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AN 01-60FGA-1 INTRODUCTION

INTRODUCTION

This handbook contains all information necessary for safe and efficient operation of the
T-28A Airplane. These instructions are not intended to teach basic principles of flight, but
are designed to provide you with a general knowledge of the airplane, its flight character-
istics, and specific normal and emergency procedures to be used in operating the airplane
and its related equipment.

The instructions are based on engineering reports and on flight observations by Air
Force and manufacturer’s test pilots. Every effort has been made to make the handbook
easy to read and assimilate. Read the complete book for an over-all picture of the airplane;
use it as a reference manual to answer specific questions. Remember that changes are made
on the airplane from time to time, therefore making it necessary to revise the Handbook
of Flight Operating Instructions frequently to reflect changes affecting operating procedures.
In addition, changes affecting the airplane or flight procedures are issued immediately as
short Technical Orders that supersede the handbook. These short Technical Orders are
distributed as soon as the change is effective. The short Technical Orders carry the same
basic number as the Handbook of Flight Operating Instructions, 01-60FG and 01-G0FGA
series, and should be used to supplement the handbook regarding late modifications of the
airplane. Consult your base Technical Order index to be sure you have the latest issue of
the handbook and for effectivity of short Technical Orders. The handbook is divided isto
six sections and an appendix as follows:’

Section I, DESCRIPTION—a detailed picture of the airplane, its equipment, systems, and
all controls which are essential to flight and which will be needed for complete con-
tact flight. Also included is a description of all emergency and miscellaneous equip-
ment which is not part of the operational equipment.

Section II, NORMAL OPERATION—operating instructions arranged in proper sequence
from the time the airplane is approached by the pilot until it is left parked on the
ramp after the completion of a routine flight. Instructions on turbulent air and
thunderstorm flying are also included in this section.

Section III, EMERGENCY OPERATION-—concise instructions to be followed in meeting
any emergency (except those in connection with the operational equipment) that
could reasonably be expected.

Section IV, OPERATIONAL EQUIPMENT—description of, and operating instructions for,
all equipment not essential for flying the airplane, such as cockpit heating and venti-
lating, communications, oxygen, and armament. While operational equipment which
is interchangeable in many different types of airplanes is not covered in detail, all
instructions concerning the operation of auxiliary equipment peculiar to this airplane
have been emphasized.

Section V, EXTREME WEATHER OPERATION-proper technique and procedure to fol-
low under extremely cold or hot weather conditions. This section is designed to
serve as a supplement. to normal operating procedures and provides all necessary
instructions to be followed, in conjunction with the procedures contained in section
II, for satisfactory extreme weather operation.

Section VI, FLIGHT CHARACTERISTICS—a discussion of flight characteristics based on
data compiled from extensive flight test. Complete descriptions of stalls, spins, dives,
and recovery techniques are emphasized to cover all phases of basic maneuvers.

Appendix I, OPERATING DATA-—all operating data charts for efficient flight planning.
Complete data is supplied for obtaining best climb and descent airspeeds and necessary
cruise control information with or without external load. Also included are take-off
and landing charts for various gross weights and field elevations.
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Figure 1-1. T-28A Airplane
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159-0-309

1-1. AIRPLANE.

1-2. GENERAL.

1-3. The T-28A, built by North American Aviation, is
a two-place trainer equipped with dual controls, tri-
cycle landing gear, and steerable nose wheel, and pow-
ered by a Wright Cyclone engine. The student sits
in the front cockpit, the instructor in the rear cockpit,
but solo flight is permissible only from the front cock-
pit. For armament training, the airplane may be inter-
changeably equipped with two machine guns, two
bombs (or a cluster of practice bombs), or six rockets,

all of which are carried externally under the wings.
Whenever armament is carried, an A-1CM sight and
an armament control panel are installed in the front
cockpit. A speed brake is installed in the bottom of the
fuselage on two airplanes (AF48-1371 and AF49-1500),
and provisions for the installation are made in all
airplanes.

1-4. AIRPLANE DIMENSIONS.

1-5. Over-all dimensions of the airplane are:

Letigth -cconammmavsessmasmarmasisesns 32.0 feet
VWALE: SDAR ~wommssissmscormianss R 41.0 feet
Height (to top of rudder) . .................. 12.6 feet

Section |
Paragraph 1-1 to 1-9

SECTION

1-6. AIRPLANE GROSS WEIGHT.

1-7. The normal gross weight of the airplane is approx-
imately 6909% (7282%) pounds, with full fuel rtanks. il
Maximum take-off and landing gross weight is approxi-
mately 7751 pounds, which includes externally mounted i
guns and ammunition.

1-8. INTERCOCKPIT CONTROL.

1-9. All instruments essential to flight are duplicated in
each cockpirt so that the airplane can be flown by either
pilot on dual flights. However, to provide independent
and complete control of certain systems by one pilot
at a time, a spring-loaded control shift switch is in-
stalled in each cockpir (fig. 1-18). Momentary actuation
of this toggle switch transfers control of the following:
battery, generator, inverters, starter, cowl and oil cooler
flaps, speed brake, and all external lights. A light adja-
cent to the switch illuminates when control is obtained
in that cockpit, and the units will assume the operating
condition of the switches in the cockpit to which control
is transferred. The shift switch in the rear cockpit can

be held on to override operation of the switch in the
front cockpit. The command radio and the range re-
ceiver (when installed) are both provided with separate,

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsequent

Revised 25 June 1951



Section |
Paragraph 1-10 to 1-17

10,000 FT S
Normal Cruising Range 600 nautical miles at 165 knots TAS

me%
Max Rate of Roll — 100 degrees per sec

IT""--,_.;-.;":-.
High Speed (Level Flight) 247 knots TAS

&2 pax Rate of Gimb — 2250 fpm

Based on estimated dota ot 6442 pounds gross weight
159-93-939A

Figure 1-2. Performance

two-position control shift switches and indicator lights
for transferring control.

1-10. ENGINE.

1-11. GENERAL.

1-12. The airplane is powered by a Wright Cyclone
seven-cylinder, air-cooled, radial engine, Model
R-1300-1. The engine develops 800 horsepower and, in
addition, engine exhaust ports are connected on both
sides of the cowling to utilize the additional thrust
available from the jet effect of the exhaust. The engine
is equipped with a direct-cranking starter and an in-
jection-type carburetor incorporating an electric primer
valve.

1-13. ENGINE CONTROLS.

1-14. Throttle, mixture, and carburetor air controls
are on the left side of each cockpit, and are intercon-
nected between cockpits to move simultaneously. Each
control handle is shaped differently to permit the pilot
to identify it by feel. A friction lock knob on the inboard

face of the quadrant in the front cockpit (fig. 1-3) is
rotated clockwise to increase friction of the thrortle,
propeller, and mixture controls. Engine cylinder head
and oil temperature are controlled simultaneously by
electrically actuated cowl and oil cooler flaps.

2
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1-15. THROTTLE. A throttle is mounted on the quad-
rant at the left side of each cockpit (fig. 1-3). A take-off
stop is provided in the quadrant so that the pilot can
feel when the throttle has been advanced to take-oft
power (at sea level). The throttle can be pushed through
the stop at altitudes above sea level to obtain full
throttle travel. Incorporated in the throttle grip are an
interphone button, a microphone button, and a speed
brake switch when the brake is installed. A sight gyro
caging button is installed on the throttle grip in the
front cockpit, and rotation of the throttle grip operates
manual ranging of the sight.

Nofte

A control lock is provided in the front cockpit
which not only locks the surface controls but
also locks the throttle in the “CLOSED” position.

1-16. MIXTURE CONTROL. The mixture control on
the quadrant in each cockpit (fig. 1-3) provides for se-
lection of two automatic mixture positions, RICH" or
“NORMAL,” and an "IDLE CUTOFF position for shutting
off fuel flow at the carburetor to stop the engine. The
"RICH"” position is used for all ground operation and
for take-off and landing. The "RICH” position is also
used during any descent to prevent possible engine cut-
out. The “"NORMAL" setting is used for all other flight
conditions.

1-17. CARBURETOR AIR CONTROL. The carbure-
tor air control is located below the throttle quadrant
in each cockpirt (11, fig. 1-7; 9, fig. 1-10). When the con-
trol is in the “cOLD AIR” position, all carburetor air
is admitted through the ram air scoop in the leading

qg]—— INTERPHONE BUTTON [
MICROPHONE BUTTON
-'._“ @ >GHT GYRO
| - P CAGING BUTTON
> »

_.# ".'ll-—-‘

“ARTURE /e

cr
¢ RIL O

Figure 1-3. Throttle Quadrant
Revised 25 June 1951
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“ W ——CARBURETOR AIR FILTER

r—GUN SIGHT

STEERABLE NOSE WHEEL
COCKPIT HEATER

OXYGEN CYLINDER— L <

s HeR

GUN CAMERA

RADIO EQUIPMENT

BAGGAGE COMPARTMENT

159-0-308A

— —

Figure 1-4. General Arrangement

edge of the cowling. As the control is moved through
the “WARM" sector, hot air from a muff around the
exhaust collector ring is mixed with cold ram air to
obtain the desired air inlet temperature. At the full
"HOT AIR” position, the ram air duct is closed and
hot air only is drawn into the carburetor. Moving the
control to “FILTERED AIR” closes the ram- and hot-air
ducts, allowing carburetor air to be drawn through
a filter in the top of the cowling (fig. 1-13).

1-18. COWL AND OIL COOLER FLAP SWITCH.
Both the cowl flaps and oil cooler flap are operated
simultaneously by means of a single switch on the left
console forward of the throttle quadrant in each cock-
pit (13, fig. 1-7; 11, fig. 1-10). To operate the flaps, the
switch may be positioned at "OPEN’' or held at the

spring-loaded "CLOSED” position. Intermediate positions
are selected by returning the switch to off. The flaps
are operable from one cockpit at a time, depending
upon which pilot last operated his control shift switch.

1-19. IGNITION SWITCH. A standard ignition switch
is located on the right instrument subpanel in both
cockpits (5, fig. 1-5; 1, fig. 1-11). Switch positions are

¥y B4 ¥y df ¥

“BOTH, 'L, "R, and "OFFE.”

1-20. PRIMER BUTTON. The engine priming system
is controlled by a push button on the right forward con-
sole (fig. 1-18). Depressing the primer button injects
fuel into the engine blower section. Fuel booster pumps
must be operating to provide pressure for operation of
the primer.

1-21. STARTER BUTTON. The direct-cranking elec-
tric starter is controlled by a guarded push button on
the right forward console in each cockpit (fig. 1-18).
However, only one switch is operative at a time, de-
pending upon which pilot last operated his control shift
switch., Holding the starter button down operates the
starter. The starter can be powered by the battery for

3
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1. Canopy Emergency Stop Button 6. Parking Brake Handle

2. Main Instrument Panel 7. Armament Control Panel

3. Right Instrument Subpanel 8. Windshield and Canopy Defrost Control
4. Free Air Temperature Gage 9. Landing Light Switch

5. Ignition Switch 10. Taxi Light Switch

Figure 1-5. Front Cockpit—Forward View
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150-00-814A
1. Marker Beacon (AF49-1529 and Subsequent) 15. Cylinder Head Temperature Gage
2. Radio Compass Indicator 16. Oil Pressure Gage
3. Altimeter 17. Oil Temperature Gage
4. Airspeed Indicator 18. Carburetor Air Temperature Gage
5. Turn-and-Bank Indicator 19. Clock
6. Slaved Gyro Magnetic Compass 20. Rudder Pedal Release Lever
7. Rate-of-Climb Indicator 21. Fuel Low-level Warning Light—Right Tank
8. Attitude Gyro 22. Fuel Quantity Indicator—Right Tank
9. Tachometer 23. Accelerometer
10. Manifold Pressure Gage 24. Fuel Quantity Indicator—Left Tank
11. Manifcld Pressure Drain Valve 25. Wing Flap Position Indicator
12. Generator Load Indicator 26. Fuel Low-level Warning Light—Left Tank
13. Generator Voltmeter 27. Landing Gear Position Indicators
14. Fuel Pressure Gage 28. Landing Gear Handle

Figure 1-6. Main Instrument Panel—Front and Rear Cockpits
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1. Hydraulic Hand-pump

2. Cockpit Air Control

3. Air Qutlet

4, Fuel Selector

5. Trim Tab Control Panel

6. Canopy Handle and Contral Button
7. Flight Report Holder

8. Horn Silencer Button

9. Speed Brake Control Switch

10. Throttle Quadrant

AN 01-60FGA-1

DO® ®

11.
12.
. Cowl and Oil Cooler Flap Switch
14.
. Cockpit Heater Control

OV 00~ O\W

Carburetor Air Control
Canopy Emergency Air Pressure Gage

Hydraulic System Pressure Gage

Landing Gear Handle
Fire Extinguisher Access Door

. Left Instrument Subpanel
. Main Instrument Panel

Figure 1-7. Front Cockpit—Left Side
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starting when external power is not available; however,
this procedure causes an excessive current drain from
the battery and should be used only as a last resort.

1-21A. ENGINE INDICATORS.

1-21B. Engine instruments are duplicated in each cock-
pit. The oil pressure, fuel pressure, and manifold pres-
sure gages indicate pressure directly from the engine.
When the engine is inoperative, the manifold pressure
gage reading should correspond to barometric pres-
sure. The tachometer and cylinder head temperature
gage readings are self-generated, and therefore do not

Revised 25 June 1951

Section |
Paragraph 1-21A to 1-21D

require power from the aircraft electrical system. Oil
temperature and carburetor air temperature gages, how-
ever, depend upon the 28-volt d-c system. Carburetor
air temperature may be regulated by use of the carbu-
retor air control, while oil temperature may be regu-
lated by use of the cowl and oil cooler flap switch.

1-21C. MANIFOLD PRESSURE DRAIN VALVE.

1-21D. A manifold pressure drain valve is provided to
clear the manifold pressure instrument lines of moisture
or vapors. Depressing the drain valve button (11, fig.
1-6), located adjacent to the manifold pressure gage,
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Paragraph 1-22 to 1-32

1. Right Forward Console

2. Circuit Breaker Panel

2A. Radio Panel Light Rheostat™
3. Air Outlet

4. Interphone Panel

5. Ash Tray
6. Radio Compass Control Panel

7. Spare Lamps

8. Map Case

9. Command Radio Control Panel
10. Hand-held Microphone Jack
11. Fuse Panel
12. A-1CM Sight Test Plug

(for ground maintenance only)

Figure 1-8. Front Cockpit—Right Side

opens the drain valve. The valve should be opened only
when the engine is running below 30 inches manifold

pressure.

1-22. PROPELLER.

1-23. GENERAL.

1-24. . The engine drives a two-blade, constant-speed,
Aeroproducts propeller. A propeller governor, con-
trolled from either cockpit, maintains a selected rpm,
regardless of varying air loads or flight attitudes. The
governor adjusts propeller blade angle by directing oil
under pressure to a piston in each blade. The governor,
oil pump, and oil supply are all contained within a regu-
lator assembly on the back of the propeller hub. Engine
oil is not used for propeller operation.

1-25. PROPELLER CONTROL.
1-26. Engine rpm is determined by the setting of the

propeller control located on the throttle quadrant in
each cockpit (fig. 1-3). The position of the propeller con-
trol determines the setting of the propeller governor.

1-27. OIL SYSTEM.
1-28. GENERAL.

1-29. Oil for engine lubrication is supplied from an
8.8-gallon oil tank. Lubrication is accomplished by a
pressure system with a dry sump and scavenge pump
return. The oil cooler flap is electrically controlled in
conjunction with the cowl flaps from either cockpit. For
oil specification, see figure 1-16.

1-30. OIL SYSTEM CONTROLS.

1-31, COWL AND OIL COOLER FLAP SWITCH.
Refer to paragraph 1-18.

1-32. OIL DILUTION SWITCH. An oil dilution system

*Airplanes AF50-195 and subsequent
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1. Canopy Emergency Stop Button
2. Main Instrument Panel

3. Instrument-flying View Limiter
4. Right Instrument Subpanel

AN 01-60FGA-1
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5. Air Outlet
6. Taxi Light Switch
7. Landing Light Switch

Figure 1-9. Rear Cockpit—Forward View

is provided for diluting the oil with gasoline before
engine shutdown, whenever a cold-weather start is an-
ticipated. The oil dilution switch, located on the right
forward console in each cockpit (fig. 1-18), is spring-
loaded to the "OFF" position and must be held “oN"
to dilute the oil.

1-33. FUEL SYSTEM.
1-34. GENERAL.

1-35. A single fuel tank is installed in each wing of early

airplanes,” and fuel is supplied to the engine-driven
pump by a booster pump in each tank (fig. 1-12). Fuel
flow from either or both tanks can be selected as desired.
On later airplanes,t two interconnected fuel cells are
installed in each wing of the airplane. Fuel flows equally
by gravity from each wing to a sump tank in the

fuselage, and a single boost pump in the sump tank
pumps the fuel to the engine-driven fuel pump. For

fuel specification, see figure 1-16.

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsequent
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1. Cockpit Air Control 9. Carburetor Air Control
2. Air Outlet 10. Canopy Emergency Air Pressure Gage
3. Fuel Selector 11. Cowl and Oil Cooler Flap Switch

4. Canopy Handle and Control Button :
5 Trim Tab Control Panel 12. Hydraulic System Pressure Gage

6. Horn Silencer Button 13. Landing Gear Handle

7. Speed Brake Control Switch 14. Left Instrument Subpanel
8. Throttle Quadrant 15. Main Instrument Panel

Figure 1-10. Rear Cockpit—Left Side

1-36. FUEL SYSTEM CONTROL AND the tanks to the engine. With the fuel selector posi-
INDICATORS. tioned at “BOTH TANKS,” both booster pumps operate.

Fuel flow from both tanks may not be equal, however,

§ 1-37. FUEL SELECTOR.* The only control for the fuel because of slight variations in booster pump output.
The fuel selector may be moved to “LH TANK” or “"RH
TANK’ alternately during flight in order to maintain
_ an equal fuel level in each tank. With the selector
l are interconnected. The fuel selector controls the “OFF,” both booster pumps and the selector valve are

booster pumps and a selector valve in the fuel line from turned off. ]

system is a fuel selector, located on the left console in

each cockpit (4, fig. 7; 3, fig. 1-10). The two selectors

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
Revised 25 June 1951 9
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2. Right Forward Console
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4. Oxygen Regulator
5. Ash Tray
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5A. Radio Panel Light Rheostati
6. Radio Compass Control Panel
7. Air Outlet

8. Command Radio Control Panel

Figure 1-11. Rear Cockpit—Right Side

1-37A. FUEL SHUTOFF CONTROL.t The fuel shut-
off control has only two positions, “ON" and "OFr.”
The "ON" position opens the shutoff valve in the fuel
line and turns on the boost pump in the sump tank.
The "OFF¥” position closes the shutoff valve and rurns
off the boost pump. No action by the pilot is necessary
to maintain an equal fuel level in each wing, because
the gravity flow system equalizes the fuel flow from the
wings.

1-38. FUEL QUANTITY INDICATORS. On early air-

planes,® two fuel quantity indicators are located on the
main instrument panel in each cockpit (22 and 24, fig.
1-6). The indicator systems measure the total fuel sup-
ply in pounds. The system automatically compensates
for changes in fuel density so that the quantity indicators
will always register the actual number of pounds of fuel
in the tanks, regardless of fuel expansion or contraction
due to temperature variation. The full mark on each
indicator is set at 365 pounds for a 25°C (77°F) fuel
temperature. If the tanks are full but the fuel tempera-
ture is above 25°C, the indicators will indicate less than

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsequent
fAirplanes AF50-195 and subsequent

10
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Figure 1-13. Induction System

full; if the tanks are full and the fuel temperature is
below 25°C, the indicators will indicate above the full
mark. Previously used fuel gage systems, of the non-
compensating type, although calibrated in pounds, are
based on volume and therefore do not provide an accur-
ate indication of fuel weight. On later airplanes,t one
fuel quantity indicator is located on the main instru-
ment panel in each cockpit. The indicator measures the
total fuel supply in pounds with the same accuracy as
would two indicators on airplanes so equipped. The
full mark on the indicator is set at 1040 pounds. Flight
Operating Charts in the Appendix refer to fuel quantity
by weight for accurate flight planning.

1-39. FUEL LOW-LEVEL WARNING LIGHTS. On
early airplanes,” two fuel low-level warning lights, one
for each tank, are mounted on the instrument panel in

both cockpits (21 and 26, fig. 1-6). If the fuel quantity
in a tank falls below approximately 100 pounds, the
corresponding light will illuminate. The light can be
dimmed by turning it counterclockwise. If a fuel quan-
tity indicator is not operating, the fuel low-level warn-
ing light for the related tank should not be interpreted
to mean there is exactly 100 pounds of fuel available,
since its indication is only approximate. On later air-
planes,t a low-level warning light is located on the
main instrument panel in each cockpit. If the fuel quan-
tity falls below approximately 200 pounds, the light
will illuminate.

1-40. ELECTRICAL SYSTEM.
1-41. GENERAL.

1-42. Electrical energy is supplied by a 28-volr, direct-
current system powered by a 200-ampere, engine-driven

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsequent
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generator. A 24-volt storage battery serves as a stand-by system supplies alternating current for operation of
power source, supplying current to the system when the attitude gyro, slaved gyro magnetic compass, radio
the generator is inoperative. The generator will supply compass,” and A-1CM sight.* Should the main inverter |
more than 24 volts to the system at idling rpm and will fail, a spare inverter is automatically cut into the sys-
develop full rated output (approximately 28 volts) tem, but supplies power to the slaved gyro magnetic
above approximately 910 rpm. A main inverter in the compass and attitude gyro only. The main inverter has

*Airplanes AF48-1371, AF48-1372, and AF49-1492 through AF49-1756

Revised 25 October 1951 12A
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FUEL QUANTITY

DATA
US. GALLONS

E—
—

USEABLE EXPANSION | UNAVAILABLE
TANK S FUEL SPACE FUEL

LH WING TANK* 1 62.5 4.3 —

RH WING TANK"® . ] - 62.5 4.5 - |
TOTAL' 2 125 8.8 .

LH WING TANK?1 2 B88.5 2 8

RH WING TANK? 2 88.5 2 B
TOTAL® & 77 4 L7

NOTE: Multiply gallons by 6.0 to obtain pounds of gascline

*Airplanes AF48-1371, AF48-1372, AF49-1492 through
AF49.1756, and AF50-195 through AF50-319

tAirplanes AF51-3463 and subsequent

159-48-1103A

Figure 1-14. Fuel Quantity Data

a capacity of 500 volt-amperes, and the spare inverter
has a capacity ot 100 volt-amperes. For electrically oper-

ated equipment, see figure 1-15.

Note

Some airplanes® are temporarily equipped
with a 100 volt-ampere main inverter and a
100 volt-ampere spare inverter.

-13. EXTERNAL POWER RECEPTACLE. For start-
ing the engine or for electrical ground checks, an ex-
ternal power source may be connected to the external
power receptacle, located on the left side of the fuselage

aft of the wing (fig. 1-10).
|-44. ELECTRICAL SYSTEM CONTROLS.

1-45. Control of the electrical system (battery, gener-
ator, and inverters) is maintained in only one cockpit

at a time. Control is obtained by operating the control
shift switch.

1-46. BATTERY SWITCH. A battery switch is located
on the right forward console of each cockpit (fig. 1-18).
All electrical equipment is inoperative when the battery
switch is “OFF" unless the generator switch is "oN"
and the generator is operating or an external power

supply 1s connected to the airplane.

1-17. GENERATOR SWITCH. A guarded generator

switch, located on the right forward console of each

Section |
Paragraph 1-43 to 1-52

by Aar

cockpit (hg. 1-18), has "ON,” "OFF,”" and "RESET" posi-
tions. When the guard cover is down, the switch is held
in the "ON" position. The "OFF" position disconnects
the generator from the electrical system. The "RESET"
position is provided for turning the generator on after
it has been auromarically disconnected because of an

overvoltage condition.

1-48. VOLTAGE REGULATOR RHEOSTAT. The
voltage regulator is preset by the ground crew, and
ordinarily the pilot has no occasion to adjust it. How-
ever, in an emergency, the regulator can be adjusted
in flight by means of a rheostat on the regulator. The
regulator rheostat can be reached from the front cockpit
through an access door on the side of the right console
below the instrument panel. Rotating the rheostat
clockwise increases the voltage.

1-49. INVERTER SWITCH. An inverter switch on the
right forward console of each cockpit (fig. 1-18) con-
trols the main and the spare inverter, The main inverter
supplies power for operation of the attitude gyro, slaved
gyro magnetic compass, radio compass,v and A-1CM
sight. Should the main inverter fail, the spare is auto-

matically connected into the circuit. However, the spare
inverter supplies power to the atritude gyro and slaved
gyro magnetic compass only. The inverter switch 1s
guarded at “MAIN ON,” but may be moved to "SPARE
ON" for test purposes or use in case the automatic
change-over fails. Moving the switch to "OFF" turns
oft both inverters.

1-50. CIRCUIT BREAKERS AND FUSES. All d-c cir-
cuits are protected from overloads by push-to-reset cir-
cuit breakers. A panel mounting the circuit breakers is
located in the front cockpit on the lower side of the
right forward console (2, fig. 1-8). Alternating-current
circuits are protected by fuses. The fuse panel is acces-
sible through an access door in the front cockpir above
the right aft console (11, fig. 1-8), Direct-current arma-
ment circuits are protected by circuit breakers mounted
on the lefr side of the armament control panel. Alter-
nating-current armament circuits are protected by fuses
Jocated on the top of the armament control panel

(7, fig. 1-5).
1-51. ELECTRICAL SYSTEM INDICATORS.

1-52. GENERATOR VOLTMETER. A voltmeter is lo-
cated on the instrumenc panel in both cockpits (13,
fig. 1-6). The voltmeter indicates generator voltage
output. Normal voltage indication is approximately 28
volts.

*Airplanes AF50-279 through AF50-319 and AF51-3466 through AF51-3662
vAirplanes AF48-1371, AF48-1372, and AF49-1492 through AF49-1756

Revised 25 October 1951
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slaved gyro magnetic compass to
the spare inverter is automatic if
the main inverter fails.
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Figure 1-15. Electrically Operated Equipment
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1-53. GENERATOR LOAD INDICATOR. A generator
load indicator is mounted on the instrument panel in
both cockpits (12, fig. 1-6). The load indicator is marked
"LOAD” and indicates the percent of generator output
being used. The load indicator is graduated in decimal
fractions of generator capacity and indicates the por-
tion of this capacity (200 amperes) being delivered to
the system and battery. An indication of ".5” means the
generator 1s delivering 100 amperes.

1-54. GENERATOR OVERVOLTAGE LIGHT. A gen-
erator overvoltage light is located on the right forward
console in each cockpit adjacent to the generator switch
(fig. 1-18). Should generator voltage exceed the limit
of approximately 31 volts, the generator is automatically
disconnected from the electrical circuit and the genera-
tor overvoltage light illuminates. An attempt may be
made to turn the generator on again by holding the
generator switch at “RESET” position momentarily and

Revised 25 June 1951

then returning the switch to "ON.” The overvoltage
light will go out when the switch is placed at "RESET";
if the light again illuminates when the switch is re-
turned to "ON,"” the generator is still inoperative, It may
be possible to correct an overvoltage condition by use of
the voltage regulator rheostat.

1-55. INVERTER WARNING LIGHTS. Two inverter
warning lights are located on the right forward console
of each cockpit, adjacent to the inverter switch (fig.
1-18). With the switch at "MAIN ON,” illumination of
the amber light indicates that the main inverter has
failed and the spare inverter has automatically taken
over. Illumination of both lights (amber and red) indi-
cates failure of both inverters, regardless of whether the
switch is at "MAIN ON" or "SPARE ON."” If only the red
light illuminates with the switch at “MAIN ON,” how-
ever, it indicates that the main inverter has failed but
the spare inverter has not automatically taken over.
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159-54-2747

Figure 1-18. Switch Panel—Right Forward Console
W hen automartic transfer to the spare inverter has failed,
the spare inverter can be turned on by placing the
switch at "SPARE ON.” When the switch is "OFF,” only
the red light illuminates, indicating that neither in-
verter is operating. Both lights can be dimmed by turn-

ing them counterclockwise.

1-56. HYDRAULIC SYSTEM.
1-57. GENERAL.

