. L.

71.0

75 0

80.0

CONFIGURATION: WITH LONG RANGE TANK 	 CONFIGURATION: 	 WITH LONG RANGE TANK
WEIGHT: 	 4000 LB. 	 WEIGHT; 	 5100 LB.

64.0

68.0

71.0

M. 	 L.

M. L

M. L

1600

1600

1600

20.0

19 5

19.0

64

64

64

S. 	 L.

5000

10 000

74

74

74

230

23.0

22.5

1600

1600

1600

M. L.

M. L

M. L.

85

93

100

REMARKS: 	 "S/HR: FUEL FLOP
CAS: CALIBRATED AIRSPEED
M.P. PLAPIFOLID FP ESSURE
MIX: MIXTURE

M.L. MANUAL LEAN

DATA AS OF: 1 DEC. 1957 	 FUEL GRADE: 91/96
DATA BASIS: FLIGHT TEST 	 FUEL DENSITY: 6 LB./GAL.

WADC Form 241U
(11 Jun 5 1)

80
	 Figure A-8 Maximum Endurance—Landplane



T.O. 11.-20A-1
	

Appendix I

MAXIMUM EN DURANCE
STANDARD DAY

MODEL ( .51 L•20A (SEAPLANE) 	 ENGINE(S);(1)R.985.AN.1 nr AN.3

CONFIGURATION: WITH LONG RANGE TANK
WEIGHT; 4820 LS.

CONFIGURATION WITH LONG RANGE TANK
WEIGHT: 	 4400 L55.

APPROXIMATE
CAS

KNOTS

PRESSURE
ALTITUDE

FEET

CAS

KNOTS

APPROXIMATE

LBS /HR NI X. RPM M.P.

IN. Hip
M.P.

IN. Ng
RPM MIX. LB5/HR

89

95

103

M. L.

M. L.

M. L.

1600

i 600

1600

24.50

24 25

24.0

70

70

70

S. L.

5,000

10,000

66

66

66

22.75

22.25

22..0

1600

1600

1600

M. L

M. L

M. L.

79

84

89

CONFIGURATION. 	 WITH LONG RANGE TANK 	 CONFIGURATION: WITH LONG RANGE TANK
WEIGHT: 	 atmo LB. 	 WEIGHT: 5100 La.

70

73

78

M. 	L.

M. 	L.

M. 	L.

1600

1600

1600

21-25

21 0

20 5

s• 	 L.

5000

10 000

72

72

T2

25. 5

25.25

24.75

1600

1600

1600

M. L.

M. L.

M. L.

T

98

106

114

REMARKS: 	 LBS/HII, FUEL FLOW
CAS: CALIBRATED AIRSPEED
M.P. MANIFOLD PRESSURE
NM MIXTURE
M.L. MANUAL LE AN

DATA AS OF: 1 DEC. 1957 	 FUEL GRADE: 	 91/96
DATA BASIS: 	 FUEL DENSITY: 	 6 LB./GAL.

WAUC Form 2.4 1U
(1 1 Jun 5 1)

Figure A -9 Maxim urn Endurance—Seaplane 	
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Appendix 1
	

T.Q, I 1-20A-1

COMBAT ALLOWANCE CHART

MILITARY POWER

STANDARD DAY

MODEL L-20A 	 ENGINE: R-985-AN-1 or AN-3

PRESS. ALT.
FT.

R.P.M.
M.P.

INCHES HG.
MIXTURE

TIME
LIMIT
MIN.

FUELLIMIT
CYL. HD.
TEMP. °C.

FLOW
LB./MIN.

S. L . 2300 35.5 M R 5 260 5.7

2,000 2300 35.0 M R 5 260 5.7

4,000 2300 F. T. M R 5 260 5.6

6,000 2300 F. T. M R 5 260 5.2

8,000 2300 F. T. M R 5 260 4.9

10,000 2300 F. T. M R 5 260 4.5

12,000 2300 F. T. M R 5 260 4.2

14,000 2300 F. T. M R 5 260 3.8

16,000 2300 F. T. M R 5 260 3.5

18,000 2300 F. T. M R 5 260 3.2

20,000 2300 F. T. M R 5 260 2.9

REMARKS;

DATA AS OF 	 1 NOV. 1951 	 FUEL GRADE: 91/96
DATA BASIS: PRATT AND WHITNEY 	 FUEL DENSITY: 6 LB./GAL.

Figure A- i0 Combo, Allowance ace?
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1..■d.ad

AIRCRAF1 MODEL IS):
1,2011 (LANDPLANE)

ENGINE 	 (510) R-985-AN-1 or AN-3

7

FLIGHT OPERATION INSTRUCTION CHART
STANDARD DAY

CHART WEIGHT LIMITS: 	 5100 	 TO 4820 	 POUNDS

EXTERNAL LOAD ITEMS:
LONG RANGE TANK

NUMBER OF ENGINES OPERATING: 	 1

INSTRUCTIONS FOR USING CHART! 	 Sal•er FIgura In FUEL selaan my..! ra 0 , I•. If•nn amounr./ NO Iv i,•

stead far eruIsIng TO.• Lori menially it r1614 ar lair and •rrl•cr RANGE !rola. equal In el ar•rnar than I1,• stafur• or

naatiael air alley re la. Ilawn. 	 1...Really hal•w end appazIts ralu•• nmar•sr daalrad ervi•Ing .111furfa (ALT.) read

17..RIA.annifa1d Ilftl•1. (M.P.) and MIXTURE lamina reauir•d. 	 R•far re carraapondlna column and aftliud• tar ad..

power •tIng• whom aras• w•ly1.4 fall. b.lnw limit. af this chart.

NOTES. 	 Caltann I 	 la far arnorg•nry kly].■ .peal mulling only, Call.nnn• II, 111, 	 IV oing V gly• pralpasair• In-

craaa• in Pena* or a Necrlfle• In *Road. 	 Mr allay per gal. 	FIACIal.	 } (no aim!), gals. 	 p., h r.O.P.H. ) and

rm. aitypo•d IT.A,34 cr. apprerelmara Yalu.. For rearsnear 	 Row. yolaro• on Int an nyarna• airplane living elan.

Ina wind)

COLUMN I FUEL('

GAL.

COLUMN II COLUMN 111 COLUMN IV FUEL[!

GAL. 