1-58. Hydraulic power is used to operate the landing
gear, wing flaps, canopy, nose wheel steering, and (when
installed) the speed brake (fig. 1-17). A variable-volume,
engine-driven pump supplies hydraulic pressure for
operation of the units. However, when no hydraulic
units are being operated in flight, the entire output of
the pump is diverted to the hydraulic reservoir through
an electrically actuated by-pass valve. When any hy-
draulic control 1s operated, the by-pass valve closes and
pressurizes the system for operation of the selected unit.
The hydraulic system can also be pressurized in flight
by pressing the canopy control button when the canopy
handle 1s in the "LOCKED” position. The by-pass valve

automatically reopens and depressurizes the system only
when the units are in their normal flight position; that
is, gear and flaps up and locked, speed brake closed, and
canopy button released. Pressure is maintained in the

Section |
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system whenever the gear or flaps are down or in any
position other than up and locked, or whenever the
speed brake is open. Consequently, when the airplane
is on the ground with the engine running, pressure is
always available for operation of nose wheel steering.
In the event of an electrical failure, the by-pass valve
will automatically close and pressurize the system. Hy-
draulic brakes on the main wheels receive fluid by
gravity from the hydraulic system reservoir. A standpipe
in the reservoir will retain enough fluid to supply the
brakes if all fluid is lost from the reservoir. A hydraulic
pressure gage is located in each cockpit. For hydraulic
fluid specification, see figure 1-16.

1-59. HYDRAULIC HAND-PUMP,

1-60. A hand-pump in the front cockpit is provided
primarily for ground check of the hydraulic system,
but may be used in flight should the engine-driven pump
fail. The hand-pump is not considered an emergency
system, as it will not supply pressure if hydraulic system
failure is caused by any malfunction other than engine-
driven pump failure.

1-61. FLIGHT CONTROL SYSTEM.
1-62. GENERAL.

1-63. The primary flight control surfaces (ailerons, rud-
der, and elevator) may be operated from either cockpit
by conventional stick and rudder pedal controls. Trim
tabs on the control surfaces are mechanically operated
from either cockpit. Wing flaps are provided for use
at airspeeds below the gear- and flap-down limit air-
speed. A speed brake is installed in Airplanes AF48-1371
and AF49-1500, and provisions for the speed brake in-
stallation are included in all airplanes. Use of the speed
brake is permissible at any airspeed up to the maximum
allowable speed for the airplane. The control stick in
the front cockpit incorporates a nose wheel steering
switch, a gun trigger, and a bomb-rocket release button.
Rudder pedals are adjustable fore and aft. All primary
controls can be locked in the neutral position by a
mechanical control lock in the front cockpit.

1-64. WING FLAPS.

1-65. Hydraulically operated, semislotted-type wing
flaps extend from aileron to fuselage on each wing. The
flaps are operable from either cockpit, and a flap posi-
tion indicator is provided on each instrument panel. No
emergency system is provided for operating the flaps.
However, in the event the airplane hydraulic system
fails, an attempt may be made to lower the flaps by
operating the hydraulic hand-pump. The hand-pump
will pressurize the system only when initial loss of pres-
sure is caused by failure of the engine-driven pump. The
flaps can be lowered on the ground from outside the air-
plane, and spring-loaded doors in the surface of the
flaps may be used as steps up to the wing.
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Figure 1-19. Trim Tab Control Panel

1-66. WING FLAP CONTROLS AND INDICATOR.

1-67. WING FLAP CONTROL. The flaps are operated
by means of a wing flap control on the throttle quadrant
in each cockpit (fig. 1-3). The control handle is shaped
in the form of an airfoil for easy recognition by feel.
Moving the control to the desired position in the quad-
rant ("UP,”" V4,7 Y14, Y34, or full "DOWN") pres-
surizes the hydraulic system to operate the flaps. Detents
hold the handle in any selected position. The hydraulic
system will be pressurized as long as the flaps are in any
position other than up and locked. The flaps are held
in the up position by a mechanical overcenter lock and
in any selected down position by hydraulic pressure.

1-68. WING FLAP MANUAL OPERATION LEVER.
The flap manual operation lever is provided to release
the flap up-lock and open a by-pass valve at the cylinder
so that the flaps can be pulled down manually where
the pilot can reach the steps. If the engine 1s running,
pulling the lever will cause flaps to be lowered by
hydraulic power. The flap manual operation lever is
located on the left side of the fuselage above the wing
trailing edge (fig. 3-4) and is pulled down to release the
flaps for lowering. The flaps can be lowered 50 degrees
with the flap manual operation lever. Lowering the
flaps from outside also moves the flap handles in the
cockpits.

1-69. WING FLAP POSITION INDICATOR. A flap
position indicator, calibrated in degrees, is located on
the instrument panel in each cockpit (25, fig. 1-6). Nor-
mal hydraulic flap travel is 37 degrees to the full-down
position. The flaps can be lowered manually 50 degrees
on the ground for access to the steps in the flaps.

Note

The flaps can be lowered manually 50 degrees
on the ground for access to the steps in the

flaps.
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1-70. SPEED BRAKE.

1-71. A single hydraulically operated speed brake is in-
stalled under the fuselage just aft of the wing; when
opened, it extends down and forward into the slip-
stream. At present, the speed brake is installed only on
Airplanes AF48-1371 and AF49-1500; however, pro-
visions are made for installation on all airplanes. The
brake is held open by hydraulic pressure, and is held
closed by mechanical locks.

1-72. SPEED BRAKE CONTROL SWITCH. A switch
on top of the throttle grip in each cockpit controls the
speed brake (9, fig. 1-7; 7, fig. 1-10). Only one control is
operative at a time, however, depending upon which
pilot last operated his control shift switch. The speed
brake control switch has two fixed positions only, “ouT”
and “IN,” and no intermediate positions can be selected.
When the switch is moved to “our,” it energizes the
speed brake selector valve and pressurizes the hydraulic
system. The hydraulic system remains pressurized as
long as the brake is open. In event of an electrical fail-
ure while the speed brake is open, the speed brake will
automatically close. Should a hydraulic failure occur
while the brake 1s open, 1t will stay open until the speed
brake control switch is moved to "IN"; airloads will
then force the brake closed.

1-73. TRIM TAB CONTROLS.

1-74. Aileron, rudder, and elevator trim tab controls are
located on the left console in each cockpit. Trim tab
position is shown by a scale and pointer at each control
(hg. 1-19). The left aileron trim tab is mechanically
operated by the aileron trim tab control in each cock-
pit; the tab on the right aileron is adjustable only on
the ground.

1-75. CONTROL LOCK (THROTTLE AND
FLIGHT CONTROLS).

1-76. All surface controls and the throttle are locked by
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Figure 1-20. Control Stick Grip
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means of a control lock which is stowed on the floor of
the front cockpit aft of the stick (fig. 2-2). Pulling out
the plunger to the right of the lock releases it from the
stowed position on the floor. The lock can then be raised
to engage the stick, and the plunger is released to slide
into a hole in the stick. When the throttle is subse-
quently closed, it will be locked in that position until
the control lock is released.

1-77. RUDDER PEDAL RELEASE LEVER.

1-78. A rudder pedal release lever, located below the
center of the instrument panel in each cockpit, is used
to unlock the pedals to permit their adjustment for
desired leg length (20, fig. 1-6). When a release lever is
moved to the right, both rudder pedals in that cockpit
are released and snap to the full aft position (toward
seat). To adjust the pedals forward, the release lever
must be held to the right and the pedals pushed forward
until desired position is reached.

1-79. LANDING GEAR.
1-80. GENERAL,

1-81. The retractable tricycle landing gear is hydrauli-
cally operated. The main gear retracts inboard into the
wing and fuselage; the nose gear retracts aft into the
fuselage. Fairing doors cover the wheels in the retracted
positions and are mechanically operated by gear move-
ment. All fairing doors remain open when the gear is
down. Mechanical locks hold the gear up; it is held
down by overcenter side brace lockpins on each gear
and also by hydraulic pressure. All up-locks are released
by initial movement of the landing gear handle; conse-
quently, in event of hydraulic failure, the gear can be un-
locked by the gear handle and will extend by its own
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Figure 1-21. Landing Gear Position Indicators
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weight. A lock in the landing gear control system pre-
vents inadvertent gear retraction when the airplane is on
the ground. When the landing gear is in any position
other than up-and-locked, it will cause the hydraulic
system to be pressurized. A hydraulically operated and
electrically controlled steering unirt is installed in the
nose gear, to provide nose wheel steering by movement
of the rudder pedals. Hydraulic brakes on the main
wheels are the master cylinder type, and are operated
from either cockpit by application of toe pressure on the
rudder pedals. A fixed tail skid is installed under the
aft section of the fuselage.

1-82. LANDING GEAR CONTROL AND
INDICATORS.

1-83. LANDING GEAR HANDLE. The landing gear
handle is located at the left of the instrument panel in
each cockpit (28, fig. 1-6). Moving the handle to either
"UP” or "DOWN" operates the gear selector valve, pres-
surizes the hydraulic system, and mechanically positions
the gear up-locks. When the airplane is on the ground,
an electrically actuated lock prevents moving the gear
handle inadvertently out of the "DOWN" position. The
lock is automatically disengaged when the airplane is

air-borne. However, in an emergency requiring gear re-
traction before the airplane is off the ground, the down-
lock can be overridden by pulling up very sharply on the
gear handle. In event of hydraulic failure in flight, the
gear can be lowered by merely moving the gear handle
to 'DOWN, "’ thereby mechanically releasing the up-locks
and allowing the main gear to drop. It may be necessary
to yaw the airplane to lock the main gear down. The
nose gear is forced down and is locked against the air
load by springs on the gear.

1-84. LANDING GEAR POSITION INDICATORS.
Position of the landing gear is shown by three individual
indicators, one for each gear, located on the instrument
panel in both cockpits (27, fig. 1-6). Each indicator
shows crosshatching if the related gear is in any un-
locked condition; the word “UP” appears if the gear is
up and locked, or a wheel shows if the gear is down and
locked. Crosshatching will also show on the indicators
whenever the electrical system is not energized.

1-85. LANDING GEAR WARNING LIGHT AND
HORN. Additional warning of unsafe gear position is
provided by a red light incorporated in the landing gear
handle and a warning horn mounted between the cock-
pits. The red light illuminates the gear handle whenever
the gear is in any unlocked condition. It will also illumi-
nate if the gear is up and locked and the throttle is re-
tarded below cruising rpm. The warning horn sounds
if the gear is not down and locked, when the throttle is
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retarded below cruising power. A horn silencer button,
located at the base of each throttle quadrant (8, fig. 1-7;
6, fig. 1-10), is provided to silence the horn, but the gear
handle warning light will remain on. Advancing the
throttle resets the warning horn so thar it will blow
when the throttle is retarded again, if the gear is not
down and locked.

1-86. EXTERIOR GEAR POSITION LIGHTS. To aid

in determining gear position from the ground at night,
a white light 1s installed on each gear strut. Each light
will illuminate only when the related gear is down and
locked and the position lights are turned on.

1-87. NOSE WHEEL STEERING.
1-88. GENERAL.

1-89. The nose wheel steering system is hydraulically
operated and electrically controlled. Hydraulic pressure
is supplied to the steering system through an electrically
operated valve, which is controlled from either cockpit.
With the steering system engaged and the nose wheel
on the ground, the nose wheel can be turned 25 degrees
either side of center by moving the rudder pedals. When
a short turning radius i1s desired while taxiing at low
speeds, it is possible to override the steering system
beyond the 25-degree limit by use of brakes, without
damage to the steering system. The steering unit also
operates as a shimmy damper. The nose wheel is full-
swiveling when the steering switch is not engaged, and
the brakes can be used for directional control. As the
airplane leaves the ground on take-off, the steering
system is automatically disconnected and the nose wheel
centers itself.

1-90. NOSE WHEEL STEERING SWITCH.

1-91. Nose wheel steering is controlled by depressing
the steering switch located below the control stick grip
in each cockpit (fig. 1-20). In order to engage the nose
wheel steering unit, the switch must be depressed. If
the nose wheel is within the 25-degree steering limit,
the wheel will turn to correspond to the direction of
the rudder pedals regardless of pedal position. The nose
wheel may be turned approximately 25 degrees either
side of center by pressure on the corresponding rudder

pedal.
Note

The nose wheel steering unit will not engage
if the nose wheel is more than 25 degrees either
side of center. If the nose wheel is headed more
than 25 degrees from center, the nose wheel
must be brought within the steering range
with the wheel brakes.
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1-92. WHEEL BRAKES.

1-93. Hydraulic brakes on the main wheels are the
master cylinder type, operated by applying toe pressure
on the rudder pedals. No boost is supplied by the
hydraulic system of the airplane, but fluid from the air-
plane hydraulic reservoir supplies the master cylinders.

Should all fluid be lost from the reservoir, however,
there is adequate fluid remaining in the standpipe and
lines to supply the brakes for normal operation. No
emergency method of operating the brakes is provided.
A parking brake handle is installed in the front cockpit
only, to the right of the instrument panel (6, fig. 1-5).
Parking brakes are set by depressing the toe brakes,
pulling the parking brake handle out, and then releas-
ing the toe brakes. Brakes are subsequently released by
depressing the toe brakes.

1-94. INSTRUMENTS.
1-95. GENERAL.

1-96. All instruments are duplicated in both cockpits,
with the exception of a free air temperature gage and
stand-by compass, which are installed only in the front
cockpit. The air temperature gage is located on the
right side below the shroud (4, fig. 1-5), and the stand-by
compass is mounted at the top of the windshield bow.
Other instruments not mounted on the instrument

panels are the hydraulic pressure gage (14, fig. 1-7; 12,
fig. 1-10) and the canopy emergency air pressure gage
(12, fig. 1-7; 10, fig. 1-10), mounted on the left forward
console, and the oxygen gages mounted on the right
instrument subpanel (3, fig. 1-5; 4, fig. 1-9).

1-97. ATTITUDE GYRO.

1-98. A Type J-3 attitude gyro is installed in Airplanes
AF48-1371, AF48-1372, and AF49-1492 through -1498; a
Type A-1 gyro is installed in Airplanes AF49-1499
through -1663; a Type J-8 gyro is installed in Airplanes
AF49-1664 and subsequent. These instruments provide
visual indications of dive, climb, and angle of bank,
and they operate on alternating current supplied by
either the main or spare inverter. The gyro is enclosed
in a sphere, a portion of which is visible through the
opening on the face of the instrument. Whenever the
airplane approaches a vertical climb or dive attitude, as
it would in a loop, the gyro is precessed a controlled 180
degrees; this action is momentary, and does not interfere
with the indications. Thus, the pilot is reading the same
face of the sphere regardless of attitude. On the A-1 and
J-3 gyros, a blinker, appearing in a small opening on the
sphere, flashes to indicate that power is being supplied
to the unit and that the gyro is up to speed. On the J-8
gyro, an "OFF’' indicator flag comes into view whenever
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no power 1s being supplied or when gyro is not up to
speed. Operation of these instruments (fig. 1-22) may
be confusing, since the climb and dive indications of
the A-1 and J-§ gyros are opposite to those of the

J-3 gyro.

Before the indications of these instruments can
be depended upon, 8 to 13 minutes must be
allowed for the gyros to come up to speed and
erect, A temporary displacement of the gyro
from its normal position will occur during a
turn (a maximum of 10 degrees at very high
angles of bank). This error will be corrected
automatically by an erection mechanism at the
rate of about 3 degrees per minute.

1-99. A-1 AND J-8 ATTITUDE GYROS. A horizon
bar on the A-1 and J-8 gyros presents a conventional
dive and climb indication. The miniature airplane ap-
pears above the horizon bar in a climb and below the
horizon bar in a dive. However, in a climb (or dive)
exceeding 27 degrees, the horizon bar stops at the
bottom (or top) of the instrument case and the sphere
then becomes the reference.

1-100. J-3 ATTITUDE GYRO. The J-3 gyro differs
from conventional attitude indicators in that climb and
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dive are not shown in relation to a horizon bar but are
read directly on a sphere. The upper hemisphere, which
is dark in color, indicates a dive; the lower, light hemi-
sphere indicates a climb. Lines similar to latitude markers
are painted on the sphere and indicate the degrees of
dive or climb. It 1s important, in interpreting the pres-
entations of this instrument, to realize that: (1) the
sphere is stabilized, maintaining its equator parallel to
the surface of the earth; (2) the airplane, as well as the
miniature airplane, maneuvers around the stabilized
sphere. Therefore, when the airplane is in a nose-high
attitude, the miniature airplane will be displaced down-

ward on the light portion of the sphere; and in a dive
the miniature airplane will be displaced upward into
the dark portion of the sphere.

1-101. ELECTRICALLY OPERATED
INSTRUMENTS.

1-102. Instruments which operate on d-c power from
the electrical system are: carburetor air temperature
gage, oil temperature gage, fuel quantity indicators,
turn-and-bank indicator, and flap and gear position indi-
cators. Direct current and alternating current are neces-
sary for operation of the slaved gyro magnetic compass.
The attitude gyro operates only on alternating current.
The tachometer is a self-generated instrument, requiring
no power from the eléctrical system.
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Figure 1-22. Comparison of the J-3 and the A-1 and J-8 Atftitude Gyro Indicators
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1-103. PITOT-STATIC SYSTEM.

1-104. The airspeed indicator, altimeter, and rate-of-
climb indicator are operated by the pitot-static system.
This system measures the difference between impact
air pressure entering the pitot tube, mounted on the
right wing, and static air pressure obtained at static ports
on either side of the fuselage, aft of the wings. The
airspeed indicator is connected to the pressure and static
sides of the system. The altimeter and rate-of-climb
indicator are connected to the static ports. To keep the
pressure tube opening clean, a cover is placed over the
pitot head whenever the airplane is parked.

1-105 and 1-106. (Deleted. Refer to paragraphs 1-21C
and 1-21D.)

1-107. MISCELLANEOUS EQUIPMENT.
1-108. SEATS.

1-109. The seats are adjusted by means of a lever at the
right side of each seat. Pulling the lever back allows the
seat to be raised or lowered approximately 7 inches.
When the lever is pulled back, the pilot 1s assisted in
raising the seat by a spring which tends to force the
seat up. As the seat is raised, it also moves forward. A
seat cushion is provided in each seat, for use when 2a
pararaft is not worn.

1-110. SHOULDER HARNESS LOCK CONTROL. A
two-position (locked and unlocked) shoulder harness
inertia reel lock control is located on the left side of
each seat (5, fig. 3-6). A latch is provided for positively
retaining the control handle at either position of the
quadrant. By pressing down on the top of the control
handle, the latch is released and the control handle may
then be moved freely from one position to another. In
addition to manually locking the shoulder harness, the
inertia reel will automatically lock under 2 2 to 3 G
load, as in a crash landing. Consequently; it 1s necessary
to manually lock the harness only during manuevers and
flight in rough air, or as an added safety precaution in
event of a forced landing.

Before a forced landing, all switches not read-
ily accessible with the harness locked should be
“cut” before the harness lock control is moved
to the locked position.

If the harness is locked while the pilot is leaning for-
ward, as he straightens up, the harness will retract with
him, moving into successive locked positions as he
moves back against the seat. To unlock the harness,
the pilot must be able to lean back enough to relieve
the tension on the lock. Therefore, if the harness is
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locked while the pilot is leaning back hard against the
seat, he may not be able to unlock the harness without
first releasing it momentarily at the safety belt (or by
releasing the harness buckles, if desired). After auto-
matic locking of the harness, it will remain locked until
the lock control is moved to the locked position and then
back to unlocked.

1-111. CANOPY.

1-112. The hydraulically operated canopy is divided
between the cockpits, making two sliding sections
which move simultaneously. Normally, the canopy is
operated hydraulically, but it may also be operated
manually and, in an emergency, pneumatically.
Mechanical locks automatically hold the canopy closed
or full open; a hydraulic fluid lock is maintained to hold
it in any selected intermediate position. The canopy 1s
operable from either cockpit and from the left side
outside the airplane by interconnected controls. An
external handle is provided on the lower frame of the
aft section for moving the canopy manually.

1-113. CANOPY HANDLE AND CONTROL
BUTTON. Normal or emergency operation of the can-

opy is controlled by means of a canopy handle and con-
trol button at the left side of each cockpit (fig. 1-23).
Positions for each handle are “EMERG OPEN,”’ “OPEN,"
“LOCKED,” “'CLOSED,” and “MANUAL.” For normal hy-
draulic operation, the control button on the front of
the canopy handle must be depressed and the handle
moved to the desired operating position, "OPEN" or
“cLOSED.” Depressing the control button on the canopy
handie pressurizes the hydraulic system in flight (system
is always pressurized on the ground with engine run-
ning) and opens a shutoff valve in the canopy system,
thus directing system pressure to the selector valve.
Releasing the control button stops movement of the
canopy by closing the shutoff valve. To stop and hold
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Figure 1-23. Canopy Control
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the canopy partially open, the canopy handle must be
moved to the “"LOCKED” position. For manual operation

of the canopy, the canopy handle is moved to “MANUAL,’
which allows hydraulic fluid in the cylinder to be by-
passed when the canopy is moved manually. The canopy

can be opened fully in an emergency by pulling the can-
opy handle all the way back to the "EMERG OPEN" posi-
tion. It is unnecessary to actuate the control button when
the canopy handle is moved to the “EMERG OPEN" or
“"MANUAL" position. It is necessary to forcibly move
the handle through a stop which normally prevents
inadvertent operation of the emergency system. When
the handle is moved to the emergency position, air pres-
sure from an air bottle is supplied to the canopy actuat-
ing cylinder through separate emergency lines. After
the emergency air system has been used to open the
canopy, the air trapped in the system must be bled by the
ground crew before normal operation of the canopy
can be resumed. On Airplanes AF50-195 and subsequent,
the air is automatically bled from the system by moving
the canopy handle from the "EMERG OPEN" position.

1-114. CANOPY EXTERNAL CONTROL HANDLE.
An external canopy control handle is provided on the
left side of the fuselage above the wing trailing edge (fig.
3-4). Movement of the external handle also positions
the canopy handles in the cockpit. However, the canopy
cannot be operated hydraulically by means of the ex-
ternal handle. The external canopy control handle must
be pulled out from the fuselage to allow it to be turned
forward to “"MANUAL” for manual operation, or aft to
"EMERG"’ for pneumatic emergency canopy opening.
After the handle has been placed in the “EMERG” posi-
tion, the air trapped in the system must be bled by the
ground crew before normal operation of the canopy
can be resumed. On Airplanes AF50-195 and subse-
quent, the air is automatically bled from the system
by moving the canopy handle from the “EMERG” posi-

tion. An external handle is provided on the lower frame
of the aft section for moving the canopy manually.

1-115. CANOPY EMERGENCY STOP BUTTON. A
canopy emergency stop button is provided on the left
side of the instrument panel shroud in each cockpit
(1, fig. 1-5; 1, fig. 1-9). In the event it is suddenly neces-
sary to stop movement of the canopy when it is being
operated hydraulically, pressing either button while the
canopy 1s moving closes the shutoff valve, thus dis-
rupting flow of hydraulic fluid to the acuating cylinder
and stopping canopy immediately. The canopy will
operate normally after the button is released unless the
canopy handle is moved to the “LOCKED” position.

Revised 25 June 1951
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1-116. CANOPY EMERGENCY AIR PRESSURE
GAGE. A canopy emergency air pressure gage is located
on the left forward console in each cockpit (12, fig. 1-7;
10, fig. 1-10), to indicate available emergency air pres-
sure in the air bottle.

1-117. CHECK LISTS.

1-118. Take-off and landing check lists are mounted on
the instrument panel in each cockpit,

1-119. FLIGHT REPORT HOLDER.

1-120. A canvas flight report holder is located in the
front cockpit on the side of the left console next to the

seat (7, fig. 1-7).
1-121. MAP CASE.

1-122. A map case is provided in the front cockpit in
the right rear console (8, iig. 1-8).

1-123. INSTRUMENT-FLYING VIEW LIMITER.

1-124. The rear cockpit may be used for instrument-
flying training by installing close-out panels behind the
instrument panel and along each side of the canopy.
Three separate panels are stowed in a case on top of the
instrument panel shroud in the rear cockpit (3, fig. 1-9).
One panel snaps onto fasteners on the overturn brace
behind the instrument panel, and the other two panels
snap onto fasteners on either side of the canopy.

1-125. ASH TRAY.

1-126. Each cockpit is provided with an ash tray, which
is located under the right canopy track (5, fig. 1-8; 5,
fig. 1-11).

1-127. REARVIEW MIRROR.

1-128. A rearview mirror is installed at cthe top center
of the windshield in the front cockpit.

1-129. RELIEF TUBE.

1-130. A relief tube is stowed under each seat.

1-131. BAGGAGE COMPARTMENT.

1-132. The baggage compartment is reached through
a door in the bottom of the fuselage. Two levers on the
door must be pulled down to open the door. The com-
partment is made of canvas with the bottom of the
fuselage as the floor. Zippers in the canvas provide an
entrance into the baggage compartment. A baggage tie-
down loop is provided on the floor in each corner of
the compartment.

1-133. MOORING KIT.

1-134. Equipment for mooring the airplane is contained
in a kit, which is stowed in the baggage compartment
(hg. 1-10).
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1-135. GLARE SHIELDS.

1-136. Two glare shields are installed on top of the
instrument shroud in the front cockpit. The shields may
be pulled out during night flying to prevent the reflec-
tion of instrument lights on the canopy. The glare
shields are not installed in Airplanes AF50-195 and sub-

sequent.

1-137. EMERGENCY EQUIPMENT.
1-138. HAND-OPERATED FIRE EXTINGUISHER.

1-139. A hand-operated fire extinguisher, stowed in the
front cockpit, can be reached through an access door in
the side of the left forward console (17, fig. 1-7). The
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extinguisher is also accessible from the left side of the
fuselage outside of the airplane through an access door
above the wing leading edge.

1-140. FIRST-AID KIT.

1-141. A first-aid kit, installed between the cockpits, is
mounted on the left side on the overturn brace (8, fig.
3-6).

1-142. OPERATIONAL EQUIPMENT

1-143. Section 1V of this handbook contains informa-
tion on the following operational equipment: cockpit
heating and ventilating, defrosting, communications,
lighting, oxygen, anti-G suit, and armament (guns,
bombs, rockets, and sight).
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2-1. RESTRICTIONS.

2-2. Observe the following flight limitations and restrictions:

Note

Additional power plant, airspeed, and acceleration restrictions are shown 1n
figure A-1.

a. Solo flight from the rear cockpit is prohibited.

b. Inverted flying must be limited to 10 seconds in any one maneuver, as there is no
means of ensuring a continuous flow of fuel or oil in this attitude. In addition, in
Airplanes AF48-1371, -1372, AF49-1492 through -1756, AF50-195 through AF50-214,
because of excessive oil loss through the engine breather, the inverted flying done in
one flight should be held to a minimum.

c. Inverted spins with gear and flaps down are prohibited.
d. With bombs, rockets, or guns installed, snap rolls and spins are prohibited.

dA. Maximum negative acceleration is rot to exceed —2.0 G for speeds up to level

flight high speed, and —1.0 G for speeds from level flight high speed to limit dive speed.

e. Maximum permissible engine overspeed is 2900 rpm. To reduce the possibility
of overspeeding the engine, avoid rapid throttle openings and, whenever possible,

conduct acrobatic maneuvers at rpm settings of 2300 or less.

THESE LIMITATIONS AND RESTRICTIONS ARE SUBJECT TO CHANGE,
AND LATEST SERVICE DIRECTIVES AND ORDERS MUST BE CONSULTED.

Revised 25 October 1951 25
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Figure 2-1. Entering Airplane
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2-3. BEFORE ENTERING AIRPLANE.
2-4. PREINSPECTION CHECK.

a. Obtain take-off and anticipated landing gross
weight.

Note
(Deleted)

b. Check engineering Form 1 and make sure airplane
has been serviced with required quantities of fuel, oil,
hydraulic fluid, and oxygen. See figure 1-16 for com-
plete servicing diagram.

Note

The canopy can be opened from the left side
of the airplane only (fig. 2-1). For access to the
cockpits, pull lap manual lever, located in left
side of fuselage above wing trailing edge, and
push the flap down. Step up on the wing, using
steps in flap and the handgrips in the wing
and fuselage. To open canopy, pull external
canopy handle out and push forward to “MAN-
UAL.” Slide canopy back by means of handle
on canopy frame. On Airplanes AF49-1499 and
subsequent, steps and a handhold are also pro-
vided in the right wing and flap.

2-5. EXTERIOR INSPECTION.

2-6. After completing preinspection check, make an
exterior inspection, starting at the front cockpit and
going clockwise around the airplane. See figure 2-3 for
complete inspection procedure.