138
130
120
110

COLUMN V
RANGE IN AIRMILESRANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILESRANGE IN AIRMILES

STATUTE

884
832
768
704

NAUTICAL 

768
723
667
611

STATUTE NAUTICAL STATUTE _1

642
604
557
510

SUBTRACT
NAUTICAL 

FUEL
559
525
485
444

STATUTE 

ALLOWANCES
718
676
624
572

NAUTICAL 

NOT AVAILABLE
624
588
542
497

STATUTE 

FOR CRUISING
800
754
696
638

I 	 NAUTICAL 

(I)
695
646
695
554

475
447
413
378

413
389
359
329

138
130
120
110

344
310
275

299
270
239

100
90
80

463
416
369

403
362
321

520
468
416

452
407
362

589
522
4454

504
454
103

100
90
80

640
576
512

556
500
445

241
206
172

210
179
150

70
60
50

322
274
230

280 	 364
238 	 312
200 	 260

316
271
226

406
348
290

353
302
252

70
60
50

448
384
320

389
334
278

137
103
69

119
90
60

40
30
20

184
138
92

160 	 208
120 	 156
80 	 104

1111 	 232
136 	 174
90 	 116

202
151
101

40
30
20

256
192
128

222
167
111

3.44 	 MAXIMUM CONTINUOUS PRESS

ALT.

FEET

4-6 	 STAT.4.O 	 NAUT. 	 141./GAS• 5.2 STAT. 4.5■ HAUT. 	 kw /GAL. 	 5.R STAT 5.04 SAUT. 	 140,` GAL. pREss

ALT.

FEET

6,4 STAT. 5.56 HAUT. 	 MI./ GAL.

a!

CL

.: 2
i i

—

sip( APPROX.
_11
it.

.." 	 ....2
4 	i'.1

3

APPROX. 11 ,1,

4

APPROX. 	
ir

..,
a: 	 RF

XI 	 tri

MIX•
APPROX.I • 	 111

ail i
—

MIX. APPROX.

TURF TOT
"mit

T.L.S.
AM-

TUBE
TOT

GAVFIR
T.A.S. 	

I:

MIX

TORE TOT
G1I/EIR

T.A.3• _.11: TIME TOT
Gil/HR

T.A.S.
TURF TOT

isLIHR

T.A.S.

MPH KMMPH KR MPH KN 	 w Am.' RNMPH GM

40000

33000

30000

40000

25000

30000

25000

20000

15000

25000

MOOD

11003

2200

2100

2050

27.00

26.50

30.00

F.R.

F.R.

F.R.

32
31

29

148
140
132

129 	 2000
122 	 1900

115 	 1900

26.25
moo
29.00

F.R.
FA,

1,6.

27
26

24

140
133
125

122 	 1800
116 	 1600
109 1 1600

26.00
29.00
29.50

M.L.
M.L.

Mi.

23
22
20

133
125
117

116
109
102

100110
sopa

A 	5.L.

1600
1600
1600

27.00
25.75
26.00

M.L.
M.1.,
M.L.

22
18
16

121
112
104

105
97
917

2200

2200
2200

27.00

33.00
33,50

F.R.

F.R.
P.R.

44

44
42

140

151
145

139

131
126

10000

0000
S.L.

REMARKS: 	 EXAMPLE 	 LEGEND
1 	 Make allowance for warm-up, take-off and climb 	 At 	 5100 	 lb. gross weight with 	 120 	 of fuel (after 	 ALT.:Pressure Altitude 	 F.R.:Full Rich
(see figA_,s.) plus allowances for wind, reserve and 	 deducting total allowances of 	 18 	 ) to fly 	 620 	 M.P.:Manifold Pressure 	 A.R.:Auto Rich
combat as required. 	 statute airmiles at 5000_ ft, altitude maintain 	 1900 	 G.P.H. :Fuel flaw per hour 	 A .L.: Auto Lean

rpm and 27.75 in. manifold pressure with mixture set: 	 TAS:True Airspeed 	 C.L.:Cruising Lean
Full Rich 	 when weight decreases below 	 KN. :Knots 	 M.L: Manual Lean

4820 .1b. refer to next weight chart, 	 4820 	 to 	 4400	 S.L.:Sea Level 	 F.T.: Full Throttle
lb under co]. in 	 to 	 5000 	 ft. 91/96

FUEL GRADE:
DATA AS OF: 1 DEC. 1957 	 BASED ON. Flight Test 	 FUEL DENSITY: 	 6 LB. GAL.

WADC Form 241K
(I 1 Jur 51)
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AIRCnr,I- 	 MODEL (S):
L-20A (LANDPLANE)

ENGINE 	 (S)il) R-985-AN-1 	 or AN-3

FLIGHT OPERATION INSTRUCTION CHART
STANDARD DAY

CHART WEIGHT LIMITS: 	 4820 	 To 4400 	 POUNDS

•-•••.•••••-
EXTERNAL LOAD ITEMS:

LONG RANGE TANK

NUMBER OF ENGINES OPERATING: 	 1

INSTRUCTIONS FOR USING CHART: 	 Select fipur• I,, FUEL column equal to or less than amount of fool to 6.
tided for cruleing move horizontally to tight at left wool select RANGE volt. equal to or greater thorn the statute of

nautical air mile. to be flown. 	 Vertically below and opposite value. nearest desired mut Ong altitude (ALT.) mod
ILPmomonliold pr 	  (M P ) and MIXTURE melting required. 	 Reim to col.•.pending column and altitude for new
power antling• wfien WO". weight Win helm. limits el skis Amt.

NOTES, 	 Column I 	 is fat tonerpenry high speed mils rep only, Caluntne II, III. IV and V give plasuseeiv• ins

crepe. I n range of o socrillt• 	 In speed. 	 Al. miles per 9. 1 - 	 (goal. 	 ) (ne wind), gals. 	 per to. B.P.H. ) end

true ait•p••d (T.A.S.) era oparaelmot• volt." for referents. 	 Range solve. UM for en lIV•Fropt oirpion• flying alone

(no wind)

COLUMN I FUEL('

GAL.

COLUMN II COLUMN III COLUMN IV FUEL')

GAL.