2-7. MINIMUM CREW REQUIREMENT.

2-8. The airplane can be flown solo, but from the front
cockpit only.

2-9. ON ENTERING COCKPITS.

2-10. Make the following checks before starting engine:

a. Unless a pararaft is worn, make sure a seat cushion
is installed.

b. Adjust seat and rudder pedals.

c¢. Unlock flight controls and check for free and
proper movement.

d. Fasten safety belt and shoulder harness. Check
operation of shoulder harness lock.

e. Set parking brakes.
f. Ignition switch “OFF.”
I 2. Fuel selector (fuel shutoft control®) “"OFF.”

h. If armament equipment is installed, check arma-
ment switches “SAFE" or "OFF.”

i. Hold control shift switch on until control light
illuminates.

Section Il
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159-52-390A

Figure 2-2. Unlocking Controls

j. External power connected. (If not available, bat-
tery switch “ON.” This is considered an emergency

operation.)
k. Wing flap control "up.”
. Speed brake switch “IN.”
m. Throttle cracked approximately %4 inch.
n. Propeller control full “INCREASE RPM."”
o. Mixture control “IDLE CUTOFF.”

p. Carburetor air control “COLD AIR" (or "FILTERED
AIR” if necessary).

q. Cowl and oil cooler flap switch “"OPEN."

r. Canopy emergency air pressure checked.

s. Cockpit heater control "OFF”; defrost control
OFF.”

*Airplanes AF51-3463 and subsequent
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Starting at the front cockpit, make the following checks:

COCKPIT.
Trim tab controls neutral.
Engine oil tank and hydraulic fluid caps and covers
secure.
Visually check fuel tank caps secure.
If flying solo, secure rear seat safety belt, shoulder
harness, oxygen equipment, etc.

LEFT WING.

Aileron trim tab in neutral position.
Position light for condition.

LEFT LANDING GEAR.

Main wheels chocked.

Ground safety pin removed.

Gear strut extended approximately 3 inches.

Tire for proper inflation, cuts, blisters, and slippage.

Check for hydraulic leaks.
Heater air intake and exhaust for obstructions.

POWER PLANT SECTION.

Cowling and cowling latch handles secure.

Carburetor and oil cooler air scoops for obstructions.

Propeller for nicks and -hydraulic leaks.

Propeller regulator oil filler cap safetied.

Nose wheel gear strut extended approximately 2
inches.

Nose wheel ground safety pin removed.

Tow pin safety cap tight.

Tire for proper inflation, cuts, blisters, and slippage.

Check for hydraulic leaks.

Note nose wheel (and taxi light*) position.

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1528
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RIGHT LANDING GEAR.
Gear strut extended approximately 3 inches.

Ground safety pin removed.

Tire for proper inflation, cuts, blisters, and slippage.
Check for hydraulic leaks.

RIGHT WING.
Pitot cover removed and pressure opening in pitot
head clear.

Position light for condition.

FUSELAGE RIGHT SIDE.
Static port clean.

Fuselage lights for condition.

EMPENNAGE.
Elevator trim tab neutral.

Position lights for condition.

FUSELAGE LEFT SIDE.

Static port clean.

Baggage storage for security of lashings if baggage
or loose gear is being carried.
Baggage compartment light off, and baggage com-
partment locked closed.
NOTE: During this preflight check, inspect all skin for

wrinkles, dents, and loose rivets.
159-00-915A

Figure 2-3. Exterior Inspection
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t. Landing gear handle "DOWN.” Check landing gear
position indicators.

u. Check fuel quantity indication.
v. Alumeter, accelerometer, and clock set.

w. Note manifold pressure reading (field barometric
pressure), for subsequent use during engine power

check.

x. Test operation of oxygen equipment and check
for 400 psi.

y. Check generator switch "“"oN.”

z. Check inverter switch “MAIN ON.”

aa. Check pitot heater switch “OFF.”

ab. Check all light switches and rheostats “OFF.”
ac. Circuit breakers in.

ad. Push to test and adjust intensity of all indicator
and warning lights.

ae. Test operation of communications equipment
(and A-1CM sight, when installed) if external power
is being used; if external power is not being used, make
this check after engine is running.

af. Be sure you have a flashlight.
2-11. If night flying is anticipated, the following addi-
tional checks should be made:

a. With aid of outside observer, test operation of
position, fuselage, passing, landing, exterior gear down
lights, and on early airplanes,* the taxi light.

On early airplanes,* do not leave landing light
on for longer than 10 seconds when airplane
is on ground, as excess heat may seriously
damage the light.

Section Il
Paragraph 2-11 to 2-13

b. Check operation of instrument panel lights (ultra-
violet and red), console lights, and the extension light.

2-12. STARTING ENGINE.

2-13. Start the engine as follows:

a. On early airplanes,* turn fuel selector to “LH
TANK"” and “RH TANK,” checking for boost pump pres-
sure of 15 to 17 psi at each setting. Turn selector to
“BOTH TANKS” for starting. On later airplanes,t with
fuel shutoff control at “ON" position, check for boost I
pump pressure of 15 to 17 psi.

b. Recheck position of throttle, propeller, and mix-
ture controls.

¢. Check propeller clear.

d. With ignition switch “OFF,” hold starter button
down to turn propeller through at least six blades.

If engine has a tendency to stall during pro-
peller rotation, have lower cylinders drained
before attempting to start, as fluid in the com-

bustion chambers will cause serious damage to
the engine.

e. Continue holding starter button down. Turn igni-
tion switch to “BOTH” and depress primer button simul-
taneously. Primer is very sensitive. Prime one-half to
one second when engine is cold. Just touch the button
when the engine is hot.

f. Release starter when engine fires, but prime inter-
mittently until engine is running smoothly; then move
mixture control to “RICH.”

If engine fails to start after 30 seconds of con-
tinuous cranking, let starter cool for 3 minutes
before repeating starting procedure.

g. Check oil pressure; if it does not register in 10
seconds or rise to 40 psi in 20 seconds, stop engine and

investigate.

h. Adjust throttle to smoothest speed between 1200
and 1400 rpm as soon as oil pressure permits.

i. Have external power disconnected and turn bat-
tery switch “ON.”

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsequent
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Note

Refer to paragraph 3-11 for instructions in
case of fire during starting.

2-14. WARM-UP.

2-15. Before making any engine performance checks
or before taxiing, warm up engine at approximately
1200 to 1400 rpm until oil temperature shows a definite
increase and oil pressure remains steady when throttle
is advanced. Keep cowl and oil cooler flaps open for
warm-up and all ground operation. Do not try to rush
engine warm-up. Idling speed is 750 rpm.

2-16. GROUND TESTS.

2-17. While engine is warming up, make the following
tests:

a. Hydraulic system—check by operating wing flaps.
Check hydraulic pressure.

b. Cowl and oil cooler flaps—with aid of outside ob-
server, check operation from “OPEN" to full “CLOSE.”
Return flaps to full open position.

c. With manifold pressure below 30 in. Hg, depress
manifold pressure drain button for 3 seconds.

d. Instruments—check for readings in desired ranges.

e. Electrical system—

At approximately 1200 to 1400 rpm, check gen-
erator load indicator for reading and voltmeter for ap-
proximately 28 volts.

Check both inverter warning lights out with in-
verter switch at “"MAIN ON”’; then turn inverter switch
to “'SPARE ON” (only the amber main inverter warning
light should illuminate), then to “"OFF” (only the red
light should illuminate).

Return inverter switch to "MAIN ON.”

Note

When returning inverter switch to “MAIN
ON,” stop at “OFF"’ for 3 seconds to allow time
for change-over relay to operate. It is not nec-
essary to stop at "OFF’ when moving inverter
switch from “MAIN ON" to “SPARE ON.”

f. Communications equipment and A-1CM sight—
check operation if not previously accomplished.

g. Ignition switch check—at 750 rpm, turn ignition
switch “OFF’ momentarily, and note that engine stops
firing completely. If engine does not cease firing com-
pletely, it indicates the magnetos are not grounded. If
magneto ground lead trouble exists, the ignition system
check before take-off will not be reliable. Shut down
the engine and warn personnel to keep clear of the
propeller until the difficulty has been remedied.

30
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Perform this check as rapidly as possible to
prevent severe backfire when ignition switch

is turned on again.

2-18. TAXIING.

2-19. Observe the following instructions and precau-
tions for taxiing:

a. Chocks removed.
b. Check wing flaps up.

c. With rudder pedals neutral, depress steering
switch lever on control stick; then release parking
brakes and allow airplane to roll straight ahead.

Note

If airplane is standing still, do not operate
rudder pedals with steering switch engaged,
as such action will cause undue wear on the

nose wheel tire,

d. As soon as airplane is moving straight, apply
brakes evenly and firmly to check for adequate braking
action. Never allow taxi speed to build up without
checking brakes.

e. Taxi slowly, using brakes lightly when necessary
to slow down or stop. Never ride the brakes, as they will

heat rapidly.

f. Whenever you stop the airplane, idle at 1100 rpm.
This will prevent plug fouling and create enough pro-
peller blast to help cool the engine.

g. Park a safe distance off end of runway you intend
using for take-off, and turn into the wind to provide

maximum cooling for engine run-up.

Revised 25 June 1951
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2-20. BEFORE TAKE-OFF.

2-21. PREFLIGHT ENGINE CHECK.

2-22. Before every flight, make the following preflight
engine check:

Note

While performing checks requiring rpm read-
ing, it may be necessary to tap instrument
panel to prevent tachometer sticking, espe-
cially in cold weather.

a. Check propeller control at full “INCREASE RPM.”

b. Power check—adjust manifold pressure to field
barometric pressure (as read on manifold pressure gage
before starting engine) and check for 2100 (Z=50) rpm.

Note

If rpm is too low for given manifold pressure,

engine is not developing sufficient power and
should be checked before flight.

c. Ignition system check—with throttle adjusted to
2100 rpm, check “L” and "R” ignition system for maxi-
mum drop of 75 rpm. Return ignition switch to “"BOTH”
between checks to allow speed to stabilize. If drop ex-
ceeds 75 rpm, return ignition switch to "BOTH” and run
engine up to take-off power for a few seconds; then
recheck ignition system at 2100 rpm.

I d. Fuel-air mixture check—at 1700 rpm, move mix-
ture control to “NORMAL” and note any change in rpm;
return control to “RICH.” An increase of over 25 rpm
indicates the mixture is too rich; a decrease of over
75 rpm indicates too lean a mixture.

e. Propeller check—at 1800 rpm, pull propeller con-
trol back toward “DECREASE RPM” position and note rpm
drop of at least 300 rpm; then return control to full
“INCREASE RPM’’ position.

f. Acceleration and deceleration check—with the mix-
ture control at “RICH,” advance throttle from idle to
2400 rpm. Repeat this procedure with the mixture con-
trol at “"NORMAL.” Engine should accelerate and decel-
erate rapidly and smoothly with no tendency to back-
fire. Return mixture to “RICH” after check.

g. Idle speed check—with throttle closed and cylin-
der head temperature above 150°C, check for idling
speed of 750 rpm.

2-23. PREFLIGHT AIRCRAFT CHECK.

2-24. Before take-off, perform the following additional
checks:

Section Il
Paragraph 2-20 to 2-27

a. Surface controls checked for free and proper move-
ment.

b. Canopy handle “CLOSED.”

c. On early airplanes,* fuel selector “BOTH TANKS.”
On later airplanes,t fuel shutoff control “ON.”

d. Trim tabs set for take-off. Ailerons, 0 degrees;

L4 L 3]

elevator, 0 degrees; rudder, 5 to 7 degrees “R.
e. Flap control “Up” for take-off.
f. Propeller control full “INCREASE RPM.”
g. Mixture control “RICH.”

h. Carburetor air control "coOLD AIR” or “FILTERED
AIR” as required,

Note

Use warm air for take-off only when danger
of carburetor icing exists.

i, Cowl and oil cooler flap switch “OPEN."”

j. Instruments in desired ranges. Altimeter, acceler-
ometer, slaved gyro magnetic compass, and attitude
gyro set.

k. If bombs or rockets are installed, set bomb-rocket
selector at “JETTISON” to allow immediate jettisoning,
in event of engine failure on take-off, by depressing
release button on stick grip.

2-25. TAKE-OFF.

2-26. Only during the initial part of the ground roll
does take-off in this airplane vary from that of airplanes
with a tail wheel, the principal difference being in at-
taining the proper angle of attack. On airplanes with
a tail wheel, you start from a high positive angle of
attack and reduce the angle, whereas in the T-28A you
start from almost a zero angle of attack and obtain a
positive angle by raising the nose wheel. You will find
that take-offs in an airplane with tricycle gear are much

easier than in one that has a tail wheel. Plan your
take-off according to the following variables affecting
take-off technique: gross weight, wind, outside air tem-
perature, type of runway, and height and distance of
the nearest obstacles. See figure A-9 for required take-oft

distances.

2-27. NORMAL TAKE-OFF.

a. Roll into take-off position and align nose wheel
with runway.

b. Advance throttle smoothly to take-off power.

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsequent
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HOLD BRAKES, FLAPS /2 DOWN,
FULL POWER.

PULL NOSE UP SHARPLY AT A SPEED
OF 70-80 KNOTS AND CLIMB STEEPLY
HOLDING THIS AIRSPEED.

AN 01-60FGA-1

159-00-933A

Figure 2-4. Minimum-run Take-off Procedure

c. Use nose wheel steering to maintain directional
control during initial portion of ground run. The rud-

der is effective for directional control above approxi-
mately 30 knots IAS.

d. As speed increases and elevator control becomes
effective, lift nose wheel slightly; then, as speed builds

up, increase back pressure on the stick and allow air-
plane to fly itself off.

e. Normal take-off speed is approximately 75 to 85
knots IAS.

Note

For procedure to follow in event of engine
failure during take-off, refer to paragraphs

3-3 and 3-5.

2-28. MINIMUM-RUN TAKE-OFF.,

2-29. A minimum-run take-off is a maximum perform-
ance maneuver with the airplane near stalling speed. It
is directly related to slow flying and flaps-down stalls;
consequently, you should be familiar with these ma-
neuvers before attempting to make a minimum-run
take-off. Use nose wheel steering instead of brakes to
counteract torque during the initial ground roll. (Use
of brakes will increase the ground roll.) Complete all
normal “before take-off” checks and follow procedure
outlined in figure 2-4 for a minimum-run take-off.

2-31. Following the take-off:

a. When you are definitely air-borne, apply brakes
to stop wheels, and then move landing gear handle to
"Up.” Approximately 6 seconds is required for gear re-
traction. Check landing gear position indicators.

32

b. Reduce power to maximum continuous by first re-
tarding throttle, then propeller. Move mixture control
to "NORMAL.”

c. Hold minimum angle of climb until airspeed
builds up to normal climb speed.

d. Adjust cowl and oil cooler flaps as necessary to
maintain desired cylinder head and oil temperatures

(fig. A-1).

e. Turn bomb-rocket selector to 'OFE.”

2-32. CLIMB.

2-33. Refer to Take-off, Climb, and Landing Chart (fig.
A-9) for climb data—power settings, recommended air-
speed for climb, rate of climb, and fuel consumption.

2-34. ENGINE OPERATION IN FLIGHT.

2-35. Make the following engine checks during flight:
a. Set throttle and propeller controls for desired

power settings. See figure 2-5 for maximum recom-
mended manifold pressures at various rpm and alti-
tudes. For cruise data, see Flight Operation Instruction
Charts in Appendix L

Note

One basic sequence to remember in engine
operation is: when increasing power, first
advance propeller control, then throttle; to
decrease power, first retard throttle, then
propeller control. Use of this procedure will
help prevent detonation resulting from high
manifold pressure and low rpm.

b. Periodically check for desired instrument readings
(hg. A-1).

c. Adjust cowl and oil cooler flaps to keep cylinder
head .and oil temperature within limits.
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MAXIMUM RECOMMENDED MANIFOLD PRESSURES
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Figure 2-5. Maximum Recommended Manifold Pressures
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2-36. ENGINE CUTOUT.

Before starting any descent, always place mix-
ture control in "RICH.” Engine cutout may
occur at retarded throttle settings, such as are
used in glide or landing approach, if mixture
control is not in "RICH’" position.

2-37. Engine cutout is possible at high altitude with
engine at full throttle, low rpm (1600 rpm or less), and
mixture control "NORMAL.” In event of engine cutout,
at any power setting, proceed as follows:

a. Mixture control “RICH.”
b. Propeller control full "INCREASE RPM.”

c. Advance throttle as necessary.

2-38. FUEL SYSTEM OPERATION IN FLIGHT.

2-39. On early airplanes,* with the fuel selector at
"BOTH TANKS,” fuel flow from both tanks may not be
equal. Maintain equal fuel level in each tank by occa-
sionally moving the fuel selector 1o “"LH TANK" or "RH
TANK” as required. On later airplanes, no action by the
pilot is necessary to maintain equal fuel level in the
fuel tanks.

Note

To prevent possible engine cutout 1n early air-
planes™ during rolls, etc, fuel selector should
be positioned to “BOTH TANKS~ before acro-
batics are performed.

2-40. TURBULENT AIR AND THUNDERSTORM

FLYING.
m!'
k

Thunderstorm flying demands considerable
instrument experience and should be inten-
tionally undertaken only by a pilot who has
qualified for the AF Form 8A (green) instru-
ment card. However, many routine flight op-
erations of the Air Force require a certain
amount of thunderstorm flying, since it is not
always possible to avoid storm areas. At night
it is often impossible to detect individual
storms and find the in-between clear areas. A

AN 01-60FGA-1]

pilot, using modern equipment and possessing
a combination of proper experience, common
sense and instrument flying proficiency, can

safely fly thunderstorms.

2-41. Power setting and pitch attitude are the keys to
proper flight technique in turbulent air. The power
setting and pitch attitude required for desired penetra-
tion airspeed, and established before entering the storm,
must, if maintained throughout the storm, result in a
constant airspeed, regardless of any false readings of
the airspeed indicator. Specific instructions for pre-
paring to enter a storm and flying in it are given in the

following paragraphs.
2-42. BEFORE TAKE-OFF.

a. Check turbulent air penetration speed chart (fg.
2-6) for best penetration speeds.

b. Make a thorough analysis of the general weather
situation to determine thunderstorm areas and prepare
a flight plan which will avoid thunderstorm areas
whenever possible.

c. Before undertaking any instrument flight, inspect
your airplane to ensure proper operation of all flight
instruments, navigation equipment, pitot heater, car-
buretor heat, panel lights, oxygen, and defrosting sys-
tems. Of course, the same check should be made before
flight into thunderstorm areas.

2-43. APPROACHING THE STORM.

2-44. It is imperative that you prepare the airplane
prior to entering a zone of turbulent air. If the storm
cannot be seen, its proximity can be detected by radio
crash static. Prepare the airplane as follows:

a. Propeller control 2000 rpm, for gyroscopic sta-
bility.
b. Mixture control “RICH.”

c. Pitot heater switch "ON.”

d. Carburetor air control "WARM' or "HOT AIR’ as
required.

e. Throttle adjusted as necessary to obtain penetra-
tion speed.

f. Check gyro instruments for proper settings.
g. Satety belt tightened.

h. Do not attempt to retune radios or make any other

*Airplanes AF48-1371, AFA8-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsequent
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adjustments. Turn off any radio equipment rendered Note

useless by static. Do not rely on ADF in or near thun- If the radio compass cannot be used, contact
derstorms, as the radio compass will be unreliable in the the nearest radio facility and request VHF /DF
“coMP”’ position. To reduce static, the “LOOP” position for headings.

should be used. It may be necessary to rely on aural-null i. At night, turn cockpit lights full bright or use
procedure to determine position. dark glasses to minimize blinding effect of lightning.

Revised 25 October 1951 J4A
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Average Gusts
(30 Ft Per Sec)

High Gusts
(43 Ft Per Sec)

100 120
gaaaN
%778

140 160

TURBULENT AIR PENETRATION SPEEDS

GROSS WEIGHT - 6300 LB
INDICATED AIRSPEED — KNOTS

180 200 220 240 260 280 300 320 340

@ Safe Airspeed Zone 77771 Danger Zone — Stall
1 Cavutionary Zone

B Danger Zone — Structural Failure
150-93-699A

Figure 2-6. Turbulent Air Penetration Speeds

Do not lower gear and flaps, as they merely
decrease the aerodynamic efficiency of the air-
plane and limit your airspeed.

2-45. IN THE STORM.

a. Maintain power setting and pitch attitude (estab-
lished before entering the storm) throughout the storm.
Hold these constant, and your airspeed will be constant,
regardless of the airspeed indicator.

b. Maintain attitude. Concentrate principally on
holding a level attitude by reference to the artificial
horizon.

c. Don’t chase the airspeed indicator, since doing so
will result in extreme airplane attitudes. If a sudden
gust should be encountered while airplane is in a nose-
high attitude, a stall might easily result. A heavy rain,
by partial blocking of the pitot tube pressure head, may
decrease the indicated airspeed reading considerably.

d. Use as little elevator control as possible to main-
tain your attitude in order to minimize the stresses im-
posed on the airplane.

e. The altimeter may be unreliable in thunderstorms
because of differential barometric pressure within the

Storm.
Note

Normally, the least turbulent area in a thun-
derstorm will be at an altitude of 6000 feet
above the terrain. Altitudes between 10,000
and 20,000 feet are usually the most turbulent.

2.46. LANDING.

2-47. NORMAL LANDING.
2-48. Approach and landing procedure is shown in fig-

ure 2-7. Prior to entering the landing pattern, make the
following prelanding checks:

a. Armament switches “SAFE" or "OFF.”

b. Carburetor air control "'CcOLD AIR” or "FILTERED
AIR" as necessary.

c. Mixture control “RICH."”

d. Cowl and oil cooler flaps adjusted as necessary.

On early airplanes,* do not extend landing
light at airspeeds above 125 knots with gear
and flaps down or 110 knots clean. When land-
ing light is extended at higher airspeeds,
aileron buffeting accompanied by a rolling
tendency will be encountered.

2-49. Observe the following precautions in accomplish-
ing the final approach and landing procedures outlined
in figure 2-7. Just before reaching end of runway, start
flare. Use smooth, continuous back pressure on the stick
to obtain a rtail-low artitude for landing. Change atti-
tude evenly and slowly; don’t jerk the controls or go
down in steps. Note that the attitude for this landing 1s
similar to that attained in a gear- and flaps-down stall.
Touch main wheels first, with tail down. Hold nose
wheel off; then ease off the back pressure on the stick
and lower nose slowly before losing elevator control.
Use rudder for directional control and when possible,
take advantage of runway length to save brakes. Test
brakes carefully before needing them to stop, and apply
soon enough to avoid abrupt braking action.

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
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RECHECK GEAR DOWN AND LOCKED
WING FLAP CONTROL — 2 DOWN
THROTTLE “CLOSED”

MAINTAIN 100-110 KNOTS IAS

| - HOLD CONSTANT APPROACH
e SPEED OF 90 KNOTS IAS .

START FLARE

MAINTAIN 1000 FT AND -

TOUCH MAIN WHEELS 110-120 KNOTS I1AS

- |
|

TOUCH NOSE WHEEL LANDING GEAR HANDLE “DOWN"

BEFORE TAXIING, WING FLAP CONTROL “UP,”
PROPELLER CONTROL FULL “INCREASE RPM,”
CHECK COWL FLAPS FULL OPEN

ENTER TRAFFIC AT 1000 FT, _
120 KNOTS IAS e %

| '
PROPELLER CONTROL 2400 RPM
FUEL SELECTOR “BOTH TANKS™* ..~ ...
*Airplanes AF48-1371, AF48-1372, AF49-1492 e 1
through AF49-1756, and AF50-195 through Fionl i e L

AF50-319 PRELANDING CHECKS OF

ENGINE CONTROLS

]. 59"93 "'Ig'ac E: : : H

Figure 2-7. Approach and Landing Procedure
36 Revised 25 June 1951



AN 01-60FGA-1

Section |l
Paragraph 2-50 to 2-53

__——"—""""" RAISE WING FLAPS SLOWLY.

—— — AS NECESSARY.

ADVANCE THROTTLE SMOOTHLY.
DO NOT EXCEED 39 IN. Hg.

CLEAR TRAFFIC.

LANDING GEAR
HANDLE “UP.”

COWL FLAPS OPEN

159-00-942A

Figure 2-8. Go-around

2-50. GO-AROUND.

2-51. A typical go-around procedure is shown in figure
2-8. Decide early in approach whether it is necessary
to go around, and start before you reach too low an alti-
tude and airspeed.

2-52. POSTFLIGHT CHECK (LAST FLIGHT OF
DAY ONLY).
2-53. Afrer the last flight of the day, make the follow-
ing checks:
Note
When checking rpm readings, tap instrument
panel to eliminate sticking of the tachometer.

a. Check propeller control at full "INCREASE RPM."

b. Ignition switch check—at 750 rpm, turn ignition
switch "OFF" momentarily, and note that engine stops

Revised 25 June 1951

firing completely. If engine does not cease firing com-
pletely, it indicates the magnetos are not grounded. If
magneto ground lead trouble exists, the ignition sys-
tem check will not be reliable. Shut down the engine
and warn personnel to keep clear of the propeller until
the difficulty has been remedied.

Perform this check as rapidly as possible to
prevent severe backfire when ignition switch
1s turned on again.

c. Idle mixture and speed check—close throttle and
check for idling speed of approximately 750 rpm.
Slowly move mixture control toward "IDLE CUTOFE,"
and note any change in rpm and manifold pressure; a
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momentary decrease in manifold pressure with an in-
crease in rpm indicates that the mixture is too rich.
Return mixture contol to “RICH” position before engine
uts out. At normal idling speed, momentarily press

rimer button and note any change in rpm and mani-
wold pressure; a momentary decrease in manifold pres-
sure with an increase in rpm indicates that the mixture

is too lean.

d. Power check—adjust manifold pressure to field
barometric pressure (as read on manifold pressure gage
before starting engine) and check for 2100 (Z%=50) rpm.

Nofte

If rpm is too low for given manifold pressure,
engine is not developing sufficient power and
should be checked betfore flight.

e. Ignition system check—at 2100 rpm, check "L" and
“R” ignition system for maximum drop of 75 rpm. Re-
turn ignition switch to “BOTH"” between checks to allow
speed to stabilize. 1f drop exceeds 75 rpm, return igni-
tion switch to “BOTH” and run engine up to take-off
power for a few seconds; then recheck ignition system
at 2100 rpm.

f. Fuel-air mixture check—at 1700 rpm, move mix-
ture control to “NORMAL" and note any change in rpm;
return mixture control to “RICH.” An increase of over
25 rpm indicates the mixture is too rich; a decrease of
over 75 rpm indicates too lean a mixture.

2-54. ENGINE SHUTDOWN.

2-55. OIL DILUTION.

2-56. When a cold-weather start is anticipated, dilute
oil as required by the lowest expected temperature. For
oil dilution instructions, refer to paragraph 5-14.

2-57. STOPPING ENGINE.
a. Parking brakes set.

b. Run engine at 1000 rpm for 2 minutes to permit
efficient scavenging of crankcase oil.

c. Stop engine by pulling mixture control to “IDLE
CUTOFF.”

AN 01-60FGA-1

After pulling mixture control to “IDLE CUT-
OFF,” do not open throttle while propeller is
turning, as engine may backfire.

d. After propeller stops turning, turn ignition switch
"OFF"” and close throttle.

e. Fuel selector (fuel shutoff control*) “OFF.”

f. Turn all electrical switches off except generator
switch.

2-58. BEFORE LEAVING AIRPLANE.

2-59. Make the following checks before you leave the
airplane:
a. Have wheels chocked; then release brakes.

Do not leave parking brakes set, because of
possibility of seizure if brakes are overheated.

b. Lock controls (flight controls neutral, throttle
closed).
c. Complete Form 1.

d. Close canopy.

*Airplanes AF51-3463 and subsequent
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ENGINE FAILURE
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EMERGENCY OPERATION
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Paragraph 3-1 to 3-5

159-00-935
3-1. ENGINE FAILURE. b. Jettison bombs or rockets, if carried.
3-2. ENGINE FAILURE DURING TAKE-OFF. c. Landing gear handle “up.” (If there is insufficient

3-3. Should the engine fail during the take-off run, im-
mediately close throttle and apply brakes. If remaining
runway is insufficient for stopping, and it becomes nec-
essary to collapse the landing gear, proceed as follows:
a. If bombs or rockets are installed, jettison them by
pressing bomb-rocket release button on stick grip.

on landing.)

e. Fuel selector (fuel shutoff control*®) “OFF.”

“EMERG OPEN.”

WARNING

Before any take-off when bombs or rockets are
installed, bomb-rocket selector should be po-
sitioned at “ JETTISON” to allow immediate re-
lease by pressing button on stick grip, in event
of an engine failure.

b. Landing gear handle “up.” (A very hard pull on
the handle will be necessary to override the gear handle
down-lock.)

time or hydraulic pressure to completely raise the gear,
it is better to have it unlocked so that it will collapse

d. Ignition, battery, and generator switches “OFF.”

f. Shoulder harness locked and canopy handle

c. Ignition, battery, and generator switches and fuel : l A"D
0 selector (fuel shutoff control*) “OFf.” Mixture control el X
“IDLE CUTOFF.” . N STRA,GH T

| d. Canopy handle “EMERG OPEN.”

3-4. ENGINE FAILURE AFTER TAKE-OFF.
3-5. I1f engine fails after take-off:

a. Immediately lower nose to maintain airspeed above - : 159-00-938

stall.
*Airplanes AF51-3463 and subsequent Figure 3-1. Land Straight Ahead

Revised 25 June 1951
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FORCED LANDING
DEAD ENGINE

e

Hold speed of 105 knots IAS
for maximum glide distance.

Gear and flaps up.
Speed brake closed.
Jettison external load.

Mixture control “IDLE CUTOFF."

Throttle “CLOSED.”
Propeller control “DECREASE RPM."

Fuel selector (fuel shutoff control*) “OFF.”
Ignition and generator switches “OFF.”

e ———

e e

Battery switch “OFF.” (NOTE: Do net
: turn battery switch "OFF"' until just hefore
touchdown if landing lights or radie are T

to be used during Junding approach.) - P
Canopy handle “EMERG OPEN.” : P
Shoulder harness locked. = - :_-; %31‘ S

Landing gear handle “UP”
unless absolutely certain
that field is svitable
for gear-down landing.

=

™ s, S

--‘h"'"h-‘__

“‘\__\\
/ \‘-__-\HH""M .
To steepen glide, lower flaps as required

_ and reduce speed to 80 knots |AS.
Slip airplane for final corrections.

3
e
/,

&

AT

Make full stall landing,

il
/f’
//{///
\,@
o~
whether gear is up or down. e

e
\\ /

*Airplanes AF51-3463 and subsequent \
159-93-940C

Figure 3-2. Forced Landing—Dead Engine

//
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FORCED LANDING

B g Land straight ahead, changing direction only
enough to miss obstacles. Don't try to turn back to the
field—making a crash landing straight ahead with the
airplane under control is much better than turning back
and taking the chance of an uncontrolled roll into the

ground.

3-6. ENGINE FAILURE DURING FLIGHT.

3-7. If engine fails in flight, and sufficient altitude is
available, attempt to restart the engine as follows:

a. Lower nose of airplane immediately to maintain
airspeed well above stall. Maximum gliding distance,
gear and flaps up, is obtained at 105 knots I1AS.

b. Throttle cracked approximately 34 inch; pro-
peller control full “INCREASE RPM,” and mixture control
“RICH.”

c. Fuel selector on early airplanes™ at “BOTH TANKS.”
| On later airplanest check fuel shutoff control “ON.”
Check for fuel pressure of 15 to 17 psi. Should boost
pumps be inoperative, check boost pump circuit break-
ers in. Above approximately 10,000 feet, sufficient fuel
will not be supplied to the engine without boost pumps
operating.

d. Move carburetor air control to “HOT AIR” if icing
conditions exist.

e. Check ignition and battery switches on.

f. If engine does not start, and altitude permits, move
mixture control to “IDLE CUTOFF"” and advance throttle
to full “OPEN" for a few seconds to clear the engine.

g. Readjust throttle to starting position and move
mixture control to “RICH.”

h. If it is impossible to restart the engine, make a
forced landing if possible, or bail out. (Refer to para-
graph 3-34 for bail-out procedure.)

3-8. FORCED LANDING.

3-9. If the engine fails during flight, maximum gliding
distance can be obtained by maintaining a speed of 105
knots IAS in the clean configuration. See figure 3-2 for
forced landing procedure. Glide ratio and rate of sink
at best glide speed under varying conditions are as
follows:

RATE
KNOTS GLIDE OF
IAS RATIO SINK
Gear and Flaps Up,
Speed Brakes Closed 105 11.7to 1 1050 fpm
Gear Down, Flaps Up,
Speed Brakes Closed 80 8.2to1 1000 fpm
Gear Up, Flaps Down,
Speed Brakes Closed 80 6.6t01 1400 fpm
Gear Down, Flaps Down,
Speed Brakes Closed 80 5.8to01 1650 fpm

PROPELLER FAILURE FIRE
AN 01-60FGA-1

Section lli
Paragraph 3-6 to 3-16

3-10. PROPELLER FAILURE.

3-11. Failure of the constant-speed governor may result
in a runaway propeller. When such failure occurs, the
propeller goes to full low pitch (high rpm) and engine
speed may exceed the allowable limit of 2880 rpm. At
first evidence of a runaway propeller:

a. Retard throttle.

b. Manipulate propeller control in an attempt to
bring propeller within limits.

c. Pull airplane up into climb to decrease speed and
increase load on propeller.

3-12. Should propeller governor failure cause the pro-
peller to go to low governing rpm, a drop to approxi-
mately 1300 rpm will result. In event of such a failure,
adjust throttle to prevent exceeding the maximum rec-
ommended manifold pressure for the low rpm (26 to 29
in. Hg). Sufficient power is available at this power set-
ting to maintain level flight at altitudes below 7000 feet.

3' I 31 FlREl

3-14. During starting, engine fire can occur in the in-
duction system or in the exhaust system. However, pilot
technique is the same in combating both types of fires
—continue cranking to clear or start the engine, as the
fire may be drawn through the engine or blown out the
exhaust stacks and extinguished. Should a fire occur in
the engine accessory section, the engine should be
stopped immediately. See figure 3-3 for access to the
engine accessory section.

Note

No fire extinguishing system is installed on
this airplane.

3-15. ENGINE FIRE DURING STARTING.

3-16. If an engine fire occurs during starting:

a. Leave mixture control in “"IDLE CUTOFF” position,
Do not prime engine again.

b. Continue cranking in attempt to clear or start en-
gine, as fire may be drawn through engine or blown out
the exhaust stacks and extinguished.

c. If engine does not start, continue cranking, turn
off ignition and generator switches and fuel selector
(fuel shutoff controlt). Move carburetor air control to |}
“coLDp AIR” and advance throttle to full “OPEN."”

d. If fire continues to burn, stop cranking and turn
battery switch “OFF.” Signal ground crew to use port-
able fire extinguishing equipment.

e. Get out of airplane.

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsecquent
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AN 01-60FGA-1

158-00-938A

Figure 3-3. Fire-fighting Technique

3-17. ENGINE FIRE AFTER STARTING.

3-18. If an engine fire occurs after the engine has
started:

a. Mixture control “IDLE CUTOFF"’ and throttle full
“OPEN.” Ignition, battery, and generator switches and
B fuel selector (fuel shutoff control*) “OFE.”

b. If fire continues to burn, signal ground crew to
use portable fire extinguishing equipment. Access to
the engine accessory section is through an access door
on the lower right side of the engine cowl (fg. 3-3).

c. Get out of airplane.

3-19. ENGINE FIRE DURING FLIGHT.

3-20. Depending upon seriousness of fire, either bail
out immediately or attempt to extinguish fire as fol-
lows:

a. Mixture control “IDLE CUTOFF”; throttle “CLOSED.”
B b. Fuel selector (fuel shutoff control*) “OFF.”

c. Ignition switch “"OFF.”

d. Cowl and oil cooler flaps open.

e. Battery and generator switches “OFF.”

f. Do not attempt to restart engine after fire goes out.
g. If fire is extinguished and a forced landing is pos-

sible, leave wheels up unless absolutely sure landing
field is suitable for a wheels-down landing.

3.21. FUSELAGE FIRE (DURING FLIGHT).

3-22. If a fuselage fire occurs during flight, proceed as
follows:

a. Reduce airspeed immediately.

b. Use oxygen if smoke or fumes enter cockpit.

c. Attempt to determine cause of fire by shutting off
(one at a time) the cockpit heater, generator switch, and
battery switch.

d. If fire persists, shut down engine.

e. Use hand fire extinguisher, located in the side of
the left forward console in the front cockpit.

*Airplanes AF51-3463 and subsequent
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EMERGENCY

f. If fire is not extinguished immediately, bail out.

g. If fire is extinguished but a forced landing 1s neces-
sary, leave wheels up unless absolutely sure landing field
is suitable for a wheels-down landing.

3-23. FUSELAGE FIRE (AIRPLANE ON THE
GROUND).

3-24. Access to the fuselage is through the baggage
compartment door. In addition, on later airplanes,™ the
battery access door on the left side of the fuselage can
be opened for access to fuselage fire. Should a fire occur
while the airplane is on the ground, proceed as follows:

a. Mixture control "IDLE CUTOFF'"; throttle " CLOSED.”

b. Ignition, battery, and generator switches and fuel
selector (fuel shutoff control™) “OFF.”

c. Signal ground crew.
d. Get out of airplane.

e. Open baggage compartment to combat fire. On
later airplanes,™ the battery access door on the left side
of the fuselage can also be opened to insert a fire ex-
tinguisher nozzle.

3-25. WING FIRE.
3-26. If a fire breaks out in the wing:

a. Turn off all wing light switches (position, pass-
ing, and landing), armament switches, and pitot heater
switch.

b. Attempt to extinguish fire by sideslipping airplane
away from flame.

c. If fire is not extinguished immediately, bail out.
(Refer to paragraph 3-34 for bail-out procedure.)

3-27. ELECTRICAL FIRE.

3-28. Fuses and circuit breakers protect most electrical
circuits and tend to isolate an electrical fire. If neces-
sary, however, turn generator and battery switches
"OofFF.” All electrical equipment (fig. 1-15) is inoper-
ative when the battery and generator switches are
“OFF.” To prevent a recurrence of the fire, the switches
should be left “"OFF” and an emergency landing made as
soon as possible.

3-29. EMERGENCY ENTRANCE.

3-30. To open the canopy from the outside in an emer-
gency, pull canopy handle on left side of fuselage out
and back to "EMERG."” If pneumatic system is ineffective,
move handle forward to "MANUAL" and pull canopy
open by means of handle on frame of rear section of
canopy.

3-31. DITCHING.

3-32. The airplane should be ditched only as a last re-
sort. Since all emergency equipment is carried by the
pilots, there is no advantage in riding the airplane

ENTRANCE
AN 01-60FGA-1

DITCHING

Section Il
Paragraph 3-23 to 3-32
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Figure 3-4. Airplane Entrance Controls

down. However, if altitude is insufficient for bail-out
and ditching is unavoidable, proceed as follows:

a. Follow radio distress procedure.

b. Jettison bombs or rockets, if carried.

c. See that no personal equipment will foul when
you leave the airplane. Disconnect radio and oxygen
equipment (and anti-G suit, if installed).

d. Unbuckle parachute,. but make certain that life
raft is still fastened to you; righten safety belt.

e. Landing gear handle "up.” Speed brake switch
IN,” if installed.

f. Canopy handle "OPEN.”

g. Battery switch "OFF.”

h. Wing flap control “powN." Flaps collapse on im-
pact and do not tend to make the airplane dive.

i. Make normal approach with power, if possible,

and flare out to normal landing attitude. Approach the
stall attitude at a speed at which full control of the air-
plane can be maintained. Unless wind is high or sea is
rough, plan approach heading parallel to any uniform
swell pattern and try to touch down along wave crest or
just after crest passes. If wind is as high as 25 knots or
surface is irregular, the best procedure is to approach
into the wind and touch down on the falling side of a
wave,

i. Just before impact, turn ignition switch “OFF”

and lock shoulder harness.

LA

*Airplanes AF51-3463 and subsequent
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BAIL-OUT

ion Ah?gfmpgkll

Paragraph 3-33 to 3-41

FUEL SYSTEM EMER.

ELECTRICAL SYSTEM
EMER. OPERATION

T k3

If airplane is in a spin
both pilots should bail out

to the inside of the spin
- to clear the tail surfaces.

159-00-937A

Figure 3-5. Bail-out Procedure

3'33+ BA' I-'o U'-

3-34. When the decision is made to abandon the air-
plane, jettison external load (bombs or rockets) if the
area below is uninhabited. Jettisoning the bombs or
rockets would aid in accident investigation of the
wreckage, as fire following a crash could set off the pro-
pelling charge in rockets or the small explosive in prac-
tice bombs. In event of a bail-out, proceed as follows:

a. Slow airplane down as much as possible, trim it
slightly nose-down, and head toward an uninhabited
area.

b. Warn other pilot to bail out, and receive his ac-
knowledgement.

c. Raise seat to top position.

d. Disconnect radio and oxygen equipment (and
anti-G suit, if installed).

e. Unfasten safety belt and shoulder harness.
f. Canopy handle “EMERG OPEN.”

g. From the front cockpit, climb out onto the wing
and dive headfirst off the trailing edge. From the rear

44

cockpit, crouch on the seat and dive toward the wing
tip.
3-35. FUEL SYSTEM EMERGENCY OPERATION.

3-36. ENGINE-DRIVEN PUMP FAILURE.

3-37. If the engine-driven fuel pump fails, the tank
boost pumps will supply fuel to the engine.

3-38. BOOST PUMP FAILURE.

3-39. Should the booster pumps fail, the engine-driven
pump will draw sufficient fuel for engine operation up
to approximately 10,000 feet. Above that altitude, the
low atmospheric pressures tend to vaporize the fuel in
the lines. As a result, the pump must handle a combi-
nation of vapor and fuel which greatly reduces the
pumping capacity, and insufficient fuel will be sup-
plied to the engine. This condition will be aggravated
by high outside air temperatures.

3-40. ELECTRICAL SYSTEM EMERGENCY
OPERATION.

3-41. If a complete electrical failure should occur, or
if it becomes necessary to turn off both the battery and

Revised 25 June 1951




HYD.SYSTEM EMER. LANDING GEAR
OPERATION

generator switches, an emergency landing should be
made as soon as possible. See figure 1-15 for list of elec-
trically operated equipment.

a. Fuel boost pumps will be inoperative, and it may
be necessary to lower your altitude to below 10,000 feet
and reduce rpm to maintain satisfactory engine oper-

ation.

b. Engine cowl and oil cooler flaps, and oil tempera-
ture and carburetor air temperature indicators will be

innperative,

c. Instrument flying is impossible, as all radio com-
munication equipment and essential flight attitude in-
struments are inoperative.

3-42. GENERATOR OVERVOLTAGE.

3-43. If the generator overvoltage warning light comes
on, attempt to bring generator back into the electrical
circuit as follows:

a. Hold generator switch at "RESET” momentarily;
then return switch to "ON." If overvoltage light remains
out and voltmeter shows normal system volrage, it indi-
cates that the overvolrage was temporary.

b. If overvoltage light comes on again, move gen-
erator switch to "OFE,” and attempt to bring voltage
within allowable limit (approximately 28 volts) by ad-
justing voltage regulator rheostat.

Note

Voltage regulator rheostat is reached through
an access plate on side of right console below
instcrument panel, The rheostat is rotated
clockwise to increase voltage, and counter-
clockwise to decrease voltage.

Hold generator switch momentarily ac “RESET” again;
then return switch to "ON” and see if warning light
remains out. If light remains out, check voltage. Re-
adjust regulator rheostat as necessary to obtain normal
system voltage.

c. If voltage cannot be brought within allowable
limit, leave generator switch "OFF,” move inverter
switch to "SPARE ON,” and turn off all nonessential elec-
trical equipment to reduce load on battery as much as
possible.

Note

With the spare inverter on, there is less drain
on the battery, since the spare is a 100 volt-
ampere inverter, and the main, a 500 volt-am-
pere. Remember that when you turn off the
main inverter, the A-1CM sight and radio
compass will be inoperative.,

WING FLAP

EMER. OPERATION EMER. OPERATION OPERATION
AN 01-60FGA-1

CANOPY EMER.

Section I
Paragraph 3-42 to 3-56

3-44. INVERTER FAILURE.

3-45. If the spare inverter is not automatically con-
nected 1nto the circuit after failure of the main inverter
(as indicated by illumination of red inverter warning
light), move the inverter switch from “MAIN ON" to
"SPARE ON.”" The radio compass and A-1CM sight will
be inoperative when only the spare inverter is oper-
aring.

3-46. HYDRAULIC SYSTEM EMERGENCY
OPERATION.

3-47. Should the hydraulic system fail during flight, the
hand-pump may be used in an attempt to pressurize the
system. The hand-pump is not considered an emergency
system, however, as it will not supply pressure if hy-
draulic system failure is caused by any malfunction
other than engine-driven pump failure.

3-48. LANDING GEAR EMERGENCY OPERATION.

3-49. LANDING GEAR EMERGENCY
RETRACTION.

3-50. If it is necessary to collapse gear before airplane
1s oft the ground, pull landing gear handle “vp.” (A
very hard pull is necessary to override the gear handle
down-lock.)

3-51. LANDING GEAR EMERGENCY
LOWERING.

a, Reduce airspeed to approximately 100 knots IAS.
b. Landing gear handle "pownN.”

c. After gear drops from wheel wells, yaw airplane
if necessary to lock main gear down. The nose gear will
be forced down by a spring on the gear.

d. Check gear position indicators and landing gear
handle light for safe gear indication.

3-52. WING FLAP EMERGENCY OPERATION.

3-53. In event of failure of the normal flap hydraulic
system, move wing flap control to desired position and
attempt to supply pressure by operating the hand-pump.
(Refer to paragraph 3-47 for hydraulic system emer-
gency operation.)

3-54. CANOPY EMERGENCY OPERATION.

3-55. To open the canopy from inside the cockpit in
an emergency:

a. Canopy handle "EMERG OPEN.”

b. If canopy still fails to open, move canopy handle
to “MANUAL" and pull canopy open manually.

3-56. Should you want to stop movement of the canopy
when it is being operated hydraulically, depress canopy
emergency stop button on instrument shroud. The can-
opy will resume operation when the emergency stop
button is released unless the canopy handle is moved to
the "LOCKED" position.
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1 CANOPY STOP SWITCH

2 JETTISON SWITCH

3 GROUND EMERGENCY
GEAR "UP"

AN 01-60FGA-1

EMERGENCY EQUIPMENT
4 FIRE EXTINGUISHER 7 HYDRAULIC HAND-PUMP

5 SHOULDER HARNESS LOCK 8 FIRST-AID KIT

6 INTERIOR CANOPY 9 EXTERIOR EMERGENCY
CONTROL CANOPY CONTROL

e W’{'{"ﬁ'

4, Sy
5 o
1;'_5_..- L
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Figure 3-6. Emergency Equipment




SPEED BRAKE
EMER. CLOSING

AN 01-60FGA-1

3-57. SPEED BRAKE EMERGENCY CLOSING.

3-58. No provisions are made to open the speed brake
in case of electrical or hydraulic failure. However, in
event of an electrical failure when brake is open, it will
automatically close. Should a hydraulic failure occur

with speed brake open, the brake can be closed by posi-
tioning speed brake switch to "IN,” allowing air loads
against the brake to close it to the trail position.

BOMB AND ROCKET

JETTISONING
Section Il

Paragraph 3-57 to 3-60

3-59. BOMB AND ROCKET JETTISONING.

3-60. Bombs or rockets can be jettisoned in an emer-
gency by either of the following methods:

a. Lift guard on bomb-rocket jettison switch on arma-
ment control panel in front cockpit and actuate switch
momentarily; or,

b. Place bomb-rocket selector at " JETTISON” and de-
press bomb-rocket release button on control stick grip.
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150-00-230

4-1. COCKPIT HEATING AND VENTILATING.
4-2. GENERAL.

4-3. Air for heating and ventilating both cockpits is
obtained from the oil cooler air duct just forward of
the engine oil cooler. The air is heated by a combustion
heater for cockpit heat and for windshield and canopy
defrosting. Fuel for heater operation is obtained from
the carburetor, and combustion air is taken in through
an inlet in the left wing leading edge. The heater will
operate only when airflow is sufficient to provide com-
bustion in the heater. The heater cycles on and off as
necessary to maintain the temperature selected in the
cockpit. Should the heater overheat (above 375°F), the
heater electrical circuits and fuel supply will be turned
off automatically. If this occurs, the heater should not
be restarted until the cause of overheating has been

determined. There are no provisions for emergency
operation of the heating and ventilating system.

4-4. COCKPIT HEATING AND VENTILATING
CONTROLS.

4-5. Controls for heating and defrosting are installed
in the front cockpit only. However, there is an air con-
trol in both cockpits which permits either pilot to
select the amount of air entering the cockpits. The cock-
pit air controls must be partially open for heating
operation. Because of this feature, heating can be shut

OPERATIONAL EQUIPMENT

Section IV
Paragraph 4-1 to 4-6

section IV

off in an emergency by turning the cockpit air control
in either cockpit to “OFF.”

4-6. COCKPIT AIR CONTROL. A cockpit air control

is located on the left aft console in each cockpit, and
both controls are interconnected (2, fig. 1-7; 1, fig. 1-10).
Moving either air control toward the "OPEN" position

il el S
. o]
- IlIll ......

: 159-53- 527
Figure 4-1. Cockpit Air Control and Fuel Selector
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Figure 4-2. Left Forward Console
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gradually increases flow of hot or cold air to the air
outlets and defrosting system in both cockpits. The air
control, when .urned "OFF,” de-energizes the heater
electrical system, and therefore must be partially open

COMBUSTION AIR

PRESSURE
SWITCH

AN 01-60FGA-1

for heater operation. Turning an air control to “OFF”
also shuts off all air flow to the cockpits.

4-7. COCKPIT HEATER CONTROL. Heater opera-
tion is controlled from the front cockpit by means of
a cockpit heater control located forward of the throttle
quadrant (15, fig. 1-7; fig. 4-2). The heater is started by
opening the cockpit air control and turning the cockpit
heater control to “ON.” To start the heater on the
ground, the engine must be running above approxi-

mately 1000 rpm to provide sufficient airflow for com-
bustion. Heat output is increased by turning the heater
control clockwise.

4-8. AIR OUTLETS. Manually controlled outlets are
located on each side of the cockpits at waist level (3,
fig. 1-7; 2, fig. 1-10). These side outlets may be adjusted
for desired volume of air and direction of airflow. Foot
outlets are also provided in each cockpit; one outlet is
in the rear cockpit, and two outlets are in the front. The
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FRONT COCKPIT OUTLETS
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-
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Figure 4-2A. Heating, Ventilating, and Defrost System
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rear foot outlet is controlled by a foot-operated valve
on the outlet (5, fig. 1-9). Airflow from the front cock-
pit foot outlets is determined by position of the cockpit
air control.

4-9. OPERATION OF COCKPIT HEATING AND
VENTILATING SYSTEM.

a. For ventilation, open cockpit air control for de-
sired volume of air, and adjust cockpit outlets as neces-
sary. It additional ventilation is desired, turn wind-
shield and canopy defrost control to “oON.”

b. To obtain cockpit heat, open cockpit air control
and turn cockpit heater control “ON.” The heater will
commence operation and maintain the selected temper-
ature. For ground operation of heater, maintain engine
speed above approximately 1000 rpm so that propeller
will provide sufficient airflow for combustion. To in-
crease heat, rotate heater control toward full “INC
TEMP"’ position.

4-10. DEFROST SYSTEM.

4-11. Air for defrosting the windshield and canopy is
obtained from the same source as cockpit heating and
ventilating air. The cockpit air control must be open
to supply air to the defrost system, and, if necessary,
the cockpit heater control can be turned on to heat the
air. The defrost system can be used with the cockpit
heating and ventilating system, or heating and venti-
0 lating air outlets may be closed to direct most of the
air to the defrost system. There are no provisions for
emergency operation of the defrost system.

4-12, DEFROST SYSTEM CONTROL.

4-13. WINDSHIELD AND CANOPY DEFROST
CONTROL. The windshield and canopy defrost con-

Revised 25 June 1951
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trol is located on the left instrument subpanel in the
front cockpit only (8, fig. 1-5; fig. 4-3). Turning the
defrost control “"ON’ directs air (either hot or cold,
depending upon position of heater controls) to outlets
at each side of the windshield and canopy.

4-14. OPERATION OF DEFROST SYSTEM. For
windshield and canopy defrosting, turn “"ON" defrost
control in front cockpit (with cockpit air control open).
If heated air is necessary for defrosting, turn heater
control “ON.”

LIMITER
INSTALLED
HEAT TO BE

OFF

WINDSHIE

CANOPY DErxusS

TAX]  LAMDING T

D

Figure 4-3. Left Instrument Subpanel—
Front Cockpit

S50A



Section IV AN 01-60FGA-1

50B Revised 25 June 1951



AN 01-60FGA-1 Section IV
Paragraph 4-15 to 4-18

installed in rear cockpit, do not turn on canopy

defrosting while heater is operating.

4-15. PITOT HEATER.
4-16. A heater in the pitot head is controlled by a pitot

heater switch, located on the right forward console in
the front cockpit only (fig. 1-18).

To prevent burning out heater elements, the

pitot heater switch should be “"OFF” when air-

If instrument flying view limiter panels are plane is on the ground.

4-17. COMMUNICATIONS AND ASSOCIATED ELECTRONIC EQUIPMENT.
4-18. TABLE OF COMMUNICATIONS AND ASSOCIATED ELECTRONIC EQUIPMENT.

TYPE DESIGNATION USE ILLUSTRATION

VHF Command AN/ARC-3 Two-way communication 9, fig. 1-8;
8, fig. 1-11,

Radio Compass AN/ARN-7 Reception of voice and code 6, fig. 1-8;
communication; position 6, fig. 1-11.

finding; homing

Interphone USAF Intercockpit communication 4, fig. 1-8;
Combat Type 3, fig. 1-11.
Marker Beacon® RC-193A Reception of location marker 1, fig. 1-6.
signals (fan marker)
Range Receivert BC-453-B Reception of radio range
signals
Radio Compassi AN/ARN-6 Reception of voice and code
(Replaces AN/ARN-7) communication; position

finding; homing

Marker Beacon§ AN/ARN-12 Reception of location marker
(Replaces RC-193A) signals (fan markers) |

SPACE PROVISIONS

Glide Path AN/ARN-18 Instrument approach
Receiver

“Airplanes AF49-1529 through AF49-1756, AF50-195 and AF50-196
tAirplane AF48-1372 only

tAirplanes AF50-195 and subsequent

§Airplanes AF50-197 and subsequent
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Paragraph 4-19 to 4-20

TYPE DESIGNATION ‘

USE l ILLUSTRATION

amnidirectinnul AN/ARN-14
Receiver
UHF Command AN/ARC-27

Instrument approach and
omnidirectional VHF radio range

Two-way communications on ultra-
high frequency i

B B |

4-19. OPERATION OF COMMAND RADIO-
AN/ARC-3.

a. Turn on command radio control shift switch and
check to see that control light illuminates.

b. Turn on power switch on command radio control
panel.

¢. Turn radio selector on interphone panel to “"COM-
MAND."

d. Rotate channel selector to desired frequency chan-
nel and allow 30 seconds for set to warm up. When
audio tone heard in earphones stops, the set is tuned
and ready for operation.

e. Adjust volume control for desired output.

f. To transmit, press microphone button on throttle.
To permit reception, release button when transmission
is complete.

1 o e AN n:'ﬁi:-‘ . t_ ok : H 5. el -
e R A

Note

Plug-in provisions for a hand-held micro-
phone are installed on the right console in
each cockpit. If a hand-held microphone is
connected, transmission may be made by use
of the push-to-talk button on the microphone.

4-20. OPERATION OF RADIO COMPASS—
AN/ARN-7 OR AN/ARN-6.

a. If AN/ARN-7 radio compass is installed, make
sure inverter switch is at “MAIN ON.”

b. With radio selector on interphone panel at "MIXED
SIGNALS & COMMAND,” turn on compass switch on mixer
panel.

c. Hold function switch on radio compass control
panel at “CONT” to obtain contro] of the radio (indi-
cated by fluctuation of tuning meter).

d. Turn function switch to "“coMP” or “ANT.”