COLUMN V
RANGE IN AIRMILES RANGE IN AIRMILESRANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES

STATUTE NAUTICAL STATUTE NAUTICALSTATUTE 	 NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL

475
447
413
378

413
389
359
329

138
130
120
110

642
604
557
510

SUBTRACT FUEL
559
525
485
444

ALLOWANCES
759
714
658
602

NOT AVAILABLE
660
620
572
524

FOR CRUISING
876
824
759
694

(I)
762
715
660
602

138
130
120
110

958
901
830
758

833
785
721
659

344
310
275

299
270
239

100
90
80

463
416
369

403
362
321

546
492
434

475
427
377

629
564
499

546
490
434

100
90
80

687
615
543

597
535
472

241
206
172

210
179
150

70
60
50

322
274
230

280
238
200

378
324
270

329
282
235

434
372
310

377
324
269

70
60
50

472
404
337

410
351
293

137
103
69

119
90
60

40
30
20

184
138
92

160
120
80

216
162
108

188
141
94

248
186
124

216
162
108

40
30
20

269
202
135

234
176
117

3.44 	 MAXIMUM CONTINUOUS PRESS

A L T.
FEET

4.6 	 STAT.4.0 	 HAUT. 	 al./GAL 5.4 STAT- 4,7 	HAUT.	 MI./GAL. 6.2 STAT. 5 . 39NAUT. 	 MI./ GAL. PRESS

A L T.

FEET

6.74 STAT. 5 . 85 HAUT. 	 MI.! GAL.

i
tn
i
u
E

APPROX.il
a

- wa. z
gi tt

E

Am. APPROX. 3!.: .: z
A U

i

MIX
APPROX. 4

.

ix

. 	 kT,6
—

MIX .
APPROX. i

Cc

us
p: V
-31 	 u

a.
ua;

MIX
APPROX.

MIX

TURE
TOT

1"t'HR
T.A.S TOT

,UL/HR
T.A.S.

TUX; TOT

Cal/HR

T.A.S. „RE TOT

GeliHR

T.A.S.
T RE TOT

U/i18

T.A.S,

MPH KMMPH EN MPH K N MPH KMMPH XN

40000
35000
30000

40000

35000
30000

25000
20000
15000

2200
2100
2050

MOO
20000

IMO

1600
1600

1600

24.25
25.00

24.75

M.L.
M.L.
M.L.

18
17
15

118
112
101

103
97
88

2200
2200
2200

27.00
32.00
33.50

F.R.
F.R.
F.R.

44
44
42

150
152
144

130
132
125

10000
5000
S.L.

27.00
28.50
30.00

F.R.
F.R.
F.R.

33
31
29

150
141
133

130
122
116

2000
1900
1900

26.5C
27.2.1
28.00

F.R.
F.R.
F.R.

26
24
23

141
132
124

122
115
108

1800
1600
1600

25.00
27.25
28.00

M.L.
M.L.
IAA.

21
2D

1B

131
122

114

114
106
99

10000
5000

S.L.

REMARKS: 	 EXAMPLE 	 LEGEND
1 	 Make allowance for warm-up, take-off and climb 	 At 	 482n lb gross weight with 	 t20 	 of fuel (after 	 ALT.:Pressure Altitude 	 F.R.:Full Rich
(see figA,41.) plus allowances for wind, reserve and 	 deducting total allowances of 	 18 	 ) to fly 	 659 	 M.P.:Manifold Pressure 	 A.R.:Auto Rich
combat as required. 	 statute airmiles at 5_000 	 ft. altitude maintain 	 190p 	 G.P.H. :Fuel flow per hour 	 A.L.:Auto Lean

rpm and 27.95 in manifold pressure with mixture set: 	 TAS:True Airspeed 	 C.L.:Cruising Lean
Full Rich 	 when weight decreases below 	 KN. :Knots 	 M.L: Manual Lean

48.00 	 lb. refer to next weight chart, 4400 	to 4000 	 S.L.:Sea Level 	 F.T.: Full Throttle
lb under col. III 	to	 5000 	 ft.

FUEL GRADE: 	
91/96

DATA AS OF: 15 FEB. 1952 BASED ON. Flight Test 	 FUEL DENSITY: 	 6 LB. GAL.

WADC Form 241K
(11 Jun 51)
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AIRCRAFT MODEL (S):
L-20A (LANDPLANE)

ENGINE 	 MO) R -985 - AN - 1 or AN - 3

FLIGHT OPERATION INSTRUCTION CHART
STANDARD DAY4

CHART WEIGHT LIMITS: 	 4400 	TO	 4000 	 POUNDS

EXTERNAL LOAD ITEMS:
LONG RANGE TANK

NUMBER OF ENGINES OPERATING: 1

INSTRUCTIONS FOR USING CHART: 	 Woe figure In FUEL column aqual to or loss than amount of furl to b•

used for cruising more horizontally to tight of loft and .elect RANGE Yoko actual to or g aaaaa r than the stoiuts or

1101/11.1 air milt11 to be flown. 	 Vertically below and apposite VOIV•• 11•11•••■ d..I,.d cruising altitude (ALT./ t•od
ILP.M.manIktId promo. (M.P.) and MIXTURE molting tsqulrod. 	 R•Ior to corresponding column and altitudo for new

mower slotting. when groin weight lalls Itol•w limits of this chart.

NOTES. 	 Coin... I	 is for mn•rg•ncy high spend cruising only 	 Columns II, 	 III, 	 IV and V giv• pragro•Niv• I .

seem In rang,. at a sacrific• In sp•od. 	 Alr t.11.. p•r 8°1 ' 	 (M1 9al ' 	 1 (r. wind), 504'
	 per ht.?"' 	 ) and

true efirsp••d (T.A.S.) ore oppronlmet• voluo• for roksonc•. 	 Rnng• Yalu,. are far an av•rag• alrOlon• flying nloc•

(no wind)

COLUMN I FUEL('

GAL.

COLUMN II COLUMN III COLUMN IV FUE0

GAL.

COLUMN V
RANGE IN AIRMILESRANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES

STATUTE NAUTICALSTATUTE NAUTICAL STATUTE 	 NAUTICAL STATUTE NAUTICAL STATUTE NAUTICAL

475
447
413
378

413
389
359
329

138
130
120
110

649
611
564
517

SUBTRACT FUEL
564
531
490
450

ALLOWANCES
786
740
682
624

NOT AVAILABLE
684
644
593
542

FOR CRUISING
924
869
800
731

(I)
802
755
695
635

138
130
120
110

1034
971
892
814

900
845
775
707

344
310
275

299
270
239

100
90
80

470
423
376

409
368
327

566
508
450

492
441
391

662
593
524

575
515
455

100
90
80

736
657
579

640
571
504

241
206
172

210
179
150

70
60
50

329
282
235

286
245
204

392
336
280

341
292
244

455
390
325

395
339
282

70
60
50

500
429
357

435
373
310

137
103
69

119
90
60

40
30
20

188
141

94

164
123

82

224
168
112

195
146

98

260
195
130

226
170
113

40
30
20

286
214
143

249
186
124

3.44 	 MAXIMUM CONTINUOUS PRESS

A L TALT.