Figure 4-4. Radio Controls—Airplanes AF49-1569 and Subsequent

52

Revised 25 June 1951



AN 01-60FGA-1

Note

Marker beacon (RC-193A or AN/ARN-12) is
turned on when radio compass function switch
1S On.

e. Rotate band switch to desired frequency band.

f. Turn tuning crank to desired station frequency in
kilocycles, and rotate back and forth until maximum
clockwise deflection of tuning meter is obtained, to de-
termine exact setting of the dial. Listen for station
idenrtification to be sure correct station is being re-
ceived.

g. CW switch on “vOICE.” (For aural identification
of keyed CW stations, switch to “cw.”)

h. To stop radio compass equipment (and marker
beacon), turn function switch to “OFE.”

4-21. OPERATION OF INTERPHONE—
USAF COMBAT TYPE.

a. Normally, keep radio selector switch on inter-
phone panel at the "MIXED SIGNALS & COMMAND"’ posi-
tion. This allows you to listen on the command set at all
times and still be able to operate the other sets when
desired by turning on the required switches on the
mixer panel.

b. To listen on other radios as well as the command
set, turn on desired switches on the mixer panel for
interphone, radio compass, marker beacon, or localizer
(when installed). The volume control on the interphone
panel controls outpurt of all the radios turned on; how-
ever, each set can be adjusted individually for volume
by controls on each panel.

¢. To operate only the radio compass or the inter-
phone, turn radio selector to either the “CcOMPASs"” or
"INTER™ position. (The "LIAISON” and "PVT INTER”
positions on the panel are inoperative in this airplane.)

d. To ralk on interphone, depress the interphone
button on the throttle (radio selector at “"MIXED SIG-
NALS & COMMAND" or "INTER"”). Release interphone
button to allow other pilot to respond.

Note

Pushing the interphone button overrides the
microphone button, and therefore prevents
transmission of interphone conversation over
the command radio.

4-22. OPERATION OF MARKER BEACON-—
RC-193A.

4-23. The marker beacon is turned on whenever the
radio compass is put into operation, and the marker

Section IV
Paragraph 4-21 to 4-29
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Figure 4-5. Radio Controls — Airplanes AF48-1371,
AF48-1372, and AF49-1492 Through AF49-1568

beacon light on each instrument panel will illuminate
when airplane passes over a marker station. To listen to
marker beacon signals, it is necessary to turn on the
marker switch on the mixer panel (radio selector at
"MIXED SIGNALS & COMMAND").

4-24. OPERATION OF RADIO RANGE
RECEIVER—-BC-453B.

a. Turn on range receiver control shift switch and
check to see that control light illuminates.

b. Turn radio selector to '""MIXED SIGNALS & COM-
MAND.”

¢. Turn cw-mcw switch to desired position.
d. Tune in radio range frequency.
e. Adjust volume control.

f. To turn off receiver, move cw-mcw switch to
OFE.”

4-25. OPERATION OF MARKER BEACON-
AN/ARN-12.

4-26. The marker beacon is turned on whenever the
radio compass is put into operation, and the marker
beacon light on each instrument panel will illuminate
when airplane passes over a marker station. To listen
to marker beacon signals, it is necessary to turn on
marker switch on the mixer panel (radio selector at
“MIXED SIGNALS & COMMAND"),

4-27. LIGHTING EQUIPMENT.
4-28. EXTERIOR LIGHTS.

4-29. All exterior lights (landing, taxi, position, fuse-
lage, and passing) may be controlled from either cock-
pit, but control is centered in only one cockpit at a
time, depending upon which pilot last operated his
control shift switch.

53



Section IV
Paragraph 4-30 to 4-42

4-30. EXTERIOR LIGHT CONTROLS.

4-31. LANDING LIGHT SWITCH. On early air-
planes,* a retractable landing light is installed in the
left wing and is controlled by a three-position switch
located on the left instrument subpanel in each cockpit
(9, fig. 1-5; 7, fig. 1-9). A triangular cover over the
switch makes it easy to identify the landing light switch
at night. Moving the cover up and down operates the
switch. Moving the switch to “"EXTEND AND ON"’ causes
the light to lower from the wing and illuminate. The
light may be stopped before it reaches the full down
position by turning the switch “OFr.” When the switch
is positioned at “RETRACT,” the light is retracted into
the wing and turned out.

After retracting landing light, turn switch
“OFF” to prevent retraction motor from pos-
sibly burning out due to defective limit
switches,

On early airplanes,* do not extend landing
light at airspeeds above 125 knots with gear
and flaps down or 110 knots clean. When land-
ing light is extended at higher airspeeds,
aileron buffeting accompanied by a rolling
tendency will be encountered.

4-32. LANDING AND TAXI LIGHT SWITCH. On
later airplanes,t the two position landing and taxi light
switch, located on the left instrument subpanel, con-
trols two retractable lights installed near the leading
edge of each wing. Moving the switch to “EXTEND AND
ON” causes the lights to lower from the wing and illu-
minate. When the switch is positioned at "RETRACT AND
OFF,” the lights retract into the wing and are turned off.

4-33. TAXI LIGHT SWITCH. On early airplanes,* the
taxi light is installed on the left side of the nose gear.
The light rotates in conjunction with the nose wheel
on Airplanes AF48-1371, AF48-1372, and AF49-1492
through -1528. On Airplanes AF49-1529 and subse-
quent, the taxi light is fixed to the nose gear and does
not rotate. The taxi light switch on early airplanes™ is
located beside the landing light switch on the left in-
strument subpanel in both cockpits (10, fig. 1-5; 6,
fig. 1-9). On Airplanes AF50-197 through AF50-319 the
taxi light will automatically be turned off when the
landing gear is retracted.

AN 01-60FGA-1

4-34. FUSELAGE LIGHT SWITCH. Two white lights,
one on the top and one on the bottom of the fuselage,
are controlled by a fuselage light switch on the right
forward console in each cockpit (fig. 1-18). The lights
are turned on by moving the fuselage light switch to
either “BRIGHT” or “DIM.”

4-35. PASSING LIGHT SWITCH. A red passing light,
installed in the leading edge of the left wing, is con-
trolled by a passing light switch located on the right
forward console (fig. 1-18) in each cockpit.

4-36. POSITION LIGHT SWITCHES. Position lights
on each wing tip and tail are controlled by two switches
on the right forward console in each cockpit (fig. 1-18).
The lights are turned on by moving the position light
switch to “STEADY” or (on Airplanes AF49-1550 and
subsequent only) “FLASH'' as desired. Brilliancy can be
selected by turning the position light dimmer switch to
“BRIGHT” or "DIM.” With the position light switch on,
the exterior gear down lights will illuminate when the
gear is down and locked.

4-37. WING TIP POSITION LIGHT INDICATOR.
An indicator is located on the top surface of each wing
tip to enable the pilot to check illumination of the
wing tip lights (Airplanes AF49-1569 and subsequent).
A V4-inch lucite rod transmits light from the wing tip
light to a point on the top surface of the wing tip. The
end of the lucite rod can be seen by the pilot in the front
cockpit.

4-38. EXTERIOR GEAR-DOWN LIGHTS. To aud
ground observers at night, a small white light on each
gear strut automatically illuminates when the gear is
down and locked, if the position light switch is on. The
gear-down lights burn steadily, whether position light
switch is at “STEADY” or "FLASH.”

4-39. INTERIOR LIGHTS.
4-40. INTERIOR LIGHT CONTROLS.

4-41. INSTRUMENT PANEL LIGHT SWITCHES
AND RHEOSTATS. Two types of instrument panel
lights are provided, ultraviolet and red. The ultraviolet
lights are turned on by means of a toggle switch on the
right forward console (fig. 1-18) and brilliancy of the
lights is adjusted by a rheostat to the right of the switch.
The red lights are turned on and adjusted for brilliancy
by means of a rheostat at the bottom of the right for-
ward console. The light attachment brackets are rigid,
and no attempt should be made to readjust them.

4-42. STAND-BY COMPASS LIGHT SWITCH. Illu-
mination of the stand-by compass is controlled by a
switch on the right center console in the front cockpit

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-17356, and AF50-195 through AF50-319
tAirplanes AF51-3463 and subsequent
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on Airplanes AF48-1371, AF48-1372 and AF49-1492
through -1568. On Airplanes AF49-1569 and subse-
quent, the stand-by compass light switch is on the right
forward console in the front cockpit (fig. 1-18).

4-43. CONSOLE LIGHT RHEOSTAT. A console light
rheostat is located on the right forward console (fig.
1-18) 1n each cockpit. The rheostat turns on and regu-
lates for brilliancy the lights above the consoles.

4-44. SWITCH PANEL RHEOSTAT. Indirect lights
under the switch panel on the right forward console are
turned on and regulated for brilliancy by a rheostat
located on the switch panel on the right forward con-

sole (fig. 1-18).

4-44A. RADIO PANEL LIGHT RHEOSTAT. On some
airplanes,™ indirect edge lights under the radio control
panels in each cockpit are controlled by a rheostat lo-
cated on the right console adjacent to the radio controls

(2A, fig. 1-8; 5A, fig. 1-11).

4-45. EXTENSION LIGHTS. An extension light is
provided in each cockpit and is turned on and adjusted
for brilliancy by a rheostat on the light assembly. The
light has a coiled cord which allows the light to be
pointed in any direction. The red filter may be removed
if a white light is desired. The light assembly is nor-
mally located on a shelf behind the pilot’s right shoul-
der, but can be removed and placed in a bracket on the
right side of the canopy.

Do not leave extension light mounted on can-
opy when canopy is to be opened.

4-46. BAGGAGE COMPARTMENT LIGHT.

4-47. A light is located in the rear fuselage section to
provide illumination of the baggage compartment. The
light is controlled by a switch on the light assembly.

4-48. NOSE WHEEL WELL LIGHT.

4-49. A service light is provided in the nose wheel well
for use by the ground crew. The light 1s controlled by a
switch on the light assembly.

4-50. OXYGEN SYSTEM.

4-51. GENERAL.

4-52. A low-pressure oxygen system supplied by one
Type G-1 oxygen cylinder is installed in the airplane,
The oxygen cylinder is installed aft of the rear cockpit.
A diluter demand oxygen regulator, flow indicator, and
pressure gage are installed in each cockpit. The oxygen
system may be refilled through a filler valve located
behind the access door on the left side of fuselage aft
of the wing (fig. 1-10).

Revised 25 June 1951
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Figure 4-6. Right Instrument Subpanel —
Front Cockpit

4-53. OXYGEN SYSTEM CONTROL AND
INDICATORS.

4-54. OXYGEN REGULATOR. The diluter demand
oxygen regulator is located on the right instrument sub-
panel in the front cockpit (fig. 4-6), and above the right
console in the rear cockpit (4, fig. 1-11). The regulator
automatically supplies a proper mixture of air and
oxygen at all altitudes. The diluter lever of the regu-
lator should always be set at the "NORMAL OXYGEN"
position except under emergency conditions. With the
diluter lever set at "'1009% OXYGEN,"” 100 percent oxygen
is supplied at all altitudes, and oxygen system duration
will be considerably reduced. The emergency valve ot
the regulator is always safetied closed with a wire and
should be opened only in an emergency. The valve when
opened (by turning the knob counterclockwise) directs
a steady stream of oxygen into the mask, considerably
reducing the oxygen system duration.

4-55. OXYGEN PRESSURE GAGE. The pressure
gages are located on the right instrument subpanel in

each cockpit (fig. 4-6; 4, fig. 1-9). The pressure gage
registers the oxygen cylinder pressure.

4-56. OXYGEN FLOW INDICATOR. The flow indi-
cators are located on the right instrument subpanel in

*Airplanes AF50-195 and subsequent
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NOTE: Oxygen supply is insufficient to last total time airplane can remain aloft.

Red figures indicate diluter lever “100% OXYGEN.”
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Figure 4-7. Oxygen Duration

each cockpit (fig. 4-6; 4, fig. 1-9). The flow indicator
shows that oxygen is flowing through the regulator, It
does not indicate how much oxygen is flowing. The
"eye” of the indicator blinks with each breath of the
user. When the emergency valve is opened, the indi-
cator does not blink.

4-57. OXYGEN DURATION TABLE.

4-58. The approximate oxygen duration for each crew
member is given in figure 4-7.

4-59. OXYGEN SYSTEM OPERATION.

4-00. PREFLIGHT CHECK. Prior to each flight re-
quiring use of oxygen, check oxygen system as follows:

a. The oxygen pressure gage should read between
400 and 450 psi.
b. Check oxygen mask for fit and leakage.

c. Connect mask tube to regulator tube. Check con-
nection for tightness. Attach tube clip to parachute
harness, high enough to permit free movement of head
without pinching or pulling hose.

d. Breathe normally on oxygen regulator several
times with diluter lever at "NORMAL OXYGEN" and

"1009% OXYGEN" to check flow from oxygen regulator
and to check operation of flow indicartor.

e. Check oxygen regulator to see that emergency
valve is safety-wired closed and the diluter lever is in
"NORMAL OXYGEN"" position.

56

4-61. NORMAL OPERATION. During flight, check
oxygen system as follows:
a. Diluter lever at "NORMAL OXYGEN"' position,
b. Check connection of mask tube to regulator tube.
c. Check flow indicator frequently for flow of

oxygen.
d. Check pressure gage frequently for oxygen sys-
tem pressure and determine duration.

4-62. EMERGENCY OPERATIONS. With symptoms
of the onset of anoxia, or if smoke or fuel fumes should
enter the cabin, set the diluter lever of the oxygen regu-
lator to "'100% OXYGEN." If the oxygen regulator should
become inoperative, open the emergency valve by turn-
ing the red emergency knob counterclockwise.

After emergency is over, set diluter lever of
oxygen regulator to “"NORMAL OXYGEN," and
check to ascertain that emergency valve is

closed.

4-64. GENERAL.

4-65. Armament is not included as standard equipment
of the basic airplane, For specialized training purposes,
however, the airplane may be fitted with an armament

Revised 25 June 1951
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kit consisting of an A-1CM gun-bomb-rocket sight, sight inscrument panel shroud in the fronc cockpit. Sight and
system components, sight reflector glass, armament con- armament switches are on the armament conrrol panel,
trol panel, gun camera, and either two gun packages or which is added below the front cockpit instrument
two bomb racks. The A-1CM sight is mounted above the pancl (7, Ag. 1.5; fig. 1-9). A panel lighe, panel light
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rheostat, and armament circuit fuses (and spare fuses)
are located at the top of the panel. The detachable gun
packages or bomb racks are installed on the lower sur-

tace of each wing. Each bomb rack accommodates one
bomb, one T-1 practice bomb container, or a rocket
launcher for three rockets. Combinations of armament
cannot be carried simultaneously.

1-66. A-1CM SIGHT.

Note

On some airplanes,” the A-1CM sight cannot
be used because of a temporary substitution of
a 100 volt-ampere inverter in place of the
standard 500 volt-ampere main inverter.

4-67. The A-1CM sight (fig. 4-8) is a lead and ballistic
computing sight used for gun and rocket firing and
bomb release. Range data, for gunnery, is supplied to
the sight system by a manual range control operated by
the pilot. Range span of the sight is between 600 and
approximately 3000 feet. The sight is operable as a gun
sight up to the service ceiling of the airplane. The sight
reticle image, consisting of a circle and central dot, is
reflected on the reflector glass installed below the wind-
shield and indicates the required lead for gun and
rocket firing. When used as a bombsight, the sight is
operable up to 10,000 feet and the line of sight is de-
pressed 10 degrees, requiring the pilot to fly with a con-
stantly increasing dive angle toward the target. At the
proper release point, as determined by the sight system,
bomb release may be accomplished either automatically
or manually as desired. The reticle image circle is auto-
matically extinguished when the proper bomb release
point is reached, and, at the time of bomb release, a red
flashing light is reflected from the sight reflector glass.

*Airplanes AF50-279 through AF50-319
and AF51-3466 through AF51-3662

SIGHT RANGE DIAL

TARGET SPAN
ADJUSTMENT
WHEEL

r——— e

Figure 4-8. A-1CM Sight
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A control 1s provided to operate the sight as a fixed
reticle sight. During sighting operations, slight move-
ments of the pilot’s head do not cause misalignment
between the sight reticle image and the targer.

1-68. A-1CM SIGHT CONTROLS AND
INDICATOR.

4-09. GUN SELECTOR SWITCH. Electrical power for
operation of the sight, guns, and gun camera is selec-
tively controlled by the guarded gun selector switch on
the armament control panel. When the switch is at
"SIGHT-CAMERA, ' a-¢ and d-c power is supplied to the
sight system, and power is available to operate the gun
camera when the gun trigger is depressed. Setting the
gun selector switch at "GUNS-CAMERA-SIGHT " also sup-
plies the sight with a-c and d-c power, in addition to
providing power to actuate the guns and gun camera
when the trigger is depressed. The switch is "OFF” when
the guard i1s down.

4-70. ROCKET SETTING UNIT. The rocket setting
untt, on the right side of the armament control panel,
depresses the sight reticle image for rocketr firing to
correspond to the type of rocket to be used and the in-
tended dive angle of the attack. The unit has dial set-
tings for three types of rockets, but only the “2.25” Ar"
position is applicable to the type of rockets used on this
airplane. At each dial setting are two detents, marked

ARMANMENT
CIRCUI '
| L TT—— FLISES
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Figure 4-9. Armament Control Panel
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"s” and “N,” for setting the intended dive angle. For
attack angles between () and 40 degrees, the control 1is
set at “N” (normal), and for angles between 40 and 60
degrees, 1t 1s sct at 'S (steep). When the sight is used
for gunnery or bomb release, the rocket setting unit
must be set at the "GUN-BOMB” position.

4-71. SIGHT DIMMER CONTROL. Intensity of the
sight reticle 1llumination 1s adjusted, from full bril-
liance to off, by means of the sight dimmer control lo-
cated below the rocket setting unit on the armament
control panel. When the sight is not in use, the dimmer

control should be turned to “pIm."”

4-72. BOMB-TARGET WIND SCALE. The bomb-

target wind scale, on the armament control panel, sets
the sight system for bombing operation. Adjustment

of the B-TW control lowers the sight reticle image dot.
This requires the bombing attack to be made with a
constantly increasing dive angle. If, during actack, the
path of the airplane is paralle] to the wind or to the
direction of a moving target, the B-TW control is used
to adjust the sight to compensate for wind or target
velocity. For bombing attacks on stationary targets,
wind speed corrections are made on the "UPWIND” por-
tion of the scale (when attack is made into a head wind)
or on the "DOWNWIND" portion (for attacks made with
a tail wind) according to the known or estimated wind
velocity. If wind direction is not parallel to the course
of the attacking airplane, the amount of wind correc-
tion adjustment must be estimated. The correction ap-
proaches “0" as the wind direction becomes 90 degrees
to the airplane course. Additional corrections must be
made for target velocity when attacking moving tar-
gets. For approaching target, correction is “"DOWN-
WIND"; for receding target, correction is “UPWIND."
No correction is necessary if the target is traveling at
right angles to the line of attack. When sight is used
for either gun or rocket sighting, the B-TW control
must be positioned at "ROCKET GUN."

4-73. SIGHT FILAMENT SELECTOR SWITCHES.
Two sight filament selector switches on the armament
control panel allow selection of alternate filaments
(either primary or secondary) in the lamps which illum-
inate the sight reticle circle and dot.

4-74. TARGET SPAN ADJUSTMENT WHEEL. The
serrated target span adjustment wheel (fig. 4-8) is used
during gunnery operations to vary the diameter of the
reticle in proportion to the span of the target airplane.
Graduated markings (from 30 to 120) on the outer edge
of the wheel represent the wing span, in feet, of the
target. The span adjustment wheel should be set to cor-
respond to the span of the target airplane.

4-75. GYRO MECHANICAL CAGING LEVER. The
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gyro mechanical caging lever, on the right side ot the
sight head, is moved left to “CAGE” and right to "UN-
CAGE.” For normal sight operation, the lever should be
at "UNCAGE.” When lever i1s at "CAGE,” the sight gyro
is caged, the reticle diameter is fixed, and the sight oper-
ates as a fixed sight. The "CAGE" position is used in the
event of normal sight operation failure.

4-76. SIGHT GYRO CAGING BUTTON. An electri-
cal gyro caging button provided on the throttle grip
1s depressed prior to an attack, to stabilize the sight
reticle. The button is inoperative when the gyro me-
chanical caging lever 1s in the "CAGED" position.

4-77. SIGHT RANGE CONTROL. A twist-grip incor-
porated in the throttle provides range control during
gunnery operation. Rotation of the twist-grip varies
the diameter of the sight reticle. Clockwise rotation of
the grip reduces the range (increases reticle size); coun-
terclockwise movement increases the range (decreases
reticle size).

4-78. SIGHT RANGE DIAL. The range dial, visible
through a window on the left of the sight head, indi-
cates the target range in hundreds of feet as determined

by the sight range control. The dial is graduated from
600 to 6000 feet,

4-79. GUNNERY EQUIPMENT.

4-80. A detachable gun package containing one Type
M3 .50-caliber machine gun, 100 rounds of ammunition,
and a pneumaric gun charging system may be installed
on the lower surface of each wing. The charging sys-
tems are controllable from the cockpit, and each has
sufficient capacity to charge its respective gun approxi-
mately 20 umes. When guns are fired, the charging
system 1S inoperative, preventing accidental simultane-
ous gun firing and charging. A Type AN-NG6 gun cam-
era may be mounted in the leading edge of the left
wing. The camera can be operated separately or will

Figure 4-10. Gun Installation
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function automatically during gun or rocket firing. The
gun package cannot be jettisoned from the airplane.

4-81. GUNNERY EQUIPMENT CONTROLS.

4-82. GUN SELECTOR SWITCH. Refer to paragraph
4-69.

4-83. GUN CHARGER SWITCH. The three-position
charger switch on the armament control panel (fig. 4-9)
simultaneously controls the two gun charging systems.
Spring-loaded to the “OFF” position, the switch is mo-
mentarily held at “CHARGE” to bring the gun bolts to
the rear. The bolts are held in this position until re-
leased by depressing the trigger or moving the charger
switch to “RELEASE.” The guns are fired when bolt re-
lease i1s accomplished by actuating the trigger. The
"CHARGE” position is used for normal gun charging,
clearing the guns in event of a jam, or to allow gun
barrel cooling. The switch is not moved to “RELEASE”
during normal operations, but this position may be used
if conditions demand that the bolts be released after a
burst to help keep the guns warm.

4-84. GUN HEATER SWITCH. The electric gun
heaters, one on each gun, are controlled simultaneously
by the gun heater switch on the armament panel. The
switch should be moved to “oN” if outside air tempera-
ture is 35°F or below.

4-85. GUN TRIGGER. The trigger, incorporated on
the control stick grip in the front cockpit (fig. 1-20),
fires the guns or operates the gun camera or does both,
depending upon the setting of the gun selector switch.
With the selector switch at “GUNS-CAMERA-SIGHT” the
guns are fired and the gun camera is actuated when the
trigger is depressed. Independent camera operation oc-
curs when trigger is depressed with gun selector switch

at "SIGHT-CAMERA" position.
4-86. FIRING GUN.

a. Gyro mechanical caging lever on sight head at
"UNCAGE.”

Note

When firing at stationary ground targets, or
in case of sight failure, move caging lever to
“CAGE" and use sight as fixed sight.

b. Check inverter switch at “MAIN ON,” warning
Iight out.

c. Gun selector switch “GUNS-CAMERA-SIGHT.”

d. Gun heater switch “ON" if outside air tempera-
ture is 35°F or below.

e. B-TW control “"ROCKET GUN"; rocket setting unit
“GUN BOMB."

f. Sight filament selector switches at “PRIM” or at
“SEC” if primary filament is inoperative.
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g- Sight dimmer control adjusted for desired reticle
brilliance.

h. Hold gun charger switch momentarily at
“CHARGE,” if guns have not been charged.

1. Set target span adjustment wheel to span of target
airplane,

J. Depress gyro caging button momentarily to stabi-
lize reticle image; then begin tracking.

k. Fly the airplane so that the target is continuously
centered in the reticle circle, and rotate throttle twist
grip for ranging control until the diameter of the reticle
circle corresponds to the size of the target airplane.
Sight range dial will indicate target range.

l. Continue operating the range control, keeping
target constantly framed within reticle circle.

m. Track target without slipping or skidding for at
least one second—then depress trigger.

4-87. BOMBING EQUIPMENT.

4-88. A removable bomb rack, capable of carrying a
100-pound bomb or a practice bomb container, may be
installed on the lower surface of each wing. Bomb selec-
tion, release, and arming of the 100-pound bombs are
accomplished electrically by controls in the front cock-
pit. The A-1CM sight is used for bomb sighting and can
be set to release the bombs automatically at the correct
release point. Bombing system controls are on the arma-
ment control panel, with the exception of the bomb-
rocket release button (fig. 1-20) on top of the control
stick grip. The bomb racks are also used for carrying
the rocket launchers.

4-89. BOMB RELEASE SELECTOR SWITCH. The
two-position bomb release selector switch on the arma-
ment control panel (fig. 4-9) provides for manual or
automatic bomb release. When the switch is at “MAN-
UAL,” bombs are released when the bomb-rocket release
button is depressed. Bombs are released automatically
by the A-1CM sight system at the correct release point
if the release selector switch is set at “"AUTO” and the
bomb-rocket release button is held down during the
bombing run.

4-90. BOMB ARMING SWITCH. Arming of the 100-
pound bombs is controlled by the bomb arming switch
on the armament control panel (fig. 4-9). (Bombs car-
ried within the practice bomb container contain no
explosive, and are therefore not armed.) With the arm-
ing switch at “SAFE,” the bombs are released unarmed.
Setting the switch to ““NOSE & TAIL” arms both nose and
tail fuses for instantaneous detonation of the bomb on
contact. Bombs are released in a tail-fuse-armed condi-
tion when the switch is in the “TAIL ONLY” position,
providing for delayed detonation.

4-91. BOMB-ROCKET SELECTOR SWITCH. The
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GUNNERY OR ROCKETS
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Figure 4-11. A-1CM Sight Ranging Operation
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Figure 4-12. Bomb Installation

rotary selector switch on the armament control panel
(fig. 4-9) may be positioned for the desired type of
bomb (or rocket) release. With the selector at “BOMBS
SINGLE,” one bomb is released at a time (left bomb first)
with each depression of the bomb-rockert release button
or automatically through the sight system. When selec-
tor 1s at "BOMB SALVO," both bombs are released simul-
taneously when the release button is depressed, or
through operation of the sight. When practice bombs
are carried, the bomb-rocket selector switch may be
positioned on either “"AUX REL SINGLE” or "AUX REL
SALVO, " and release is accomplished as for conventional
bombs. Regardless of position of bomb arming switch,
moving the selector switch to “JETTISON" permits both
bombs (or rocket launchers) to be dropped unarmed in
an emergency by means of the release button on the
stick grip.

4-92. JETTISON SWITCH. A guarded jettison switch
on the armament control panel may be used to jettison
the bombs (or rocket launchers) in an emergency. Hold-
ing the jettison switch on momentarily releases both
bombs (or rocket launchers) simultaneously. The jetti-
son switch is wired directly to the battery, permitting
release of bombs or rockets regardless of the position
of the generator or battery switches.

4-93. BOMB EQUIPMENT INDICATORS.
4-94. BOMB INDICATOR LIGHT. A green bomb

indicator light mounted on the armament control panel
above the bomb-rocket selector switch illuminates
whenever bomb operation is selected.

4-95. AUXILIARY RELEASE INDICATOR LIGHTS.
Two auxiliary release indicator lights are located below
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the selector switch: a green light (marked “SeL”) to
indicate the selector is positioned for auxiliary release,
and an amber light (marked “IND") to indicate when
the practice bombs are released. The amber (“IND”)
light flickers as each practice bomb is released from
the rack.

4-96. JETTISON INDICATOR LIGHT. A red jetti-

son light below the selector switch illuminates when-
ever the switch is placed at the “JETTISON" position.

+-97. RELEASING BOMBS.
a. Sight caging lever “"UNCAGE.”
b. Inverter switch at "MAIN ON," warning light out.

c. Gun selector switch “SIGHT-CAMERA"” (to supply
power to sight).

d. Bomb release switch “MANUAL" or, if bombs are
to be released through the sight, “AuTt0.”

e. Bomb-rocket selector “BOMBS SINGLE” or “BOMBS
SALVO" as desired; or if practice bombs are installed,
place selector at “AUX REL SINGLE” or ""AUX REL SALVO.”

f. Rocket setting control “"GUN BOMB.”

g. Sight dimmer control adjusted for desired reticle
brilliance.

h. Set B-TW control for wind conditions.

i. Bomb arming switch "NOSE & TAIL” or “TAIL
ONLY" as desired.

j. During pushover into dive, momentarily depress
caging button on throttle to stabilize reticle image.

k. Keep center dot on target and track target
smoothly.

. For automatic release, hold bomb-rocket release
button down during bomb run.

m. On “"AUTO" release, bombs will automatically drop
as reticle circle disappears. For "MANUAL" release, de-
press bomb-target release button as reticle circle dis-
appears. A flashing red light is reflected from the wind-
shield at time of release.,

4-98. EMERGENCY BOMB RELEASE.

4-99. If it is necessary to jettison the bombs (or rockets),
proceed as follows:

Before any take-off when bombs or rockets are
installed, bomb-rocket selector switch should
be positioned at "“JETTISON" to allow immedi-
ate release by pressing button on the control
stick grip.

a. Jettison bombs (or rockets) by pressing bomb-
rocket release button on stick grip.
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b. If bomb-rocket selector switch has been moved
from “JETTISON" position, bombs (or rockets) can be
dropped unarmed by momentarily actuating the jetti-
son switch on the armament control panel.

4-100. ROCKET EQUIPMENT.

4-101. Three rockets (2.25-inch aircraft rockets) may
be carried under each wing. Rockets are aimed by use
of the A-1CM sight, and they are fired by depressing
the bomb-rocket release button on the control stick
grip. The rockets contain no explosives, only a propel-
ling charge. The gun camera operates automatically
during rocket firing (with gun selector switch on
“SIGHT-CAMERA”).

4-102. ROCKET EQUIPMENT CONTROLS AND
INDICATOR.

4-103. BOMB-ROCKET SELECTOR. The rotary
selector on the armament control panel (fig. 4-9) is
used to select the type of rocket release, as well as bomb
release. Positioning the selector at "ROCKETS SINGLE"
permits rockets to be fired one at a time with each
depression of the release button. At “ROCKETS AUTO,”
rockets will release in a train, one after another, with
only one depression of the release button.

4-104, ROCKET PROJECTOR RELEASE CONTROL.
The rocket projector release control on the armament
control panel (fig. 4-9) is set by the ground crew at the
time rockets are loaded on the airplane. The window
on the face of the projector release control indicates
which rocket is to be fired and should, therefore, be on
position 1" before initial firing to ensure release of all
rockets that are carried.

A
Figure 4-13. Rocket Installation
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4-105. JETTISON SWITCH. Refer to paragraph 4-92.

4-106. ROCKET INDICATOR LIGHT. A green rocket
indicator light mounted on the armament control panel

above the bomb-rocket selector switch illuminates
whenever rocket operation is selected.

4-107. FIRING ROCKETS.

Before initial firing of rockets, be sure that
rocket projector release control is on position
“1.” Rockets must be fired in proper sequence
to ensure that rockets left on the racks will not
interfere with rocket being fired.

a. Caging lever on sight head at "UNCAGE.”
b. Inverter switch at "MAIN ON”; warning light out.

c¢. Gun selector switch ""SIGHT-CAMERA” to provide
power to sight.

d. Bomb-rocket selector "ROCKETS SINGLE" or ""ROCK-
ETS AUTO.”

e. Rocket setting control at “2.25” AR” position. Set
L4 ¥a

pointer at 's” if steep dive angle is to be used, at N
for normal dive angle,

f. Sight dimmer control adjusted for desired reticle
brilliance.

g. B-TW control “"ROCKET GUN.”

h. During pushover into dive, momentarily depress
caging button to stabilize reticle image,

i. Track target, keeping center dot on target, and
operate throttle ranging control to keep target framed
within circle.

j. Track target smoothly, without slipping or skid-
ding, for at least 5 seconds—then fire.

4-108. EMERGENCY ROCKET RELEASE.

4-109. Refer to paragraph 4-99 for emergency rocket
release.

4-110. ANTI-G SUIT PROVISIONS.

4-111. An air pressure outlet connection on the left side
of each seat in Airplanes AF48-1371 and AF48-1372 pro-
vides for attachment of the air pressure intake tube of
the anti-G suit. Operation of the G suit is automatic
after it is connected to the air pressure outlet. (Pro-
visions for installation of anti-G suit equipment are
made on all other airplanes.) Air pressure for inflation
of the anti-G suit bladders is supplied by an engine-
driven air pump, and the pressure delivered to the suit
is controlled by a regulator valve. For every one G
acceleration force, a corresponding one psi air pressure
is exerted in the anti-G suit.



AN 01-60FGA-1

Section V
Paragraph 5-1 to 5-5

EXTREME WEATHER OPERATION

158-00-929

5-1. COLD WEATHER OPERATION.

5-2. The normal operating procedures outlined in
section II should be followed during cold weather
operation with the exceptions and additions made in

the following paragraphs,
5-3. BEFORE ENTERING THE AIRPLANE.

a. Remove protective covers from airplane. Leave
engine cover on if it is necessary to preheat engine
before starting.

Note

At temperatures below —18°C (0°F), heat
should be applied to engine and accessories.
Below —30°C (—22°F), it may be necessary to
apply heat also to battery, cockpit, master
brake cylinder, and actuating cylinders.

b. Check “Y” drain and oil tank sump drain, and
continue heating if flow is unsatisfactory.

c. Clean gear shock struts of dirt and ice.

5\
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d. Remove snow and ice from surfaces, control
hinges, propeller, pitot tube, fuel and oil vents, and
crankcase breather outlet.

e. Drain moisture from all fuel tank and fuel system

drains.
f. Have external power source connected for starting.
g. Remove engine cover and ground heater.

h. Remove oil immersion heater.

Nofte

An immersion heater should be used in the
oil tank when outside air temperature is below

—26°C (=15°F).
5-4. STARTING ENGINE.

5-5. Before starting engine, hold starter switch on for
a few seconds (with ignition switch “OFF”’) and make
sure engine will turn over at least 50 rpm (one propeller
blade per second).
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If 50 rpm cannot be attained with starter, in-
sufficient o1l dilution is indicated, and it will
be necessary to heart the engine.

Use normal starting procedure, supplemented by the
following:

a. Hold primer button down continuously while
engine is being turned over by starter. More than nor-
mal priming will be required. After engine starts,
continue priming until it is running smoothly.

b. If there is no indication of oil pressure after 30
seconds running, or if pressure drops after a few min-
utes ground operation, stop engine and investigate.

c. Use some carburetor heat after starting, to assist
vaporization and combustion and to reduce backfiring.

5-6. WARM-UP AND GROUND TESTS.

a. Warm up engine at 1500 rpm, to prevent fouling
of spark plugs.

b. Cowl and oil cooler flaps open.

c. Check all instruments for normal operation.

d. After oil temperature and pressure are up to nor-
mal, operate propeller control through three complete
cycles, and check for drop of approximately 300 rpm.

e. Operate flaps and canopy through one complete
cycle.

f. Before disconnecting external power source, per-
form all ground tests requiring electrical power. Then
turn on battery switch.

Note

The battery cannot carry the electrical load
imposed by ground operation of heating sys-
tem and radios. Minimize load on the electrical
system until after generator cuts in.
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5-7. TAXIING INSTRUCTIONS.

5-8. Use only essential electrical equipment to preserve
battery life while taxiing at low engine speeds.

5-9. BEFORE TAKE-OFF.

a. Check controls very carefully for free and proper
movement.

b. Hold brakes and run up engine to 2400 rpm until
spark plugs have burned clean and engine i1s operating
smoothly. Then check ignition system.

c. Normally, carburetor air control should be at
“coLp AIR” for take-off. However, if icing conditions
exist, move control to “"HOT AIR’ prior to take-off, and
immediately after take-off, to ensure elimination of ice
from induction system. When outside air temperature
is below —18°C (0°F), use sufficient carburetor heat to
maintain carburetor air temperature near 15°C during
take-off to ensure smooth engine operation.

d. Turn pitot heater on just before rolling into posi-
tion for take-off.

5-10. TAKE-OFF.

a. At start of take-off run, advance throttle rapidly to
take-off setting and check that full power is available.
If full power is not obtained, immediately discontinue

take-off.

b. After take-off from a wet snow- or slush-covered
field, operate the landing gear and flaps through several
complete cycles to prevent their freezing in the retracted
position. Expect considerably slower operation of the
landing gear and flaps in cold weather.

5-11. ENGINE OPERATION IN FLIGHT.

a. Use carburetor heat as required to prevent or elim-
inate icing. Under extremely cold conditions, carbu-
retor icing is less likely to occur than when free air
temperature is between —10°C and 15°C (14°F and
59°F). It is a good practice to apply heat for one or
two minutes every half-hour during flight to preclude
the possibility of icing.

b. During operation in cold, clear (nonicing) air
where cylinder head and carburetor air temperatures
drop to values sufficiently low to cause rough engine
operation, increase the carburetor heat just enough to
eliminate roughness. Do not exceed 50°C carburetor
alr temperature.

c. At low outside air temperatures, especially during
low-power cruising operation, the fuel-air mixture may
be too cold tor proper vaporization and fuel economy.
Use carburetor heat as necessary to obtain smooth en-
gine operation and eliminate plug fouling.

d. Turn on cockpit heat and windshield defrosting
as necessary.
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e. Occasionally increase rpm to 2400-2600 momen-
tarily to throw off ice.

f. Attempt to climb or descend out of icing level.

Flight should not be attempted through known
or forecast icing conditions, as there is no
means of removing ice from the airplane.
A reduction in cruising speed and cruising
range, and an increase in stalling speed will
result from ice forming on the airplane.

5-12. APPROACH AND LANDING.

a. Make sure ice is not jamming the carburetor ven-
turi. Test by moving throttle back and forth several
times,

b. Use carburetor heat during approach and landing.
Be prepared to turn heat off if go-around should be
necessary.

c. Pump brake pedals several times on approach.

d. If ice has formed on the airplane, increase approach
airspeed to 115 knots IAS. |

5-13. STOPPING ENGINE.
5-14. OIL DILUTION. Information to be supplied

when available.

Pending accumulation of actual cold-weather
experience on the airplane, do not dilute oil
for more than 45 seconds (5 percent), in order
to avoid excessive loss of oil from engine
breather.

Nofe

If the ambient air temperature is greater than
40°F at the time of engine start (after dilution
has been accomplished), the engine should be
operated for 10 minutes at 1500 rpm before
take-off is attempted.

5-15. BEFORE LEAVING AIRPLANE.
a. Release brakes.
b. Clean dirt and ice from shock struts.

c. Inspect fuel and oil tank vents and breathers, and
remove ice.

d. Leave canopy partially open to prevent cracking
of canopy or windshield glass due to differential con-
traction. Air circulation also retards formation of frost.

e. Install protective covers.

f. Drain oil tank sumps, “Y”’ drain, and fuel drains
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of condensate approximately 30 minutes after stopping
engine. If airplane is to be idle for several days, oil may
be drained.

g. Check specific gravity of battery at least weekly.
If it is less than 1.250, remove and service battery. If
layover of several days is anticipated, or if temperature
is below —29°C (—20°F) and airplane will be idle more
than 4 hours, remove battery.

5-16. HOT WEATHER OPERATION..

5-17. For all operation under dusty or sandy condi-
tions, move carburetor air control to “FILTERED AIR.”
Cover all openings when airplane is on the ground, to
prevent entrance of blowing sand.

5-18. OPERATION UNDER INSTRUMENT FLIGHT
CONDITIONS.

5-19. GENERAL.

5-20. Flying the T-28A Airplane in instrument weather
conditions, as in any airplane, requires proper instru-
ment proficiency on the part of the pilot and thorough
preflight planning. The airplane has satisfactory sta-
bility and its flight handling characteristics are excel-
lent. The instruments and communication equipment
are satisfactory to qualify the airplane as an instrument
trainer. Flights should not be attempted through icing
conditions, as the airplane does not have deicing equip-
ment.

5-21. BEFORE INSTRUMENT TAKE-OFF.

5-22. Complete all checks required for any normal
flight, with the following additions:

a. Check airspeed indicator needle at zero.
b. Check rate-of-climb indicator needle at zero.
c. Check operation of all radio equipment.

d. Check operation of turn-aqd—’[iank indicator and
gyro compass by observing movement of needles when
turns are made during taxiing.

e. Check for freedom from carburetor ice just before
take-off.

f. Turn pitot heater switch “ON” if necessary just
before rolling into position for take-off.
5-23. INSTRUMENT TAKE-OFF.

a. Align airplane with runway. Hold brakes.

b. Adjust slaved gyro compass to place needle under
top index.

c. Adjust attitude gyro miniature airplane to align
with reference line.

d. Release brakes and advance throttle slowly to
take-off power.

e. Use nose wheel steering to maintain directional
control during initial portion of ground run.

f. At 65-70 knots IAS, raise nose to initial climb atti-
tude. (See figure 1-22.)
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g. Fly airplane off and maintain initial climb att-
tude.,

h. When definitely airborne, move landing gear
handle to "uUp.” There will be a slight nose-up change
of trim caused by landing gear retraction.

5-24. INSTRUMENT CLIMB.

a. Establish a climb speed of 120 knots 1AS.
b. Adjust carburetor heat as required.
c. Adjust cowl flaps as required.

d. Limit climbing turns to 30-degree angle of bank
for ease of handling. (Standard 3-degree per second turn
will normally require a 19 to 20 degree bank.)

5-25. INSTRUMENT FLIGHT.

a. Reduce power to cruise setting, adjust cowl flaps,
and retrim airplane.

b. Adjust carburetor heat as required.

¢. Normally, limit turns to 30-degree angle of bank
for ease and comfort of handling.

5-26. INSTRUMENT DESCENT.
a. Descend in a clean configuration.
b. Mixture control “RICH.”
c. Do not retard throttle below 17 in. Hg.
d. Adjust carburetor heat as required.
e. Maintain cruising airspeed.
f. Limit turn to 30-degree angle of bank for ease of
handling.
5-27. RADIO RANGE LETDOWN.

5-28. The following procedure is recommended when
holding is not anticipated.

a. Move fuel selector® to “"BOTH” and mixture con-
trol to “RICH” when high cone is reached.

b. Reduce power over the high cone. Landing gear

handle “DOWN" when airspeed drops below 140 knots
IAS.
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Note

If airplane icing is encountered at high cone,
descend to low cone in clean configuration at

140 knots IAS.

Adjust propeller control to obtain 2400 rpm.

. Adjust throttle to obtain approximately 22 in. Hg.
Descend at 120 knots IAS and 500 fpm.

Adjust carburetor heat as required.

. Adjust cowl flaps as required.

ool TS« T - PR

. Complete procedure turn at 3 degrees per second
with 45 seconds on 45-degree leg.

i. Increase power to approximately 26 in. Hg as
approach altitude is reached.

j. After passing low cone, decrease power to ap-
proximately 20 in. Hg, move wing flap control to “14,”
and descend at 100-105 knots 1AS.

5-29. HOLDING.

a. Landing gear handle and wing flap control "up.”

b, Throttle approximately 25 in. Hg, propeller con-
trol 1800 rpm, and airspeed 140 knots I1AS.
c. Limirt turns to 30-degree angle of bank.

5-30. GROUND CONTROL LANDING.

5-31. Approximate time for a standard GCA approach
with a 28-mile ground pattern is 12 minutes. The aver-
age fuel consumption for the approach is 30 pounds
(6 gallons). All turns on GCA pattern are standard
3-degree per second turns.

Nofe

With the airplane in the landing configuration,
difficulty will be experienced in maintaining
heading and attitude in severe turbulence. If
severe turbulence is encountered during a
thunderstorm, delay the approach, if possible,
until the storm passes.

*Airplanes AF48-1371, AF48-1372, AF49-1492 through AF49-1756, and AF50-195 through AF50-319

I PRELANDING CHECK:

PROPELLER CONTROL 2400 RPM
GCA PATTERN

THROTTLE 26 IN. Hg
120 KNOTS 1AS

LANDING GEAR HANDLE “"DOWN"
COWL FLAPS ADJUSTED AS REQUIRED
o=

MAINTAIN 140 KNOTS IAS.

WING FLAP CONTROL “%" — — ———— __ _
110 KNOTS IAS THROTTLE 20 IN. Mg
R 100-105 KNOTS IAS

-

171-83-1237

Figure 5-1. GCA Pattern
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AN 01-60FGA-1 Section V
Paragraph 5-32

a. Establish contact (with gear and flaps up) over e. As glide path is intercepted, reduce power to ap-
GCA pickup point at pattern altitude. proximately 20 in. Hg and airspeed to 100-105 knots

b. Maintain 140 knots 1AS until time for prelanding IAS.
check. 5-32. LOW-VISIBILITY APPROACHES.

c. Make prelanding check as follows: 120 knots 1AS, a. Fly dﬂ“fﬂ“'i“d over landing Funway at minimum
landing gear handle “DOWN,” propeller control 2400 approach altitude and correct for wind drift.
rpm, throttle approximately 26 in. Hg, and cowl flaps b. When over downwind end of runway, turn 45 de-
adjusted as necessary. grees and hold new heading for 45 seconds.

d. On final approach prior to reaching glide path, ¢. Make procedure turn, back to runway heading.
reduce airspeed to approximately 110 knots IAS and d. Maintain minimum approach altitude until visual
move wing flap control to “14.” contact is made with runway.

Revised 25 October 1951 66A
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Section VI
Paragraph 6-1 to 6-10

159-00-940

6-1. FLIGHT CHARACTERISTICS.
6-2. GENERAL.

6-3. The airplane has excellent stability and control
characteristics under all conditions of speed, power,
load factor (G), and altitude. The controls are effective
throughout the speed range (stall to limit dive speed),
and airplane response to control movement is quite
rapid. The 100-degree-per-second rate of roll is com-
parable to that normally found only in fighters. The
trim tabs are also effective at all speeds so that the air-
plane may be easily trimmed to fly “hands off.” Oper-
ation of gear, flaps, canopy, speed brake and cowl flaps,
as well as changes in power setting, affects longitudinal
trim (causes airplane to pitch up or down) only slightly,

thus requiring a minimum of stick movement to main-
tain flight attitude.

6-4. STALLS.
6-5. POWER-OFF STALLS.

6-6. Power-off stalls in this airplane are very mild. You
will be warned of an approaching stall by a light vibra-
tion caused by airplane buffet which begins 2 or 3 knots
above the actual stall. Sometimes, mild pitching may
accompany the buffet. When the stall occurs with flaps

Revised 25 October 1951

SECTION

up, the airplane pitches nose down and straight ahead
with no tendency to roll. With flaps down, a slight roll

to the left may accompany the nose-down pitch.

6-7. POWER-ON STALLS.

6-8. Power-on stalls are also relatively mild. During
the approach to a power-on stall, however, you will
find it necessary to use a moderate amount of aileron to
keep the wings level and rudder as required to maintain
desired heading. No appreciable buffeting occurs prior
to actual stall. At the stall, the airplane characteristi-
cally rolls left, although not violently, and as in the
power-off stalls, pitches nose-down.

Note

Gear position produces no noticeable effect on
stall characteristics.

6-9. STALL RECOVERY.

6-10. Stall recovery in this airplane is accomplished in
the conventional manner as follows:

a. Drop nose immediately by releasing back pressure
on the stick.

b. Use aileron and rudder as required to regain
straight and level attitude.

c. At same time, advance throttle smoothly. Do not
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Paragraph 6-11 to 6-15

INDICATED STALLING SPEEDS — KNOTS

GEAR AND FLAPS UP GEAR AND FLAPS DOWN

GROSS POWER ON POWER OFF POWER ON POWER OFF
WEIGHT LB |(MAX CONTINUOUS POWER)| (WINDMILLING PROP) (APPROACH POWER) (WINDMILLING PROP)
LEVEL 30° BANK LEVEL 30° BANK LEVEL 30° BANK LEVEL 30° BANK
7500 65 70 75 85 65 70 70 75
7000 60 65 75 80 60 65 70 75
6500 55 60 70 75 | 55 60 65 70
6000 50 55 65 70 50 55 60 65

© BASED ON FLIGHT TEST DATA

Figure 6-1. Stalling Speeds

exceed recommended manifold pressure for the rpm
setting.

d. After the nose has been lowered, speed will in-
crease rapidly. When you attain safe flying speed, raise
the nose with steady back pressure.

e. Retard throttle to cruising power.

6-11. PRACTICE STALLS.

6-12. To familiarize yourself completely with the stall
characteristics of the airplane under various flight con-
ditions, practice the series of stalls outlined in the
following paragraphs 6-13 through 6-18. All practice
stalls, except those with gear and flaps down, should be
continued past the point of "mushing” to actual stall.
Do not aggravate the stall, however, by continuing to
pull back on the stick after stall has occurred. Control
should be coordinated and ailerons not used to excess
at or near the stall; if a wing starts to drop, apply
opposite rudder. For both power-off and power-on
stalls, set mixture at "RICH"" and propeller at 2100 rpm.

Retard throttle smoothly for power-off stalls; set it at
26 in. Hg tor power-on stalls.

6-13. PRACTICE STALL-GEAR AND FLAPS UP,
POWER-OFF, STRAIGHT AHEAD. This stall 1s least
violent and will provide a basic stalling speed for com-
parison with other stalls. Begin the stall from level

68

flight, ease throttle back to idle, raise nose of airplane to
a point above the horizon, and hold that attitude with
wings level and nose steady. As the stall approaches,
observe the laxity of the controls, attitude of the air-
plane, and tone of the engine. Notice how the airplane
starts to buffet 2 or 3 knots before actual stall. When

stall occurs, recover in the normal manner.

6-14. PRACTICE STALL—-GEAR AND FLAPS UP,
POWER-ON, STRAIGHT AHEAD. Use the same en-
try and recovery as in preceding practice stall. Notice
that the use of power causes a nose-up attitude and a
decrease in stalling speed. You will note that no ap-
preciable buffeting occurs prior to acrual stall. At the
stall, the airplane characteristically rolls left, although
not violently, and as in the power-off stdlls, pitches

nose-down.

6-15. PRACTICE STALL-GEAR AND FLAPS UP,
POWER ON OR OFF, 30-DEGREE BANK. Establish
a coordinated climbing turn with a bank of approxi-
mately 30 degrees. Raise the nose well above the horizon
and keep the nose turning at a steady rate until the stall
occurs. Make a standard recovery with a coordinated
roll our of the turn and dive. Observe the increased

stalling speed in a turn. This higher stall speed is the

Revised 25 October 1951
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R — —

LEHARACTERISTICS

ITEM CHARACTERISTICS | SPEEDS

- | ABRUPT CONTROL
s MOVEMENT

| ALTITUDE

| €G LOCATION
| COORDINATION
| COWL FLAPS
| GROSS WEIGHT
. | LANDING GEAR

v
7
v
7
| POWER :/’//;
N

........

[ speeD BRAKE
| TURNS
.{¥iNG RAPS

.150-93-942

~ STALLING SPEEDS AND

Figure 6-2. Items Affecting Stalling Speeds
and Characteristics

result of increased wing loading induced by centrifugal
force.

6-16. PRACTICE STALL—GEAR DOWN, FLAPS
UP, POWER ON OR OFF, STRAIGHT AHEAD.
Practice this stall in anticipation of an enforced flaps-
up landing. Close throttle and set up a normal glide at
100 knots 1AS. Raise nose of airplane into a landing
attitude and hold it until the stall occurs. Note that
gear-down condition doesn’t increase stall speed, but
the increased drag of the gear does increase rate of sink
and causes the airplane to lose speed more rapidly. Use

normal stall recovery.

6-17. PRACTICE STALL—GEAR AND FLAPS
DOWN, POWER OFF, STRAIGHT AHEAD. This
stall is, in effect, a power-off landing. Simulate a traffic
pattern and make standard landing checks. Turn on
final approach, make final checks, and set up approach
speed of 90 knots IAS. Flare at simulated runway alti-
tude, pull nose up to landing artitude, and hold until

stall occurs. At this point, observe the characteristics of
the airplane. Notice how use of flaps decreases stalling
speed.

Section VI
Paragraph 6-16 to 6-22

6-18. PRACTICE STALL—-GEAR AND FLAPS
DOWN, POWER ON, STRAIGHT AHEAD. This
stall is also used in landing. Simulate a complete traffic
pattern as in preceding practice stall. Since this stall
occurs at the lowest airspeed of any of the stall series,
it effectively demonstrates the slowest airspeed at which

the airplane can be flown.

6' I 9- SPINS-

6-20. The airplane possesses satisfactory spin character-
istics with gear and flaps up or down. Spin entry may
be accomplished from a stall by applying full rudder in
the desired direction of the spin and maintaining full
back stick. If the spin is entered with power on, the
power should be reduced to idle as soon as possible. Full
rudder must be held in the direction of the spin, and
the stick must be held full back to maintain the spin;
aileron position does not materially affect spin charac-
teristics. You will note that the first two turns of the
spin, with gear apd flaps either up or down, are some-
what erratic. A stabilized spin develops after approxi-
mately the second turn. There is an average loss of
approximately 800 feet per turn, from the stall to level
flight recovery, in a normal spin. During a five-turn
spin, and following recovery, the airplane loses from
4000 to 5000 feet altitude.

6-21. SPIN RECOVERY.

6-22. Rapid spin recovery (less than 115 turns) may be
obtained in the normal manner by briskly applying full
opposite rudder immediately followed by forward stick.
Apply only sufficient forward stick to regain flying
speed in order to prevent assuming too steep a diving
attitude. With gear or flaps down, pull back on stick
immediately after rotation has stopped and maintain
3.0 G until level flight is attained. Use caution to pre-
vent an accelerated stall (at 120 knots 1AS, a stall occurs
at approximately 3.5 G). A slightly faster recovery will
be effected by holding ailerons against the spin. Re-
covery from a normal spin may also be obtained by
neutralizing the controls; however, recovery will be
slower (approximately 112 turns).

Because of the steep diving attitude assumed
by the airplane during recovery, be careful,
when gear or flaps are down, to avoid exceed-
ing the gear- and flaps-down limit airspeed of
140 knots IAS.
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Paragraph 6-23 to 6-28

SPIN B
CHARACTERISTICS a&,"

FULL OPPOSITE RUDDER
ABRUPTLY-HOLD

FORWARD STICK ABRUPTLY-
HOLD

DO NOT EXCEED 140 KNOTS IF
GEAR OR FLAPS ARE EXTENDED.

5
"

L

NEUTRAL RUDDER

FIRM BACK STICK

| ¥
2

o

)

e A
I

COORDINATE CONTROLS FOR RETURN
TO NORMAL FLIGHT.

159-00-928

Figure 6-3. Spin Characteristics
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6-23. INVERTED SPINS.

0-24. Inverted spins may be safely performed. With the
down elevator travel available, it is not possible to
obtain a full inverted spin. Spin entry may be accom-
plished from an inverted level-flight position with
power off by holding full forward stick uncil the air-
speed decreases to the minimum obtainable, and then
applying full rudder in direction of spin desired. Full
rudder and full forward stick must be held in order to
maintain the spin. The airplane will recover from the
inverted spin when forward pressure on the stick is
relaxed and rudder and ailerons are neutralized. An
inverted diving attitude is assumed during recovery.

Continue the recovery as though completing the last
half of a loop or an aileron roll. The altitude loss for a
two-turn inverted spin is approximately 3,000 feet.

Note

@ If an inverted spin is entered with power
on, reduce power to idle rpm immediately.

® Intentional inverted spins with gear or flaps
down are prohibirted.

6-25. PERMISSIBLE ACROBATICS.

6-26. All normal acrobatics except those prohibited in
paragraph 2-2 are permissible. However, during re-
covery from many normal acrobatic maneuvers, pull-
out may be started in a near-vertical attitude. Under
this eondirion, the airplane picks up speed very rapidly;
therefore, you must be careful not to exceed the limit
airspeed.

6-27. DIVING.

6-28. In dives to limit airspeed, the handling charac-
teristics of the airplane are good. All control movement
is easy and effective, and the airplane responds rapidly.
The amount of forward stick pressure required to hold
the airplane in a dive is relatively small, as is the
amount of aileron pressure needed to keep the wings
level. If you trim for level flight at maximum contin-
uous power, the tab settings will be satisfactory for div-
ing, although some adjustment of rudder tab may be
desired during the dive so that it will not be necessary
to hold rudder. In diving the airplane, remember that
maximum permissible airspeed varies with altitude and
external load. The red line on the airspeed indicator
marks the limit for a clean airplane at sea level only.
See figures A-1 and 6-5 for complete listing of airspeed
limits. Use the following procedure in a dive.

a, Close canopy before starting dive.

b. Adjust cowl and oil cooler flaps to prevent too
rapid cooling in dive.

¢. Carburetor air control "coLp AIR.”

d. Mixture control "RICH.”