FEET

4.7 STAT.4 09 NAUT. 	 ML/GAL. 5.6 STAT. 4.87 NAUT. 	 MI./GAL. 6.5 STATS 65 HAUT. 	 MI./GAL. PRESS

A L TALT.

FEET

7.15 STAT./5.21 	 NAUT. 	 I./GAL,

i
.n
1.

i
—
V

APPROX.
_31
0 : 1

 Ill
25

APPROX.
A
o:

.7 w4 t,z
•••

APPROX.

6.
a: 	 1.1,f.,-

4

MIX
APPROX.3I

Ai

• 11
_

MIX
APPROX.

MIX.

TURF
TOT
, 

JI/WR

T.A.S.MIX
T ,TUBE TTOT,

A

/HR

T.A.S.T•A.S.
MIX.
TURF

TOT

00-/HR
T.A.S. TURF TOT

6/140
T.A.S.TURF ,LOT

".'"/HR
T.A.S.

MPH KNMPH EN MPH EN MPH ENMPH KN

40000

35000

30000

40000

35000

30000

1600
1600

23.50
23.50
23.75

25000

20000

15000

25000

20000

15000
10000 1600

500g

5.L.,,

M.L.
M.L.
M.L.

17
15
14

118
108
100

103
94
8 7

2200
2200
2200

27.00
32.00
33.50

F.R.
F.R.
F.R.

44
44

42

152
152
144

13r
132
125

10000

5000
5,L.

2200
2050
2000

27.00
28.50
29.75

F.R.
F.R.
F.R

32
30
28

152
141
133

132
122
116

2000
1900
1800

25.75
27.00
28.50

F.R.
F.R.
M.L.

25
24
22

142
132
124

123
115
108

1750
1600

1600

24.50
26,00

27.00

M.L.
M.L.

M.L.

20
19
17

130
121
113

113
105

98

REMARKS: 	 EXAMPLE 	 LEGEND
1 Make allowance for warm-up, take-off and climb 	 At 4400 	lb. gross weight with	 120 	 of fuel (after 	 ALT.:Pressure Altitude 	 F.R,:Full Rich
(see figAA) plus allowances for wind, reserve and 	 deducting total allowances of 	 18 	 ) to fly 	 680 	 M.P.:Manifold Pressure 	 A.R.:Auto Rich
combat as required. 	 statute airmiles at 5000 	 ft. altitude maintain 1900 	 G.P.H. 	 :Fuel flov; per hour 	 A.L.:Auto Lean

rpm and 27 	 in. manifold pressure with mixture set: 	 TAS:True Airspeed 	 C.L.:Cruising Lean
Full Rich 	 when weight decreases below 	 KN. :Knots 	 M.L: Manual Lean

4000 	 lb 	 refer to next weight chart, 	 4000 to 3600 	S.L.:Sea Level	 F.T.: Full Throttle
lb under col. III 	to 5000	 ft.

FUEL GRADE: 	 91/96
DATA AS OF15 FEB. 1952 	 BASED ON. 	 Flight Test 	 FUEL DENSITY: 	 6 LB. GAL.

WADC Form MY-
( 1 )Jun 51) ,



WADC Form 24111{
(11 Jun SO

AIRL...,r,FT MODEL (5):
1-20A (LANDPLANE)

ENGINE 	 (S)(i) R -985 -AN-1 or AN - 3

FLIGHT OPERATION INSTRUCTION CHART
STAN DARD DAY

CHART WEIGHT LIMITS: 	 4000 	 T036130 	 POUNDS

.-
EXTERNAL LOAD ITEMS:

LONG RANGE TANK

NUMBER OF ENGINES OPERATING: 	 1

tOSTRUCTIONS FOR USING CHART, 	 Watt Ow,. in mat col... squill to * , 11mi then amount al Fowl to h.
used low erui•ng mons harioantally !a 0101 at kit and •olott RANGE mlu• ...well la so greaser then rho minium or

nautical al , masa es b• Flown. V•rtleally faslart and arma•ii• ralu.. n•ar.• desired crul*Inf almrud• (ALT.) mad
R.P,M.onanifeld pro..um (M.P.) and MIXTURE •ott/ng requirttd, Refs. to cortsopondIng solemn and erItItux14 for now
power surring• oh., gras• wrright fall. balow limit. of W. churl.

sores, 	 cow.. I 	 it for omergancy high aped cruising only, Column.. II, III, 	 IV and V gm.. grog...•lva In.

Cr.,.. In tamps at a tactlike In speed, Alt masa par gal. I 1,41, gall (no wind), gals. pa p hr. G.P.H. ) and

rm. ai•paspd (T.A.S.1 ars a•prosImat► r ohms Per mfatants. Rong• values am lot an ar•rogo olmIcno hying olons

(no .Ind)

I

I.
COLUMN V

RANGE IN AIRMILESRANGE IN AlRMILES RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AlRMILES
NAUTICALSTATUTE

4T5

413
37R

413

359
329 f

138

120
110

649

564
k 	 517

SUBTRACT FUEL
564

490
450

ALLOWANCES
814

706
646

NOT AVAILABLE
707

fits
562 a

FOR CRUISING(l1
979

848
775

850

737
674

138

120
110

1121

970
886

975
917
844
770

344
310
275

299
270

100
90

470
423

409
368
327

586
526
466

510
458
405

702
629
556

610
546
484

100
90
80

802
718
634

697
625
550

241
206
172

210
179
150

70
60
5D

329
282
235

286
245
205

406
348
290

353
303
252

483
414
345

420
360
300

70
60

I 	 50

550
471
393

478
410
342

4

188
141
94

164
123

82
....

232
174
116

•

202 	 276
151 	 207
101 	 138

.... 	 - 	 ,

240
180
120

40
30
20

314
236
157

273
205
137

137
103
69

119
9d
60

40
30
20

_
3.44

FEET

5.H STAT. 3.04 HAUT, 	 111./GAL. 	 6.9 STAT. 	 MAUL 	 Mid GAL. PRESS

ALT.

FEET

7.85 STAT. 	 NA UT. 	 MI,,OAL.

4
Z.
ce

APPROX.

u
a
a:
4i ]I u

APPRox. 	 ii
a:
li

TOT

3,1 /HP

T.A.S.
.--,

TOT

la /HR
T•A•S. 	 a TOT

;4/HR
TIRE

(
TOT

a /118 MPH KMci MPH KM

40000
UM
30000

40000

L .

2200
2200
2200

2
3
3

44
44

41

132
i30

132
130

10200
SIIG6

2200
2

,2000

2 24
23
21

141
131
123

17Z 	 1700
114 	 1600
107 	 ,1600

2
2
2

49
47
46

128
119
111

111
104

97

1D000
3000
LL,

1600
1600
1600

2
2
2

14
13
12

113
102

92

98
89
00 ,

REMARKS: 	 EXAMPLE 	 LEGEND
1 Make allowance for warm-up, take-off and climb 	 At 	 40410. lb. gross weight with 	 An 	of fuel (after	 ALT.:Pressure Altitude 	 F.R.:Full Rich_
(see fig4.4 ) plus allowances for wind, reserve and 	 deducting total allowances of 	 14 	) to fly	 410 	M.P.:Manifold Pressure	 A.R.:Auto Rich
combat as required. 	 statute airmiles atm) 	ft. altitude maintain mon 	 GAUL:Fuel flow per hour 	 A.L.: Auto Lean

	

rpm and  25.5_ In. manifold pressure with mixture set: 	 TAB:True Airspeed 	 C.L.:Cruising Lean
9 	 #4,,,.-cp-.L. i...1 ... 	when weight decreases below	 KN. 	 :Knots 	 M.L: Manual Lean

lb. refer to next weight chart, 	 to 	 S.L.:Bea Level 	 F.T.: Full Throttle
lb under col. 	 to 	 ft.

FUEL GRADE: 	 91/96
DATA AS OF:15 FEB. 1952 BASED ON. 	 Flight Test 	 FUEL DENSITY: 	 6 LB. GAL.CO

Ln
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AIRCRAFT MODEL (S):
L-20A (SEAPLANE)

ENGINE 	 (S)fi) R-985-AN-1 	 or AN-3

FLIGHT OPERATION INSTRUCTION CHART
STANDARD DAY

CHART WEIGHT LIMITS: 	 5100 	 TO 	 4820 	 POUNDS

EXTERNAL LOAD ITEMS:
LONG RANGE TANK

NUMBER OF ENGINES OPERATING: 	1

IKTRuclitoms FOR USING CHARTt 	 Select 'loom in FUEL column equal to or less than amount of fuel to he

used for cruising move horizontally to right or lob and ..tact RANGE value equal to at greater titan the •tatute or

no..,11.101, nil.. to be flown. 	 Vertically below and opposite values newt's, d..i,.d cruising oltitud• (ALT.)  read

RPM,Incinlfold prasaurs IM.P.) and MIXTURE calling r•quiraeL 	 Refer to car...pending column and altitude for new

power "ming. when gross weight fall• below limit. of this chart.

MOTES: 	 Column I In for •inetigency high speed man ng only, Column. II, III IV and V glee progressilv• In.

cr•as•	 In range at a sacrilice in 	 epo s& 	 Ai r 	wiles per 9° 1 - 	 (M1041 . 	 ) (no wi....1), gals. 	 p er hr.O.F.H. ) ..,,,
tru• oir•peed 1Y. A.S.) or• apprasletat• values ion reference. 	 Range voll.• ors for on ay•rag• analan• flying olon•

Inn wind)

COLUMN I FUEL('

GAL.

COLUMN II COLUMN III COLUMN IV FUEL"

GAL.

COLUMN V

RANGE IN AIRMILESRANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILESRANGE IN AIRMILES
STATUTE NAUTICAL_STATUTE 	I 	NAUTICAL STATUTE I 	NAUTICAL STATUTE I 	NAUTICALSTATUTE NAUTICAL

757
713
658
603

657
619
571
624

427
403
372
341

371
350
323
296

138
130
120
110

580
546
504
462

SUBTRACT FUEL
504
475
438
402

ALLOWANCES
642
605
558
512

NOT AVAILABLE
558
526
485
445

FOR CRUISING
697
655
606
555

(1)
597
569
526
482

138
130
120
110

310
279
248

270
242
216

100
90
80

420
378
336

365
328
292

465
418
372

404
363
323

505
455
404

538
395
351

100
90
80

548
493
438

476
428
380

217
186
155

189
162
135

70
60
50

294
219
210

256
291
183

326
279
233

283
242
202

354
303
253

308
263
220

70
60
50

384
329
274

334
286
238

168
126
84

186
110
73

186
140
93

162
122

81

202
152
101

176
132
88

40
30
20

219
165
110

190
143
94

124
93
62

108
81
54

40
30
20

3 . 1	MAXIMUM CONTINUOUS PRESS

ALT.

FEET

4.2 STAT. 3.65 HAUT, 	 MI. ;'GAL. ••150 STAT. 4 , 0 4 N 	UT. 	MI./GAL 6.0; STAT.• .39 HAUT. 	 MI./ GAL. PRESS

AL T.

FEET
I

5.49 STAT. 1.76 NAUT. 	 MI./GAL.

4 .: E
i Q

X

Nix. APPROX.41
11:

. 0,. _
A 6-

X

APPROX.
1 • "114 5

X.—

MIX
APPROX.

31
el

g: 	 NJi 5 MIX APPROX.1 e v
A i

—

MIX. APPROX.
MIX

......„ E
'"

TOT

°PAIR

T.A.S. n TURF
'"

TOT

Gil/HR

T.A.S. 1i TURF TOT

GN/FIR

T.A.S.
TURF

TOT

C'iliella

T.A.S.
TURE TOT

11L/11R

T.A.S.

MPH EN MPH
 4—

KN MPH KH MPH ENMPH KM

40000

35000

30000

40000
55000

30004

MOO
20000

15000
26.30
20.50
29.75

P.R.
F.R.
P.R.

28
2.6
25

13/
123
115

114
107
100

1950
1800
1600

25./5
28.00
30.75

F.R.
M.L.
M.L.

25
24
22

126
119
110

110
103
96

25000

20000

15000

10000
s000

S.L.

MCI
1600
1600

24.75
28.00
27.50

M.L.
64 . L .
M.L.

21
20
1R

116
111
100

101
96
87

2200
2200
2200

27.00
32.00
33.50

F.R.
P.R.
F . R.

44
44
42

137
138
131

TTR
120
114

10000
5000
sL.

2200
2100
2050

4-27.00
28.50
29.50

F.R.
F.R.
F.R.