Revised 25 October 1951
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ALTITUDE LOSS CONSTANT 4G PULL-OUT
INDICATED AIRSPEED-KNOTS

200 240 280
20,000 160 | 20 |, 40 | B
ALTITUDE AT START \ 15,000 | —— 120 . 20 200 ,k 280 ,
OF PULL-OUT R s - - 58
, FEET 10,000 e p—
s000| 10 . 200 240 0 20 |, 30
o160 2 240 280 320 360
-30“
1,000
2,000 T 20°
ALTITUDE LOST '
DURING PULL-OUT
FEET

i

LI
e

el

HOW TO USE CHART

Smel

B

Enter chart at altitude line nearest actual altitude at
start of pull-out. (For example, 10,000 ft.)

On scale along altitude line, select point nearest the
IAS ot which pull-out is started (240 knots I1AS).

(70°) directly below airspeed.

Sight back horizontally to scale at left to read altitude

a Sight vertically down to point on curve of dive angle
» lost during pull-out. (Constant 4G pull-out: 2250 ft.)

159-93-944

Figure 6-4. Altitude Loss in Dive Recovery—4G
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Paragraph 6-29 to 6-37

e. Decrease rpm as necessary.

f. If speed brake is installed, open when desired.
(Refer to paragraph 6-30 for effect of speed brake on

trim.)

g. Do not exceed maximum permissible engine over-
speed of 2880 rpm during dive.

At completion of dive, open throttle slowly
to prevent partly cooled engine from cutting
out.

6-29. USE OF SPEED BRAKES (AIRPLANES
AF48-1371 AND AF49-1500).

6-30. The speed brake is essentially an additional flight
control, which you will find particularly useful for
making rapid descents or for rapid deceleration from
high speed. The brake can be opened at any airspeed
up to maximum, and although brake opening causes a
nose-up pitch, the forward stick pressure necessary to
maintain the desired airplane attitude is moderate. This
stick pressure can be trimmed out, even at maximum
airspeed, by adjustment of the elevator tab. Closing the
brake, of course, causes a nose-down pitch.

6-31. ALTITUDE LOSS IN DIVE RECOVERY.

6-32. The altitude lost during dive recovery is deter-
mined by four interdependent factors: (1) angle of dive,
(2) altitude at start of pull-out, (3) airspeed at start of
pull-out, and (4) acceleration maintained during pull-
out, Because these factors must be considered collec-
tively in estimating altitude for recovery from any dive,
their relationship is best presented in chart form as
shown in figure 6-4. Note that the chart is based on a
constant 4 G pull-out. Remember that a value obtained
from the chart is the altitude lost during recovery—not
the altitude at which recovery is completed. Therefore,

AN 01-60FGA-1

in planning maneuvers which involve dives, consider
first the altitude of the terrain, then use the charts to
determine the altitude at which recovery must be started
for pull-out with adequate terrain clearance.

6-33. DESCENT.

6-34.- MAXIMUM GLIDE DISTANCE.

6-35. Maximum gliding distance can be obtained by
establishing a glide at 105 knots 1AS, with gear and
flaps up (fig. 6-6). Maintaining 105 knots IAS, glide
ratio and rate of sink under varying conditions are
given in paragraph 3-9.

6-36. MAXIMUM-RATE LETDOWN.

6-37. If you should desire to effect a rapid loss of alti-
tude, roll into a dive and reduce throttle to idle. Make
sure that the limit airspeed, as indicated in figure 6-5,
is not exceeded. A letdown from 25,000 feet altitude to
2500 feet altitude can be effected in 3 minutes with the
clean airplane; with external load, a letdown can be
made in 4 minutes. Pull-out must be started 2500 feet
above the terrain.

o i |

Time for Letdown From 25,000 Ft to 2500 Ft
e e == Airplane With Armament — 4 Min

Clean Airplane — 3 Min

o
e

280 Knots = « 240 Knots
S AT
10,000 Ft =S S—" s
310 Knots ~ « 270 Knots T
7500 H e - e
330 Knots s ~ __285 Knots
S S S A

335 Knots

N, s

Figure 6-5. Maximum-rate Letdown
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cat

. = i
b . ¥ e : :

1L GLIDE APPROXIMATELY 10 NAUTICAL MILES FOR EACH 5000
ALTITUDE LOST BY HOLDING 105 KNOTS, NO WIND CONDITION.

Figure 6-6. Optimum Glide Path
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A-1, AIRSPEED INSTALLATION CORRECTION
TABLE.

A-2. An Airspeed Installation Correction Table (fig.
A-2) 1s provided for computing calibrated airspeed
(CAS) from indicated airspeed (I1AS). Indicated air-
speed is the airspeed indicator reading. Calibrated air-
speed is indicated airspeed corrected for installation
error. Equivalent airsgeed (EAS) is calibrated airspeed
corrected for compressibility error. (Within the air-
speed range of the T-28A, the compressibility error is
negligible, and CAS may be considered as EAS.) True
airspeed is equivalent airspeed corrected for atmos-
pheric density.

A-3. EXAMPLE-USE OF CORRECTION TABLE.

A-4. Airplane is flying at 15,000 feet pressure altitude,
free air temperature is —15°C, and airspeed indicator
reading is 170 knots. What is the true airspeed?

Appendix |
Paragraph A-1 to A-11
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Airspeed indicator reading .. ..-170 knots
Correction for installation error ... ... 0
Calibrated airspeed .. ...170 knots

Use this value of CAS with a Type D- 4 or Type G-1 air-
speed computer, or a Type AN5835-1 dead-reckoning
computer to determine the true airspeed of 210 knots.

Note

When the dead-reckoning computer is used,

_.-'
ﬁ'ﬁ

CAS usually must be corrected for compressi-
bility error; however, since this correction is
not considered on the T-28A, CAS may be
considered as EAS.

A-5. ALTIMETER INSTALLATION CORRECTION
TABLE.

A-6. An Altimeter Installation Correction Table (hig.
A-3) is provided for obtaining true pressure altitude

from the altimeter reading.

A-7. FLIGHT PLANNING.
A-8. GENERAL.

A-9. To promote efficient operation of the airplane and
facilitate flight planning, a group of charts on the fol-
lowing pages presents estimated and flight tested per-
formance data. All charts with estimated data will be
replaced by charts calculated from flight test data when
available. All charts are based on operation in NACA
standard atmosphere.

A-10. MILITARY POWER CHART.

A-11. The Military Power Chart (fig. A-4) shows the
variation with altitude in manifold pressure and fuel
flow at military power. The fuel flows listed are 15 per-
cent conservative to compensate for variation of indi-
vidual airplanes from the estimates,
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TACHOMETER

I 1400 rpm Min Recommended in Flight
R 1400- 2400 rpm Continuous

B 2400 rpm Max Continuous (Operation
above this rpm limited)
Take-off (5 min max) and
Military (30 min max)

s 2600 rpm

MANIFOLD PRESSURE

B 18 in. Hg Min Recommended in Flight
BN 18— 40 in. Hg Continuous . 230° C
BN 40 in. Hg Max Continuous (Operation

above this pressure limited) mm 260°C
B 45 in. Hg Take-off (5 min max) and

Military (30 min max)

CARBURETOR AIR TEMP

-10° to 15° C Danger of Icing
B 15° to 50° C Continuous Operation

CYLINDER HEAD TEMP
s 120°-230°C Continuous

Max Continvous (Operation
above this temp limited)
Maximum (Take-off = 5 min;
Military — 30 min)

N 50° C

FUEL PRESSURE

B 17 psi Minimum for Flight
B 21-23 psi Continvous Operation
I 25 psi Maximum

Rich Mixture Used for
Ground Operation, Take-
| off, All Descents, and
Landing.

B 50-75 psi
B 90 psi

Max-Danger of Detonation

OIL TEMPERATURE

N 40°C
B 75°-85°C

B 95°C

Minimum for Flight
Continuoys Operation
Maximum

OIL PRESSURE
BN 50 psi

Power Limits Based on

Fuel Grade 91/98

Minimum for Flight
Continuous Operation

Maximum
158-51-3712D

Figure A-1. Instrument Markings (Sheet 1 of 2)
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g AGCELEROMETER , ~ o ACGELEROMETER
~ g UNITS - = B UNITS
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ACCELEROMETER ACCELEROMETER
(AIRPLANES AF51-3463 AND SUBSEQUENT) (AIRPLANES AF48-1371, -1372, AF49-1492 THROUGH

AF49-1756, and AF50-195 THROUGH AF50-319)

B 64G Maximum at 7751 |b, or with
any external load regardless B 6.4G Maximum at 7378 |b, or with
of gross weight any external load regardless
of ight
B 67G Maximum at 7282 b grofeee

B 6.9G Maximum at 6909 1b

LBS. SQ IN,

HYDRAULIC PRESSURE

I 0 - 100 psi Normal (System Depressurized)
SRR 1250 - 1550 psi Normal (System Pressurized)

140 knots IAS Full Flaps or Landing Gear

BN 340 knots IAS Maximum (Sea Level-No
External Lead)

Maximum permissible airspeed varies with
altitude and external load as follows:

Tndi:nlod_AirspeodTKnnh IAS I
No External Loa With External Load

(Gross weight not to | (Gross weight not to

Pressure
Altitude
(Feet)

LBS. 5Q. IN.

CANOPY EMERG AIR PRESSURE

1300 psi Minimum Air Pressure
(One Operation Only)
BN 1600 - 1800 psi Normal
BN 1980 psi Maximum

ix:ni??ﬂilb)

exceed 77511b)

Figure A-1. Instrument Markings (Sheet 2 of 2)
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0-2500 295
2500-5000 290
50007500 285
7500-10,000 | 310 270

10,000-15,000 | 280 240

15,000-20,000 250 220

20,000-25,000 | 2720 190 )
159-51-373F
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AIRSPEED INSTALLATION CORRECTION TABLE

APPLY CORRECTION TO CORRECTED INSTRUMENT READING
TO OBTAIN CALIBRATED INDICATED AIRSPEED

GEAR AND FLAPS UP — CANOPY CLOSED

IAS (KNOTS) ~ | CORRECTION (KNOTS)

86 *3
100 o

120 13
140 9
160 £

180 4]
200 L6
220 + 1
240 + 1

GEAR AND FLAPS DOWN = CANOPY OPEN

IAS (KNOTS) CORRECTION (KNOTS)

&0
70
86
90
[y
1o
120

158-93-194B

Figure A-2. Airspeed Installation Correction Table

A-12. TAKE-OFF, CLIMB, AND LANDING CHART.

A-13. Take-off and landing ground run distances and
total distances to clear a 50-foot obstacle are tabulated
for a dry hard-surface runway at several altitudes. (See
fig. A-9.) The distances given are 25 percent greater
than those obtainable in high-performance take-offs
and landings. The landing chart also includes recom-

mended final approach speeds.

A-14, Best climb speed, fuel consumption, time to
climb, and rate of climb can be determined from the
climb data. A fuel allowance for warm-up, taxi, and
take-off is listed in the column labeled “AT SEA LEVEL.”
Fuel requirements listed at other altitudes include this
allowance plus the fuel required to climb from sea level.
Fuel required for an in-flight climb from one alcitude
to another is the difference between the tabulated fuel
required to climb to each altitude from sea level. To
compensate for variation of individual airplanes from
the estimates, the fuel requirements are 15 percent
conservative.

A-15. FLIGHT OPERATION INSTRUCTION
CHARTS.

A-16. To assist in selecting the engine operating con-
ditions required for obtaining various ranges, Flight
Operation Instruction Charts (figs. A-10 and A-11) are
provided for each airplane loading condition, one with
external load and one without. Each chart is divided
into five main columns. Data listed under Column I is
for emergency high-speed cruising at maximum con-
tinuous power. Operating conditions in Columas II,
111, IV, and V give progressively greater ranges at lower
cruising speeds. Ranges shown in any column for a
given fuel quantity can be obtained at various altitudes
by using the power settings listed in the lower half of
the chart in the same column. Some of the charts are
based on estimated data, whereas others are based on
flight tested data. For the charts based on estimated
data, the ranges and fuel flows quoted are 15 percent
conservative. In addition, the speeds quoted on any
chart are those obtained with gross weight equal to the

ALTIMETER INSTALLATION CORRECTION TABLE

APPLY CORRECTION TO ALTIMETER READING
TO OBTAIN TRUE PRESSURE ALTITUDE

GEAR AND FLAPS UP ~ CANOPY CLOSED

1AS (KNOTS) CORRECTION (FT) (BELOW 5000 FT)

& = §0
100 - O
120 = 10
40 =10
[[Eebad - 10
180 =10
200 =10
220 L+
280 + 10

~ GEAR AND FLAPS DOWM - CANOPY OPEN

IAS (KNOTS) __CORRECTION (FT) (BELOW 5000 FT)

60
70
2o
20
159
LLLY
120

159-93-917A

Figure A-3. Amﬁﬂer Installation Correction Table
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MILITARY POWER CHART
(2600 RPM - NORMAL MIXTURE)
AIRCRAFT ERGINE
T-28A R-1300-1
PIESSII-I! MANIFOLD FUEL FLOW

ALTITUDE - FT |PRESSURE-IN. Hg (]
25,000 FT 4.0
20,000 FT 5.5
15,000 FT 7.5
10,000 FT 9.5

5,000 43 n.5
SEA LEVEL 45 n.5
Data as of 11 -7-49. FT - Full throttle
Based on estimated data. PM - Pounds per Ti;gu;ga
159-93-

—

Figure A-4. Military Power Chart

high limit of the chart weight band. This policy, along
with the 15 percent conservatism in the estimated data,
allows for variation of individual airplanes. No allow-
ances are made for wind, navigational error, simulated
combat, formation flights, etc, and such allowances
must be made as required.

A-17. USE OF CHARTS.

A-18. To use the charts, first select the Flight Operation
Instruction Chart applicable to your flight plan, deter-
mined in this airplane by gross weight at take-off and
external load (guns, bombs, or rockets). Then enter the
chart at a fuel quantity equal to or less than the total

amount in the airplane minus all allowances. (Ranges
listed for each fuel quantity are based on using the entire
quantity in level flight, cruising at the recommended
operating conditions.) Fuel allowance for warm-up,
taxi, take-off, and climb is obtained from the Take-Off,
Climb and Landing Chart. Other allowances based on
the type of mission, terrain over which the flight is to
be made, and weather conditions are dictated by local
policy. If your flight plan calls for a continuous flight
at reasonably constant cruising power and no change
in external load items, compute the fuel required and
flight time as a single-section flight. Otherwise, the
flight must be broken up into sections and each leg of
the flight planned separately. The flight plan may be

Appendix |
Paragraph A-17 to A-19

changed at any time en route, and the charts will show
the balance of range available at various cruising powers
and altitudes if the instructions printed at the top of
each charrt are followed.

A-19. SAMPLE PROBLEMS. The following sample
problems employing actual chart values demonstrate

how the charts should be used.

PROBLEM 1—It is required that two 100-pound bombs
be dropped on a target 125 nautical miles from the air-
field. To simulate antidetection tactics, flight will be
made on the deck (sea level) going to the target, with
a return on the deck to a point 20 nautical miles from
the target. At this point, a climb will be made to 10,000
feet, and the flight completed at this alritude. Maxi-
mum continuous power will be used while within 20
nautical miles of the rarget, and military power will
be used for 5 minutes while over the target.

Write down the conditions of the problem.

250 nautical miles
CAVU
20-knot effective head
wind art sea level
20-knot effective tail
wind at sea level
30-knot effective tail
wind at 10,000 feet
5555 pounds (includes trapped
fuel and oil, sight, bomb
racks, miscellaneous
equipment)
Crew weight (2) 400 pounds
Oil 66 pounds

Required range
Weather

Winds (outbounrd)

Winds (return)

Aircraft basic weight

Two 100-1b bombs 200 pounds
Maximum fuel 750 pounds
Total Gross Weight 6971 pounds

Now that the conditions of the flight are determined,
it is necessary to establish a flight plan. Since the charts
give only cruise ranges under no-wind conditions and
do not include any reserves, it is necessary to first com-
pute all allowances and reserves that will be required
to cover warm-up, take-off, climb, maximum continu-
ous power operation, any unexpected difficulties, etc.
Determine the fuel available for flight planning by
deducting the necessary fuel allowances and reserves
from the actual fuel aboard as follows:

General Reserve for Unexpected
Difficulties—165 pounds (fig. A-5).

Note in Column V of figure A-10 (Cruise Chart for air-
plane with no external load), that at 10,000 feet 165
pounds of fuel represent one hour’s flying time. A one-
hour fuel reserve is considered sufficient for this mis-
sion. This allowance is figured for the airplane with no
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90 120 100
44 60 50
AUT.) Mi./ LB) MAXINUM AIR RAMGE

APPROX. wr. | wix APPROX.
tor. T.A.S. A IRCHES | TURE | ToT. T.A.5.
LB/ 4R]| wew, | KTS. LB/MR| mew. | kT5. |

ALT. : PRESSURE ALTITUDE
M.P. : MARIFOLD PRE3ISURE

Figure A-5. Appendix Sample Problem—Step 1

external load because reserve fuel would not be used
until after the bombs are dropped. Ten thousand feet
is the altitude of the return trip.

Warm-up and Take-off —80 pounds (fig. A-06).
The Climb Chart shows that 80 pounds is required for
warm-up and take-off.

Maximum Continuous Power
Allowance—108 pounds.
This figure is calculated by multiplying the fuel con-
sumption (LB/HR) in Column I on the External Load
Chart figure A-11 (weight bracket and external loading
going into target) by the time during which maximum
continuous power is used. (The time at maximum con-
tinuous power is determined by dividing the distance
by the ground speed.) This same chart will be used to
get the fuel allowance coming away from the target, for
simplicity in spite of the conservatism. The fuel allow-
ance for the maximum continuous portion of the out-
going trip is 565 pounds per hour X 20 nautical miles
200 knots == 57 pounds. The 200 knots, which is the
ground speed, is determined as follows: 220 (TAS) — 20

MOTE: INCREASE CHART DISTAMCES AS FOLLOWS:75°F + 10%; 100°F 4

DATA 45 oF 11/7/48 sasep ov; WIND TUNNE
i
b
4
"
L AT SEA LEVEL AT
- Hiﬂf:HsT BEST I.A. & RATE [POUNDSBEST 1.A.8.| M
w e T OF | OF — 0
- LB. PN NTS | eianm | PoEL | MY ONTS fey
= | F.P. .| USED F.P
>
- 7000 140|120 mioqpus 185 (18
- 6600 140|120| 18850 145 (135 |17
]
= (NO
= EXTERNAL
& LOAD) | S l
o | Power PLaNT SETTINGS: MAX CONTINUOUS POWER
= pata 45 of 11/7/4 HASED ON: WIND TUNN
o

159-93-1000

Figure A-6. Appendix Sample Problem—Step 2
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(head wind) = 200 knots. For the return trip, the
ground speed equals 220 knots, as the tail wind is neg-
lected; therefore, the return trip fuel allowance is:
565 pounds per hour X 20 nautical miles = 220 knots
— 51 pounds. The total maximum continuous power
allowance is 57 + 51 = 108 pounds.

Military Power Allowance—58 pounds.

This figure is arrived at by multiplying the military
power fuel consumption at sea level (given in the Mili-
tary Power Chart) by the time spent at that power:
11.5 X 5 = 58 pounds.

Climb from SL to 10,000 feet—55 pounds.

After the airplane has flown 20 nautical miles from the
target on the return trip, it is climbed to 10,000 feert,
where the remainder of the flight is flown. Reference

to the Climb Chart at 6600 pounds gross weight shows
that 135 pounds is required to climb to 10,000 feet, in-
cluding 80 pounds required to warm up and take off at
sea level (fig. A-7). The difference between the two

208: 125%F 4 30%; 150'F4 uO% 0

& ESTIMATED DATA

CLIMB DATA
FEET AT 10,000 FEET AT 15,000 FEET

E |FROM SEA LEVEL) BEST ). A.S8.| RATE [FROM SEA LEVEL) BEST 1. A.8.] RATE |FROM SEA

_r
TINE | FUEL OF | Tim | FUEL OF | Time
wH | KT Wk | KT
MIN. |USED CLIMB | min. |usED CLIME | win,
M F.P. M. F.P.M.

=

8 (110 (136 (115 (1300 (6.5 |140(125|110|850 [11.5
3 (106|196 (115 (1400 (@ (335)125(110)000 (10

L & ESTIMATED DATA

LANDING DISTANCE reer
159-93-1001

Figure A-7. Appendix Sample Problem—Step 3

quantities is 55 pounds, the amount of fuel necessary to
climb to 10,000 feet from sea level. Since the weight of
the airplane at this climb point on the return trip will
probably be less than 6600 pounds, this allowance of
55 pounds is conservative.

Wind Reserve (Outgoing)—21 pounds.

This figure is arrived at as follows: The outgoing trip
is a distance of 125 nautical miles, and assuming it will
be flown according to instructions in Column IV of the
External Load Chart, figure A-11, the true airspeed will
be 160 knots (find airspeed opposite the SL entry in
Column 1V of the External Load Chart). Therefore, the
no-wind time of the outgoing trip would be 125 —— 160
- .78 hour. The actual time allowing for a 20-knot
head wind is 125 — (160 — 20) = .89 hour. The fuel
required for the head wind at 190 pounds per hour
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(from Column IV of the External Load Chart) is (.89
—.78) X 190 = 21 pounds.

Wind Reserve (Return)—0 pounds.
Normally, tail winds are treated as a no-wind condition.
Collecting all the required fuel allowances.

General reserve for unexpected difficulties......_....165 1b
Warm-up and take-off ... . i ‘BUID
Maximum continuous power allowance ............._108 Ib
Military Power allowance ... 58Ib
Climb (SL to 10,000 ft) ... 55 1b
Wind reserve (Outgoing) .......coocoeoeiioviiiooiemeceaiee 21 1b
Wind reserve (return) . .....o.ooooiiii e 01b

Total fuel allowance ......................cc.... 487 1b

Therefore, the actual fuel available for cruising is 750
— 487 = 263 pounds. In calculating the maximum con-
tinuous power allowance, 40 nautical miles of the range
(20 nautical miles going to the target and 20 nautical
miles coming from the target) was taken care of, so the
total range for normal cruising is 250 — 40 = 210 nau-
tical miles. Reference to the External Load Chart, figure
A-11, shows that the required flight of 210 nautical
miles with 263 pounds of fuel can be flown under Col-
umn IV (fig. A-8). This then is a quick solution to the
problem.

A-20. Although Column IV of the External Load Chart,
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j COLUMN |V | FUEL

ILES RANGE IN AIRMILES
AUTICAL STATUTE NAUTICAL

|

AILABLE FOR EHUISIHG{" 750
480 880 5§80 700
450 840 560 850

114 510 800

Buo 470 550
480 420 500

W40 380 uA0
B M|
Egg ' &1

. ]

Figure A-8. Appendix Sample Problem—Step 4

figure A-11, indicates that the mission can be accom-
plished, note that added conservatism is introduced,
since ranges shown on the charts are computed on the
basis of constant gross weight and no change in con-
figuration. Changes of weight and configuration due to
the disposal of bombs should give longer ranges than
those shown. To make sure the mission is actually being

flown in the most efficient manner, a more thorough
analysis of the problem must be made.

Therefore, it will be necessary to divide the flight into several legs, each leg representing a change in power setting.

POUNDS

ABOARD

INITIAL

GROSS

LEG FIGURE WEIGHT
1 A-9 6971

DISTANCE

NAUTICAL POUNDS

GROUND FUEL
CONDITION MILES USED
Warm-up, 0 80

Take-off

INITIAL WEIGHT:

This item was computed at the beginning of the problem.

FUEL USED:

This item is read directly from the sea level column of the Climb Chart.

The second leg of the flight will be accomplished at sea level in accordance with information contained in the
External Load Chart, figure A-11, under ®olumn 1V conditions.

LB/HR

POUNDS
FIGURE FUEL
AND GROSS REMAIN- POWER
COLUMN WEIGHT ING SETTINGS
A-11 6891 670 1850 rpm
v 30” Hg
Normal

GROSS WEIGHT:

DISTANCE

NAUTICAL | POUNDS
GROUND GROUND FUEL
TAS SPEED MILES USED
160 140 . 105 143

Because 80 pounds of fuel was used in warm-up and take-off, weight becomes 6971 — 80 — 6891.
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FUEL REMAINING:
80 pounds of fuel was used in Leg 1. (750 — 80 = 670.)

RPM, MP, MIXT, LB/HR, AND TAS:
These items are read directly from the chart as entries opposite SL in Column IV,
GROUND SPEED:
Calculated by subtracting the head wind from TAS. (160 — 20 = 140 knots.)
HOURS:
The time was calculated by dividing the distance by ground speed. (105 -+ 140 = .75 hours.)

DISTANCE:
The length of Leg 2 is determined by the distance to a point 20 nautical miles from the rarget.

FUEL USED:
Calculated by multiplying pounds per hour by hours. (190 X .75 = 143 pounds.)

POUNDS DISTANCE
FIGURE FUEL NAUTICAL FUEL
AND GROSS REMAIN- POWER GROUND GROUND POUNDS
LEG COLUMN WEIGHT ING SETTINGS LB/HR TAS SPEED HOURS MILES USED
3 A-11 6748 527 2400 rpm 565 220 200 A 20 57
i 40" Hg

Normal

GROSS WEIGHT:

Since 143 pounds of fuel were used to fly Leg 2, the weight becomes 6748 pounds. (6891 — 143 = 6748 pounds.)

FUEL REMAINING:
143 pounds of fuel were used in Leg 2. (670 — 143 = 527 pounds.)

RPM, MP, MIXT, LB/HR, AND TAS:
These items are read directly from the chart as entries opposite SL in Column L.

GROUND SPEED:
Obtained by subtracting the head wind from TAS. (220 — 20 = 200 knots.)

HOURS:
Determined by dividing the distance by the ground speed. (20 =— 200 = .1 hour.)

DISTANCE:
The length of this leg is determined by the distance remaining to the target, or 20 nautical miles.

FUEL USED:
Determined by multiplying pounds per hour by hours. (565 X .1 = 57 pounds.)

POUNDS
GROSS FUEL POWER
LEG FIGURE WEIGHT REMAINING SETTINGS LB/MIN

4 A4 | 470 2600 rpm 11.5
45" Hg
Normal

POUNDS
FUEL
USED

58

Note

The conditions of this leg are determined by those stated for the problem—5 minutes over the
target at Milicary Power. '

GROSS WEIGHT:
Because 57 pounds of fuel was used to fly Leg 3, the weight becomes 6691 pounds. (6748 — 57 = 6691 pounds.)
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FUEL REMAINING:
Fuel was reduced 57 pounds in Leg 3. (527 — 57 = 470 pounds.)

RPM, MP, MIXT, AND LB/MIN:
These items are read directly from the Military Power Chart at sea level.

MINUTES:
Conditions of the problem state that 5 minutes will be the time necessary over the target.

FUEL USED:
Obtained by multiplying pounds per minute by minutes. (11.5 X 5 = 58 pounds.)

By the end of Leg 4, the external load has been released and the gross weight reduced below 6600 pounds. There-

fore, the remainder of the flight will be flown on the basis of the information listed on the No External Load Charr,
figure A-10.

POUNDS DISTANCE
FIGURE FUEL NAUTICAL | POUNDS
AND GROSS REMAIN- POWER GROUND GROUND FUEL
LEG COLUMN | WEIGHT ING SETTINGS LB/HR SPEED HOURS MILES USED
5 A-10 6433 412 2400 rpm 565 225 | .09 20 51
l 40]" Hlg |
Normal l

GROSS WEIGHT:

Bombs were dropped during Leg 4, and 58 pounds of fuel was used to fly Leg 4, so the weight becomes 6433
pounds. (6691 — 200 — 58 = 6433 pounds.)

FUEL REMAINING:
Fuel was reduced 58 pounds in Leg 4. (470 — 58 = 412 pounds.)

RPM, MP, MIXT, LB/HR, AND TAS:

These items are read directly from the chart as entries opposite SL in Column I, since this leg is flown at maxi-
mum continuous power.

GROUND SPEED:
This figure is the same as TAS, because the tail wind is considered as no wind in this instance.

HOURS:
Determined by dividing distance by ground speed. (20 = 225 = .09 hour.)

DISTANCE:
The length of this leg is the distance from the target to the point of climb, or 20 nautical miles.

FUEL USED:
Calculated by multiplying pounds per hour by hours. (565 X .09 = 51 pounds.)