32
30
29

136
128
120

1)8
111
104

SO
1900
1900

4REMARKS: 	EXAMPLE 	LEGEND

1	 Make allowance for warm-up, take-off and climb 	At 	5100 , lb. gross weight with 	 120 	of fuel (after	ALT.:Pressure Altitude	 F.R.:Full Rich
(see figA,k)	 allowances for wind, reserve 	 and 	deducting total allowances of 	III 	) to fly 	606 	M.P.:Manifold Pressure	 A.R.:Auto Richplus
combat as required. 	statute airmiles at.,5.000	 ft. altitude maintain 	1800 	G.P.M. :Fuel flow per hour 	A.L.:Auto Lean

rpm and 24 	 in manifold pressure with mixture set: 	TAS:True Airspeed	 C.L.:Cruising Lean
Manual Lean 	when weight decreases below 	KN. :Knots	 M.L: Manual Lean

4820 	lb. refer to next weight chart, 	 4820 	to	 4400 	S.L,:Sea Level	 F.T.: Full Throttle
lb under col. 	IV 	to	 5000 	ft.

FUEL GRADE: 	 91/96
DATA AS OF: 1 DEC. 1957	 BASED ON. ESTIMATED 	FUEL DENSITY:	 6 LB. GAL.

WADC Form 24 1K
(il Jun 51)



WADC Form 241K
(11 Jun 51)

AIRCk,.. ( MODEL (S):

L -20A (SEAPLANE)

ENGINE 	 (5):(1) R - 985 - AN - 1 or AN - 3

FLIGHT OPERATION INSTRUCTION CHART
STANDARD DAY

CHART WEIGHT LIMITS: 	 4520 	 TO 	 4400 	 POUNDS

EXTERNAL LOAD ITEMS:

LONG RANGE TANK

NUMBER OF ENGINES OPERATING: 1

INSTRUCTIONS POE USING CHART! 	 Solon 	 ligut• in FUEL column equal p-a OP I•OF 0.1. OOldIffIt of fOOI in be

usoit For crui sing mow e horizontally to right or loft orra salter RANGE value •quol in et rooter than rho at..... or

nautical air nillon to 6. flown, 	 Vertically Wow cad ocroualto walus. noorasi Oislitbd StYl•ing altilutto 1A1:1•/ MA

RAM,moniFold promnuro (H.P.)oncl MIXTURE naming inquired, 	 R•Isr to corroapandIng column end rrititurla for n•t.

power ..cling. -rnan gross weight Fall. bolow iimilo of whin chum

NOTES] 	 Column I 	 Is for orn ..... er high .pond cruising only, Columns. II, 	 Ill, 	 IV end V 01w prose...Aro in-

SIOSSO In rung. at a vocalic* In oPosel. 	Alr Mlle. par ga l .	 (Mi. gal.) (no wind}, gals. 	 per im..(G.P.H4 and

tFoo ets000d (T•A.1.1 Oro opprosItooto vellums for asforoncos 	 Rung. roluss arm for an ou•rage uleplerris Flying 0Eon•

(no mind)

COLUMN I FUEL ('

GAL.

COLUMN II COLUMN III COLUMN IV FUELN

GAL.

COLUMN V

RANGE IN AIRMILES RANGE IN AIRMILESRANGE IN AIRMILES RANGE IN AIRM1LES RANGE IN AIRMILES

STATUTE I 	NAUTICAL STATUTE NAUTICALSTATUTE NAUTICAL STATUTE 	 I 	 NAUTICAL STATUTE NAUTICAL

427
403
372
341

371
350
323
296

138
130
120

0

580
546
504
462

SUBTRACT FUEL
504
475
438
402

ALLOWANCES
679
639
589
539

NOT AVAILABLE
590
555
511
468

FOR CRUISING
762
716
659
602

(I)
662
622
572
524

138
130
120

0

839
788
725
661

729
685
630
575

310
279
248

270
242
216

100
90
80

420
378
336

365
328
292

489
439
389

425
381
338

545
488
431

474
424
375

100
90
80

597
534
471

519
464
410

217
186
155

189
162
135

70
60
50

294
219
210

256
291
183

339
291
242

295
253
210

374
320
267

325
278
232

70
60
50

407
349
291

354
303
253

124
93
62

108
81
54

40
30
20

168
126
84

186 	f
110

73

194
145
97

169
126
84

214
160
107

186
139
93

40
30

f 	20

233
175
116

203
152
101

11 	MAXIMUM CONTINUOUS PRESS

ALT . 

FEET

4.2 	 STAT.3.65 NAUT. 	 511,0,01, 4.85 STAT. .22 Haan, 	 MI/GAL, 5.34 	NAUT.	 HU 0Al.. pgESS

ALT.

FEET

S B7 STAT 5 DO MAUI. 	 1111.10AL.

L-la
A i

APPROX. 1
o;

0
u

3

mix. APPROX . A

g:

ti

ie: uM

E

“,., APPROX.

4:

e‘

STAT.4.6:I61

aia. t

APPROX. i
-

.. 	 tir
—.4. 	

ta
—
a1

jag APPROX.
MIX.

TUBE .1."
GIVHR

I.'" Tun TOT 	 T.A 5. TURF
TOT

tMtHR

T.A.S. - ----TURF TOT

G8/NR

T.A.S. TURF
TOT
„auto]

T,A•S.

KM it/ISRIED EN MPN ON MPH KM

11
KM

■KIDDO

35056
30030

2S000

70000

MOO •
2200
2200
2200

27.00
32.00
33.50

F.R.
F.R.
F.R.

44
44
42

137
135
131

137
129
121

119

112
105

2000
1900
1900

26.25
27.75
MOO

F.R.
F.R.
P.R.

27
25
33

130
121
114

113

105
99

1850
1800
1600

25.50
26.50
79.50

F.R.
M.
M.L.

73
23
20

123

116
109

107
101

91

IWO

5000

LL,

1700
1600
1600

24.51
26.5.
26.7 '

112 	 98
109 	 95
102 	 B9

REMARKS: 	 EXAMPLE 	 LEGEND
1 	 Mske allowance for warm-up, take-off and climb 	At 4820 lb. gross weight with 	 120 	of fuel (after 	ALT.:Pressure Altitude	 F,R.:Full Rich
(see fig.6_4) plus allowances for wind, reserve 	 and deducting total allowances of 	 IR 	 ) to fly 	580 	M.P.:Manifold Pressure	 A.R.:Auto Rich
combat as required. 	 statute airmites at 	 5000 ft altitude maintain 	 1900 	G.P.N. :Fuel flow per hour 	 A.L.: Auto Lean

rpm and 27 -25 ill, manifold pressure with mixture set: 	TAB:True Airspeed	 C.L.:Cruising Lean
Full Rich 	 when weight decreases below 	kal. :Knots	 M.L: Manual Lean

4400 	 lb 	 refer to next weight chart, 	 4400 to 	 4000 	S.L.:Sea Level	 F.T.: Full Throttle
lb under col.111 	 to 	 5000 ft

FUEL GRADE: 	 91/96
DATA AS OF: 15 FEB. 1952 BASED ON. 	 ESTIMATED6 LB. GAL.FUEL DENSITY:

I



AIRCRAr r MODEL (5):
L-20A (SEAPLANE)

ENGINE 	 (5) :(1) R - 9135 - AN - T	 or AN - 3

FLIGHT OPERATION INSTRUCTION CHART
STANDARD DAY

CHART WEIGHT LIMITS: 	 4400 	 TO 	 4000 	 POUNDS

EXTERNAL LOAD ITEMS:
LONG RANGE TANK

NUMBER OF ENGINES OPERATING: 	 I

INSTRUCTIONS FOR LISCNG CHART, 	 Select fig„ re in FUEL column equal to ar Isec than amount of fuel to ha.
,reed for ervI•ing mar. hers manfully to right or lilt and .elect RANGE oalu• equal to at g rooms ACM rho litoNie 04,
nautical air mile. to he flown. 	 Vertically blew and oppa•ita value. mmmmmm i duetted cruleIng alfliari• [ALT.) rood

R_ •M,ronnifeard prose.. OLP 4 end MIXTURE taming requited. 	 Refer fe oar aaaaa millog nebla. and altitude for now

power tatilng• when pro•. ...night Tolle bola,. Ilmh• of this chart.

NOTES, 	 Column I I. fat erneourney high read cruil ng snit. Colunm• U r 111, IV end V glue emogronmloa In.

mien. In range at a macrIlla• In epees. 	 Alt nilleo par 	 gal. 	 1411.gml. ) inn wleuff, sole. 	 p.r 6, n.pM.) and

TWO alrepaod (T.A.S,) ar• appmmIrnaia values for rafatoncar 	 Rang• vol... am for an average alrplan• flying alan•

Ina wind)

COLUMN I FUEL II

GAL.

COLUMN II COLUMN III COLUMN IV FUEL

GAL.

COLUMN V

RANGE IN AIRMILES RANGE IN AIRMILESRANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES
STATUTE NAUTICAL STATUTE NAUTICALSTATUTE 	 NAUTICAL STATUTE 	 i NAUTICAL STATUTE 	 NAUTICAL

427
403
372

371
350
323

• .

138
130
120
110

580
546
504

SUBTRACT FUEL
504
475
438
•I

ALLOWANCES
700
659
608

.

NOT AVAILABLE
608
572
529
,:,

FOR CRUISING
814
765
704
..

( 1 )
706
665
611

9

138
130
120
110

920
864
794
724

800
750
690
629

310
279
248

270
242
216

100
90
80

420
378
336

365
328
292

504
453
402

438
394
350

582
521
460

506
453
400

100

90
BO

654
584
514

568
507
446

444
381
317

386
331
276

217
186
155

189
162
135

70
60
50

294
252
210

256
219
183

350
300
250

304
261
217

399
342
285

347
297
248

70
60
50

124
93
62

108
81
54

40
30
20

168
126
84

146
110
73

200
150
100

174
130
87

220
171
114

198
149
99

40
30
20

254
190
127

221
165
111

3 , 1 	MAXIMUM CONTINUOUS PRESS

ALT.
FEET

4.2 STAT. 3.65 MOOT. 	 MI./ GAL 5.0 STAT. 4.35NAUT, 	 141./GAL. 5.7 STAT. 4 15 MALM 	 MI./ GAL. PRESS

A L T.

FEET

6.31. srAT.5. 51 MAW'. 	 MI,/GAL.

4
fr -ea

ufg:
_a X. UI

-'

APPROX.
rk• 	 lu
III i

MIX
APPROX. AI

.:
.

s- xA ,
R

k,j,.. PP OX. 1

l'.

.
,i; 	 I
i 17

X

MIX
APPROX. 1

..,a.

'

.7
p: 	 Ili
4 

A

u
MIX.

APPROX. 
—„RE TOT

i'l-/HR

T.A.S. TURE T"
'1-8.41

T.A.S. Tun :TOT
1'1. M R

T.A.S.
MIX

TURF
TOT

:"141

T.A.S.TURic ;i7OT

. /HE

T.A.S.

MPH KMMPH KM MPH EN MPH RNMPH K14

4000

35000

30000

40000

35000

33000

25000

20000

15900

25000

20000

15000 1

MOO

5000
5.L.

1 1650
1600
1600

24.00
24.25
25.00

.....0 	 ...•

M.L.
M.L.
M.L.

18
16
15

114
101
97

99
98
84

7200
2200
220Q A 33.50

V.00
32.00

F.R.
F R
f R

44
44
43

138
138
132

125,

120
115

MOO 	 r

5009

S.L.

7200
2100
2050

27.00
29_00
30.0•

F.R.
F.R.
F.R.

33
3 1
29

138
139
122

120
113
106

2000
1950

,I 900

5.75
27.25
2025

F.R.
f.R.
F.R.

26
75
23

130
123
1 i5

113

107
100

1800
1700
1603

20.75
76.50
70.50

M 	 :..
M.L.
M.L.

22
20
19

123
115
107

M.'
10:-.
93

REMARKS: 	 EXAMPLE 	 LEGEND
1 Make allowance for warm-up, take-off and climb 	 At 	4400 lb. gross weight with 	 120 	 of fuel (after 	ALT.:Pressure Altitude	 F.R.:Fuli Rich

.(see figk:1) plus allowances for wind, reserve and 	deduc.ting total allowances of 	 113 	 ) to fly 	 000 	M.P.:Manifold Pressure	 A.R.:Auto Rich
combat as required. 	statute dirmiles at5000	 ft. altitude maintain 1950 	6.0.0: Fuel flow per hour	 A.L.:Auto Lean

rpm and27.25 	 in. manifold pressure with mixture set: 	TAS:True Airspeed	 C.L.:Cruising Lean
Full Rich 	when weight decreases below 	KN. :Knots	 M.L: Manual Lean

4000 	 lb 	 refer to next weight chart,4000 	 to3tioo 	S.L.:Sea Level	 F.T.: Full Throttle
lb under col. III 	 to 5000 	 Ft. 	91/96

FUEL GRADE:
DATA AS OF: IS FEB. 1952 BASED ow Estimated 	 FUEL DENSITY: 	 6 LB. GAL

WADC Form 241K
(11 Jun 51)



Ii
11:1
C
ry

17.7

co
as AIRCRAFT MODEL (5):

L-20A (SEAPLANE}

ENGINE 	 (5): 	 (1) 11-9115-AN-1 	 or AN-3

FLIGHT OPERATION INSTRUCTION CHART
STAN DARD DAY

CHART WEIGHT LIMITS: 4000 	 TO 	 3600 	 POUNDS

EXTERNAL LOAD ITEMS:
LONG RANGE TANK

i 	NUMBER OF ENGINES OPERATING:I
---,

INSTRUCTIONS FOR USING C1SARTL Uhler fletur• in !wet colonnn wm! to wr foss than moon* of fool to be
nand fee cruising veva letvlsontally to right or loft and Noise RANGE erslo• squill to or gronter Noon the octet. or
nergtiool ,ir nit.. to b Nevem Yeeticoliy inlay end *ogee H. values nooroot desired cruising &UMW. (ALT.) rood
RJ?M.manifolti 	  (ILP ) and MIXTURE vetting required. 	 Nuke iv convoicontling column and altitude 61f SSTs

gel...a fatting' when {Kama weight foil. inologe Nolen of Nilo client,

NOTE% 	 Column I Is for sermvency high •peeel ernieing only, Col.c.n e IL III. IV 0.4 V give pr•gromoieg In.

envoi I. row* re . monrific■ la Noosde Air vile. FM got, (ML 901 ) Ivo wind), Ogio• Per In ( CI.P.111 sari

en:. eItoP144 IT.A.5.3 aro approminote value' for IS Wens*. Rene enlueo are for on overage oirolon• Hying olon•

O no "rin)

COLUMN I T FUEL°

GAL.

COLUMN II COLUMN III COLUMN IV FUEL() COLUMN V
RANGE IN AIRMILES RANGE IN AIRMILESRANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES

STATUTE NAUTICAL STATUTE 	 [ NAUTICAL STATUTE i 	 NAUTICAL STATUTE 	 1 NAUTICAL GAL. STATUTE NAUTICAL

427
403
372
Al

371
350
323
226

138
130
120
110

580
546
504
462

SUBTRACT FUEL
504
475
438
402

ALLOWANCES
727
684
630
576

NOT AVAILABLE
631
594
547
500

FOR CRUISING
869
817
752
687

(I)
755
710
654
597

138
130
120
lip

1000
940
865
790

870
816
751
686

310
279
248

270
242
216

100
90
80

420
378
336

365
328
292

522
468
414

454
406
359

622
557
492

541
485
428

100
90
80

715
640
565

621
556
491

217
186
155

189
162
135

70
60
50

294
252
210

256
219
183

360
309

L 	258

313
269
224

427
366
305

371
318
265

TO
60
50

490
420
350

426
365
304

124
93
62

108
81
54

40
30
20

168
126
84

146
110

73

206
155
103

179
135
90

244
183
122

212
159
106

40
30
20

280
210
140

243
182
122

3 1 	MAXIMUM CONTINUOUS PRESS

. T .

PEET

4.2 STAT.3.65 NAUT. 	 MI./ GAL 5.15 STAT, 4.48 HAUT. 	 011./ GAL. 6.1 STAT. 5.3 NAUT. 	 MI./ 	 GAL. PRESS

A L T.

PEET

7,0 	STAT6 09 	HAUT.	 I41./ GAL.

APPROX . 4 . C

Y
!

mix. APPROX.
II..
—
it

•ALg; il
g u

i
MIX.

APPRO X.
II

`11

ee
iI
U
1

MIX-
APPROX.

ai
g:.

" 	 IN
:i „X.

i

MIX.
APPROX.

TOT

sdKR
—.T.A.S.

TUR F TOT

arena
T.A.S. TURF

TOT

4tian
T•A•L ,...,..

..."

TOT

6MFIR

T.A.7„
TOR!

TOT
n win,

T.AT.A.S.
MPII RN , -.1,-;--41 arm RN wool RN Ezi

II
KN

40000
15000

30003

40000
330IV
30000

1

MOO
IDOCO
13080

35030
30003
13000

2200
2200
7200

27.00
32.00
33.50

F.R.
F.R.
F.R.

44
44
43

138
138
132

120
120
115

10000
MO
Ll...

2200
2100
20011

27.00
29.00
30.25

F.R.
F.R.
F.R.

33
3)
79

138
130
121

120
113
105

7000
1900
1800

25.50
27.0E3
28.50

F.R.
FA,
M.L.

25
23
22

129
121
113

112
105
98

1700
1600
1600

24.50
26.00
29.50

M.L.
M.L.
M.I.

19
IF
17

119
111
104

103
97
91

low

sogo
i.L.

1630
1600
1600

22.00
22.50
27.75

M.L.
M.L.
M.E.

15
14
13

106
99
91

97
86
79

. 	 .

REMARKS: 	 EXAMPLE 	 LEGEND
I Make allowance for warm-up, take-off and climb 	At 4000 	 lb. gross weight with 	 An 	 of fuel (after 	ALT.:Pressure Altitude	 F.R.:FuIl Rich
(see fig.A_5) plus allowances for wind, reserve and 	deducting total allowances of 	 ) to fly 	 365 	M.P	 anifold Pressure 	 A.R.:Auto Rich_IA 	.:M
combat as required. 	statute airmiles al _51ino. ft. altitude maintain	 i boo 	G.P.H.:Fuelflaw	 hour	 A.L.:Auto Leanper

	rpm and .__2.A_In manifold pressure with mixture set: 	TAS:True Airspeed	 C.L.:Cruising Lean
Mnnwel i term 	 when weight decreases below 	KN. :Knots	 3/I.L: Manual -Leanlb 	 refer to next weight chart, 	 to 	S.L.:Sea Level	 F.T.: Full Throttlelb under col. 	 to 	 ft.

FUEL GRADE: 	 91/96
DATA AS OF: 15 FEg . 1952 BASED ON. 	 Estimated 	 FUEL DENSITY: 	 6 LB. GAL.

WADC Form 24 l'"
(11 Jan 51)
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