POUNDS POUNDS
GROSS FUEL POWER FUEL
LEG WEIGHT REMAINING SETTINGS CONDITION USED
6 6382 361 2400 rpm Climb SL 35

40” Hg™ to 10,000 ft
Normaol

*During climb, manifold pressure limits for maximum continuous
power shown in figure 2-5 should not be exceeded.

GROSS WEIGHT:
In using 51 pounds to fly Leg 5, the weight becomes 6382 pounds. (6433 — 51 = 6382 pounds.)
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FUEL REMAINING:
Fuel was reduced 51 pounds in Leg 5. (412 — 51 = 361 pounds.)

FUEL USED:
This is the figure shown on the chart for climb to 10,000 feet, minus the fuel shown on the chart for warm-up
and take-off. (135 — 80 = 55 pounds.) The time and distance are neglected in this case.

POUNDS DISTANCE

FIGURE FUEL NAUTICAL POUNDS
AND GROSS REMAIN- POWER GROUND FUEL
COLUMN WEIGHT ING SETTINGS LB/HR MILES USED

A-10
v

6327 306 2000 rpm 215 105 119
26.5" Hg
Normal

Nofe

Although the last miles of this flight will be used for descent at lower power than cruising,
the fuel used is calculated on the basis of cruising at altitude up to the home base. The extra fuel
calculated by this method is considered to be used in the approach and landing pattern.

GROSS WEIGHT:
In using 55 pounds to fly Leg 6, the weight becomes 6327 pounds. (6382 — 55 = 6327 pounds.)

FUEL REMAINING:
Fuel was reduced 55 pounds in Leg 6. (361 — 55 = 306 pounds.)

RPM, MP. MIXT, LB/HR, AND TAS:
These items are read directly from the chart as entries opposite 10,000 feet in Column IV.

GROUND SPEED:
This item is the same as TAS, because the tail wind is considered as no wind.

HOURS:
Calculated by dividing distance by ground speed. (105 = 190 = .55 hour.)

DISTANCE:
Determined by the conditions of the problem, or 125 miles for return from target minus 20 miles flown on

the deck.

FUEL USED:
Computed by multiplying pounds per hour by hours. (215 X .55 = 119 pounds.)

Note that the flight will be completed with a 187-pound reserve (306 — 119 = 187). The original allowance for
contingencies was 165 pounds, so that an additional excess of 22 pounds (187 — 165 = 22) above requirements 1S
available because of accurate analysis of the flight plan. The additional 22 pounds permits the flight to be replanned
around higher powers and speeds on certain legs, if desired. Otherwise, the mission may be flown as originally
planned, with the excess fuel constituting an added safety margin.

Upon completion of the flight, a comparison may be made between the actual and computed data. This will give
the pilot a better idea of the margin of safety afforded by the charts, and enable more accurate planning on future
missions.

A-21. Should an emergency arise during flight, the remainder of the flight would have to be planned in the air.
The following problem demonstrates a method for making a quick decision.

PROBLEM 2—Suppose that upon arrival over the home base at the completion of Problem 1, it is found that the
field is closed because of bad weather, and an alternate field 130 nautical miles farther must be used. Reference
to figure A-10 indicates that the required range may be made in Column III, IV, or V as desired. If Column V is
used, the TAS at 10,000 feet will be 165 knots. Ground speed will be the same or dependent on the wind. Time
for the flight will be 130 <~ 165 or .79 hour. Fuel required will be 165 pounds per hour X .79 hour = 130 pounds.
Fuel left in the tanks upon arrival at the alternate field will be 57 pounds (187 — 130 = 57).
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Figure A-9. Take-off, Climb, and Landing Chart — Airplanes AF48-1371, AF48-1372,

AF49-1492 Through AF49-1756, and AF50-195 Through AF50-319
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| _oaTa as of 11,,"'?[{9 msio on:  WIND TUNNEL & ESTIMATED DATA |
CLIMB DATA _
AT SEA LEVEL AT 5000 FEET AT 10,000 FEET AT 15,000 FEET AT 20,000 FEET AT 25,000 FEET
:HEET BEST 1A %] maTE |Poovos [sesT 1.a.s.| mave [FRow sex evel gest 1 a8, maTE [FRow senteved mest 1.4 %] maTE [FROM s Leved pEsT 1.a.%| RATE [FROM SEA LEVEUBEST 1.4 8. mave [reom sea Leved
El el el (08 |0F [5m OF | Tie |FUEL 0F | Time | FUEL e | OF | TiMe | FuEL OF | Time |FuEL T ers| OF | TiM |FUEL
LB. WL RIS Teuimm | ruen (KT oy | i Jusen [ | F cums | won. |usen| | M |cume | win, [useo| | TS [oume | g, fuses | [ ST (eume | s [usen
F.P.M.| USED F.P. M. F.P. M F P F. P M F.P. M
7000 140| 120| 1850| B0 |145 125 |15560( 3 110| 136|115/ 1200( o.5( 140 125 110 850 | 11.5| 175/ 130| 1056/ 450 | 19 110
8800 140| 130| 18050 B0 |140 (136 |1760| 3 |105)|135|116| 1400 9 13§ 128 1101000 | 10 | 160| 120| 106| 600 (10.56 (106|115 |100(200 | 29 (238
(NO
EXTERNAL
LOAD)
roweR PLanT SETTINGS:MAX CONTINUQUS POWER
|_DATa as oF 1!{1{49 §ASED ON: WIND TUNNEL & ESTIMATED DATA FUEL USED (Pounds ) isCLuDES waRM-UP & TAKE-OFF ALLOWARCE
- = T ———— —
LANDING DISTANCE remr
GROSS BEST IAS APPROACH HARD DRY SURFACE FIRM DRY SOD WET OR SLIPPERY
WEIGHT IFOMER OFF| POMER ON (AT SEA LEVEL| AT 3000 FEET | AT 6000 FEET AT SEA LEVEL AT 3000 FEET | AT 6000 FEET AT SEA LEVEL AT 3000 FEET AT 6000 FEET
LB. MPK | KTS | MPH | KTS | GROUND |TO CLEAR | GROUND |TO CLEAR| GROUND (TO CLEAR | GROUND (TO CLEAR | GROUND |[TO CLEAR | GROUND |TO CLEAR | GROUND |TO CLEAR | GROUND |T0 CLEAR| GROUNT |TO CLEAR
ROLL 50" 0B, ROLL E0" OB.. ROLL 50' DBJ . ROLL 50" OBJ. ROLL 50" 08J. ROLL B0 DBJ. ROLL 50" 0BJ. ROLL EO' DR, ADOLL 50" 0BJ.
8500 TOB[ 90 [106( 90 (1200 | 1800 | 130U | 3000] Y400 | 2100
6000 100| 85 | 100| 85 | 1100 1700 | 1200 | 1800| 1300 3000
DATA AS OF BASED OM: WWMEH == — OPTIMIM LAKDING 15 808 OF CAART VALUES
REMARKS : LEGEND
I.A.S. © INDICATED AIRSPEED
M.P.M. : MILES PER MOUR
kTS, 1 ENQTS
l 158-93-715C F.R.M. : FEET PER WINUTE

L-VO409-10 NY

| xipuaddy



AN 01-60FGA-1

Appendix |

[~ %0300 LHO174 ¥3L3Y NOISIAIY OL LOIPGNS VAYG ANVMIWI134d 3¥Y S3¥N01J 034 YLYO JZLVAILS3 ® TaNNAL GNIa  6#/4/11 40 SY viva |
LIL-£68-8C1 ITLLI0¥KL N4 * L4
13431 ¥36 - '8
g§L0mM} = °"S1N TrREOr 135 JHILXIH kil
0334881V 3NYL : S¥L IUNSSI8A Q10 INVA ML, op ONY WAB e NITINIWH
NONON ¥34 SONAO4 ‘HM/TT IONLILI LS gopror 4Y STVINEIV LAVE pon A1d OL |
FUNESIUd QT041HVH = “d°N (81 gop 30 SIINYAOTIY T¥i0L INILINAIQ ¥314Y) "03INOIH SY LVEWCO ONY IA4ISIHONIA 804 IDaYACITY SNNe
FANLILTY JUNESIN4 © °1TV 7304 30 *@Y pgg  HAIM AWOI3M SSOMO'E pocw AV BWIT) § J40-3d¥L dN-wWuym HOJ IDnvm077y IuvM (1)
TELER ERPLIEE SILON 17v1234S
P e ]
Ghl | G91 | Ohl VWSO TYWMON | o ool | 581 |GIZ | ShZ [TvNuOm | siE | 0SOZ |S6I | STT |SZE [ivMON ¢ | 0512 | "1°S |SIZ oo |595 [IVKHON | Oh | OOWE
651 | 081 | SS1 [IVKYON EoN | &2 006! | set | szz | ooz [msom| o |oo1z |soz | sez |sne [vmuom | g-yg | 0612 | 000S [S6Z |0Z |S95 |IVKNOM | GE | OORZ
so1 | 061 | 991 [Iveai0N TYINON | 6752 Bﬁlm soz | sez | sz |wwuon) s*sz | o012 |oZZ | 957 |S9E [IvemoN g | oozz | 00001 foez [SZZ | 008 [WWhHOW | id | 0ONZ
o8t | soz | su [vemon TYMgoN | 14 osoz | :1z|osz | osz [Yvwon| 14 |cozz |oez | 98z ot _..i__“_._ 14 | oonz | ooost foez |ssz |ose [wwwon | 14 |oowz
gl | ooz | oLt [yWeOm TVRION | L4 DOEZ | SI1Z | 0ST | SST |[TveMON| L4 | 0OWZ 0000Z |s1z [0Sz | 86T [TYWNOM | L4 [0OWZ
Tywyon | 14 3:_ 0005z |56 |SZz [soz [1YmEON | 14 | OOZ
| 0000E |
| 000GE
0000M
"SI0 | HaW |¥NjE) 1334 LS9 [ W Tun/en| | san [ e Tunjen EEZETTS 1334 S04 | %ad [wum
STyl 104 | HML |SIHOMI | WdY ‘y “$*v*1 "10L | WAL | SIHOMI | W d"¥ "S'v°1 100 | 3¥NL | S3HINI | H'4'H S w* | "101 | J¥0L | SIHONI | W°47H LTV H.m.q; 101 | J¥NL | SIHOMI | ™W-d"¥
“XOUdd ¥ “XIW |*d°W 1Y *X0U¥ddY “XIW | 4" [ XOMddY “XIN | "d"H "XDH44Y XIW | “d°H "X0Hd d¥ “XIR | "d°'W
J0NYY ¥IV WOWIXVH (87 71N ("LNYN 6°) "L¥LShO 1) | (81 /-IW ("LOVNSZ ) -1visS8 )| (mv/-IW (*Lhvn 8 ) riyisee” )| SS3¥d SNONNILNOD WNHIXVH
T 09 | 0r 0¢ L Oh 0¢ | 0€ 02 02
02l 00 06 001 04 08 09 0L 00| 0r 0
081 0§ | 0ET 091 oTT €1 06 001 0S| 09 0L
081 012 per 0.1 | 021 Of i 008 08 08 1
08¢ 0ée 08¢ 06T ] I 0&T oLl 00T 0l
0GE 00t 0.2 0IE 022 082 0871 012 00E 0ZT Oh!
Olh oTE 00t 082 00€E ore oh2 0GE orr1 08I
oLk ! 09£ 0l 00€ ONE 0¥2 082 o0k 0817 081 !
0ES 007 Olh Ore 06E _ 048 OIE 0Gh 08T oic
08¢ 1 02§ 0LE OEN 00¢ OhE | 00S | 002 0EZ
0Ge 08r 046G orr Oih OEE 0BE 05% 0Z¢ 062
) 035 029 00k a1 08¢ Olh 009 082 02
0LL 088 048 067 088 06€ 0Sh 0S8 092 00e
028 0£9 0L 02§ 009 | o2 08h | oo 082 028
_ T ONISINED HO04 378YTIVAY LON S3IONVMOTIV d:h“ LOvVHLENS 0cL
TYILLNYN JLNLVLE JYIILNAYN JLINLVLS IW1LNYN JANLYLS IVILLNVN JINLVLS YL LNVYN JLALVLS |
SITIMNIY NI JONVH SITINYIVY NI 39NYY SITINMIY NI 39MVY SITINNIY NI 3JONVY aNnod SITINYIY K| IDNVY _
A NWN10D Al NWNT0D 111 NWNT0D 11 NWNI0D 13nd | NWNT0D
anin "QIYINOIY ONILLIS JUALXIW ANV ("d M) (18) - (15) ¥3Imod
ON) INOTV BNIATS INVIGXIY FVEIAY NV WO uL“r..._:# J4NSSI44 Q1041 NYN “"Md¥ O¥IN(°L7Y¥) 3001141y ONISINYD 0241530 7 069 |005% E.__ TYWYON Sho | 00ST | vl iN
BNV CINNENIAIN B0 SIMIVA JLWMIXONLAY 34V (B°V°L) LS38Y3N INTYA 31150440 UNY ROTIP ATTVIILEIA “NMDTI4 3B OUL -
334541y 3ImL 0NV n.l..._-.d BN §34 SamnDd ‘(ONIR ﬂ5 (n SITIN HIVY IYIIANYN MO ILNAVLIS IWL MYHL #3L1v3H9 80 04 T¥NO3 —
JIN) GWADd ¥3d STTIM NIV W34S B IVN4IWVE ¥ LY 30V INIVA IHAVE L1I37135 OKY L3370 HO LHDIY OL ATIVANOZISOH IAOW '
Ml 3SYIENI AISEIW0Nd 3JAID A QW AL ‘111 ‘11 EIme) E.“q:_m__.._zu HO04 Q35N 3B 04 13N4d 40 ANNOMY MYHL 5537 840 04 vnd3 : T
*ATH0 MISIAYY 03345 WDIN ANGOYI 304 CI | BAIOD SIL0M WMN10D 7304 W1 JENI14 1D3TIS ILUVMI DNISN Y04 SWOILINULSNI ot B il bk W | wae | SLIWIT |
1. SS31 HO SONNOd 0009  :SLIWIT LH9I3A LHYHOD | =00E | =il : INTONS ]
=
INON vee-1 %
N, ... A——— L¥VHO NOLLONULSNI NOLLYY3dO 1HOIT4 . e

e —_—

irplanes AF48-1371, AF48-1372,

A

, and AF50-195 Through AF50-319

No External Load

Instruction Chart —

on

AF49-1492 Through AF49-1756

Figure A-10. Flight Operat
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R AIRCRAFT MODEL FL N INST EXTERNAL LOAD ITEMS
5_: gk IGHT OPERATIO STRUCTION CHART \ONE
© | ENGINE: R~ 1300- ] CHART WEIGHT LIMITS: 6800 POUNDS OR LESS
| M. P — TWIxT |nu CYL ‘rn
LIMITS | mew | 000 Pu::;'l:l:- LIHI[T TENP uf;l" IMSTRUCTIONS FOR USING CMART: SELECT FIGURE 1m FUEL coLume BOTES: COLWE | |3 Fou EMERGERCY NG 3IPEED CRUISING OWLY.
- . EQUAL TO OF LESS THAN AMGUNT OF FyEL TO BE USED FOR CRUISIAG cowsms 10, 11}, IV amD ¥ GIVE PROGRE3IZIVE INCREASE W
MOVE WORIZONTALLY TO RIGHT OR LEFT amp SELECT RANGE varue RAMGE AT A SACRIFICE IN SPEED. AIR MILES PER Powmd (M)/
EQUAL TO OF GREATER THAN THE STATUTE OR WAUTICAL AIR MILES L8) (w0 wiwp), PoumpS PER WR. (LB/WR) AND TRWE A)RSPEED
: = TO BE FLOWN. VYERTICALLY @ELOW AMD OPPOSITE YALUE WECAREST (T.A. %) ARE APPROXIMATE VALUES FOR REFEREWCE. I{l““
HMILITARY o.| 859 DESIRED CRUISING ALTITYODE (ALT.)READ RPM, MAN|FOLD PRESSURE VALUE FOR AN AVERAGE AlXPLANE FLYING ALOWME (HO
POWER 3 {:BIJ RO, |, {200 (a1) (M. P.)aro MIXTURE SETTING REQUIRED. IlIﬁlT"“
: I—_-I—————— I I . ——— —_— =
COLUMN | | FUEL COLUMN 1| | COLUMN 111 COLUMN 1V | FUEL COLUMN V
RAMGE Id AIRMILES IHHIIII! RAMGE IN AIRMILES RAMGE IN AIRMILES RANGE IN AIRMILES b““ RANGE IN AIRMILES
STATUTE MAUTICAL STATUTE MAUTICAL STATUTE MAUTICAL STATUTE HAUTICAL STATUTE MAUTICAL
750 SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING ' 750
320 280 700 N8B0 420 600 520 730 630 700 820 720
300 280 a50 450 380 580 450 870 580 850 770 870
— 210 230 | 600 qTO 390 510 50 oZ0 50 800 1O 10
250 220 550 380 330 y¥70 410 570 480 550 850 560
230 200 00 340 300 430 370 520 450 500 500 510
210 180 450 310 270 380 340 470 400 U50 530 460
180 170 400 280 Z4T 30 300 | qT0 360 400 g70 10
180 140 350 240 210 300 250 380 310 350 410 360
I'Ilg 12¢ 300 El_llrg 180 g?g 220 g;g 270 300 360 310
L 100 2 150 180 220 280 50
B0 1o 23{} U0 120 170 — 150 210 Iiﬂ %EB‘ ~ 230 5’0‘0
T0 80 | 50 |00 50 130 110 | 6O 130 | 50 180 150
B0 {0 100 70 60 80 70 |00 50 100 |20 100
20 20 50 30 30 40 40 50 40 50 | 80 50
MAXIMUM CONTIRUODS pRess |0 B9STAT. ( .o WAUT.) Wi /L) | ( .esSTAT. { _ysMAUT.) Wi.f o Lm) | (1.ousTaT. (.8 WAUT.) Wi/ L) | pppss MAXIMUM AIR RANBE
P | HIX- APPROX, M.P. | MIX- LPPRON. WP, H MiX- APPROX, ] M. P, Mix= APPROX . ‘_I.T WP | MiX= AFPROX.
R P.M.| INCHES| TURE | ToT. T.h.5. ALT. R.F.M | INCHES | TURE | ToT. T.a.%5. | R.P.M|INCHES | TURE | ror. T.h. S, | R.P.W | INCHES | TURE | ToT. T.h.5. * | P | INCHES| TURE | ToT. T.A.5.
LB/UR| wpn | nrs.| FEET LO/uR] e [ wvs. La/nr| wen, | AT, lua/un| wew | ars.| FEET La/uR| wew | xTs.
¥0000 N0000
35000 35000
30000 30000
FT | voRwAL| 205 | 225| 195| 25000 %00 FT |mofmAL| 208 | 2265| 185 | 25000
;: FT :nlu.u. 256 | 250 | 215) 20000 2900 | FT |wommAL| 256 | 260 | 216 | 2300 FT |womeaL| 238 | 10| 210 | 20000 | 2000 FT | wORMAY 170 | 200 | 176
2500| FT | Womman] aso | 205| 290] 15000 | 2900 | FT nn.uﬁ 300 285 | 20| 2200 | Fr [wommaL| 290 | 250 | 216 | 2050 i1 |mommar| 225 | 238 25 | 1spoo | 1050 | FT | woRMAY 75 | 206 | IS0
augol FT [ womwaL| S00 | 275| 2%0] 10000 | 2700 | 3 MOMMA 365| 255 | 290 | RI00 | 2.5 |WOMMAL| 275 | 235 | 205 26.5 | worwaL| 216 | 220 190 | ;4000 | 1e00 | Fr [ womead] 165 | 190 | 185
woo| 39 |womwar| ses | zo| 2e8| so000 | 2050 | 3.8 | womwa] aes| 235 | 08| 2100 | 20 [womwar| 200 [ 225|196 | is00 | 23 [womaL| 200 [ 205| 180 | ‘gogq | 1500 | 7.5/ WORMAU 1SS | 189 | 1%
=00 w NORMAL] &85 | 260 I‘HI 5. L. 21 | B3 RO EMA 325| 225 196] 2080 | 31.5 |mOmMAL| 298 | 206 105 30 | KORMAL| 88 |90 | 165 3. L. (L e ] 9. 5| mORMAY 1W0 (1.1 L1
SPECIAL NmOTES EXAMPLE LEGEND
(1] MAKE ALLOWANCE FOR WASH-UP. TAKE-OFF & CLIMd AT A300 L9.GROSS WEIGHT wiTw %50 LD, oF FOEL ALT. : PRESSURE ALTITUDE
BLUS ALLOWANCE FOR WiwD,RESERVE AND COMSAT AS REQUIRED. (AFTER DEDUCT ING TOTAL aLiOwanCES of 00 (. ) M.P. = MAR|FOLD PRESSURE
TO Fuy GO0 mAUT . wieMiLES AT 10.000 £roaLTiTuDE LB/NR: FORNDS PER HOUR
weinTain 200 goy sup -5, waviroun PRESSURE TAY : TRUE AIRSPEED
WiTl MIZATUHRE SETC IopaL KTS. : EROTY
5.L. - JEA LEYVEL
F.T. : FULL THROTTLE 159-93-717
DATA AS OF II/7/49 wIND TUNNEL & ESTINATED DATA RED FIGURES ARE PRELIMINARY DATA, SUBJECT TO REVISION AFTER FLIGHT CHECK

| xipuaddy

1-VO409-10 NV



Appendix |

AN 01-60FGA-1

Y23IHD LHB174 ¥314Y NOISIAIY OL 193

PENS'VLYO ANYNIWITINd JHY SI¥ND14 Q3 YIVQ QILVNILST ¥ TINNAL ONIA M0 03SVE 6#/2/11 40 SY YivQ
81L-£6-6¢S1 I1LLI08NL 1INd 2 "Lv4
13A21 VIS @ 18
cioNY  ° “S1d TYNEO0K <135 FUMUXIN KHLIM
0334S¥IV In4L : SVl JBNSSIBL 0I104INVR NI B2 Owv Wdl DEEI NIVLINIVH
YNOM ¥34 SOMNOd :¥N/E1 3CMLILIV LY DOOE LY SIVINBIY INYN OB 174 0L
JUNSS34d 0N04INWM  : “d°N (87 021 40 S3IDNVMOTTY TVIOL ONILINAIO0 EIL4Y) "03¥1 038 SY LYEWOD OWv 3AH3ISIY'ONIM 04 IDw¥MOTTIV SN
A0RLI LY 3ENSS3Md  : -1¥ T3N3 40 "8 OO0h  WLIIM LKD) IM SSONT'EY 008K 1Y EWITD 9 450-avl dN-WavA ¥04 IINVMOTTY IAVH (1)
oON3937 ERCL AR S310N 1YI2348 |
Shi | 991 |81 PvWmON | S°6Z | 08S1 | 1S | ool |s8i |06l [ivweOM | o€ | osel |oet |01z |osz [vWwow |s-1g |o0IZ |osl |ozz kst H______.__E_ ‘e |osiZ | "1°S o2z _ﬂ" 695 [YWHON | o%  [0ONZ
9S1 | OB |991 JVWMON | §°LZ | 0891 | 0005 | S41 |0OZ |SOT [IvMMOM | BT | 0S8l |061 [0ZZ |SiZ [IVMMON [S°0E (001Z |s0Z stz foie (vwMoM BZe |oozz | coos loez lesz lcss fwwwow | se |oohz
g1 | 081 |SL1 JvemON | ST | 0541 | ooo0!) |S81 |SIT [SIZ [1WWMON | s°oF | oooZ looz |oez |osz wvwuom | & |ooiz |si1z |osz Tviaon E°1e | 00zz | opoo) |ofz |ssz |oos (vMMON | 14 [pow2
941 | 00T 1981 [vi¥OM | L4 | 006! | 0o0S! | G6! |SZZ |OEZ [IVWMON | L4 | 0OIZ |OIZ [OwZ |00C [IvWMOM | 14 |osZz |szz |osz joee {vwwon | 14 |oosz | ooos! |szz losz lose hvesox | 14 |oowz
@4 | S8 |o®1 ([IVMMOM | L4 | 0S0Z | ppooz | GOT |98 |oWZ [TVMMON | Li | oSeZ |o1z |onz |sesz [ivM¥ON | 14 |oowZ 00002 |0IZ [ohZ |[SS2 [vemmoN | L4 |oow2
00052 00082
0000¢ 0000E
000S¢E 000SE
0000h 0000H
SAN | HaW |UNJET 1334 |7sax [ HaW [WR/EY "SIN | HdW | WN/EV EER IS RETI 1334 ['S4X | kM lymgy
“S*¥-1 | cao4 | WAL |SIKONI | WA T "$'v*L | "Ll | JWAL | SIMOMI [ W' | cScvcL | “1O4 | .IYNL | SIMINI [ WM | cscwel | a0l | JWAL | SIHOMI | W4H LS 104 | 3901 | S3IHONI | W d "
“XOBddY “KIN | "d"™ ¥ " XOUd Y XIW | “d°W *XOHdd ¥ XIW | "d°H ‘XQUddY “XIW | “d"H “XOHd Y “XIH | *d"N
JOKYY M1V HOWIXVH SS3Yd (V771N ("LAYNSE~ ) “LYLS®6 ) | (01 /"IN ("LNYNZ® ) "LVLSSOB ) | ("81/-IN (LA¥NSS® ) "1visees’ )| SS3¥4 SNONNILNOD WNHIXYN _
Uy . U7 I 0% 0% Oh . 0t 0t 06 02 02
06 ol 001 08 001 04 08 0% 08 001 or Ot
orT 081 0S1] OET 0G| oor 0¢i 08 08 0541 0% 0L
06T oee 002 LT Q6 | orl 06| orr OEl (1]0)'d 08 08 |
0E2 0.2 ¥4 02 04T 002 Orr 081 0S¢ 00T orl
082 0EE 00€ 082 062 012 0h2 09T 061 00€ 0rT 0€!
0EE 08€ 0G€ 00§ OhE 092 082 06T 022 0GE 0ET 06!
___D&e OEh 00n 02§ 06€ 08¢ 0¢E 0¢Z 0§¢ Coh 0g7 ogl
T4 06R 08¢ Ofth OTE 06E 062 062 04t 041 002
0Ly OhS 006 0cr 08h 0SE 00t 0L8 02t 006 08T Dee
02§ 008 0GS 047? OhG 08E Ofth 00¢& 0S€E 0SS 012z ohZ
088 068 009 | 0rs§ 088 114 4 08h QEE 08 oLZ
ore 014 069 08§ OhS 0g» 029 08¢ Olh 049 0¢2 062
099 06. 001 065 089 069 006 | o0s¢ Ofth 004 042 018
06.L 0 ONISINYD #4004 318VTIVAY LON SIINYMOTY .._m:u“ 1IvHL8NS 0GL
TYIILNVN JLNLVLS SONNOJ AVILLNVN JLNLYLS VI LNYN JLNLVLS IVILLNAVN JLNLYLS SONN04 AVIILNVN JLNLVLE .
SITIWHIY NI 39NVYH SITIRYIY NI 3FONVY SITINNIY NI 3JINVYH SITINYIY NI 3ONVY SITINNIY N1 FONVY
A NWNT10D 1304 | Al NWNT02 111 NWNT0D |1 NWNT02 13an4 | NWNT02
03410034 9NILLIS JUALXIN ONY (“d "H) (1) 205z | " | Ty (15) o0sz | 43M0d
) "(ONIR ON) 3IN0TY BMIAT NVIHUIY IBVEIAY JENSSI¥d 01041 YN "Wl O¥3IH(*LI¥)3IANLILIY OWISINYD 03N)IS30 0E® |« ot Gh ANVLITIN |
WY ¥04 3EY SIMVA m-r.. FNGUIAIY 304 SIMIVA ILVHIXO0uLdY 3NV LS3IUVYIN INIVA 311S0dd0 UNY MOTIE ATIYIILEIA “NAOTI 38 0L
("$ ¥"L) 0334SUIY INML ONY (UN/97) "UN ¥3d SONNOd ‘' (OMIA ON) SITIM #1V T¥D1LNYN 40 3JANAYLS 3HL NVHL ¥IIv3BD 80 04 vnd3
(@77 °IW) OBNOd ¥34 STTIW IV "03348 NI 3D04189VE ¥ LV IBMYY ANTIYA FDAYY 123735 QMY L3437 M0 LHDIH OL ATIVLNOZ I HON JAONW _
Ml 3SVINONI JAISSIYB0UA A1 A ANV ‘AL ‘110 ‘11 SEWMOD gp"!SIN¥I 804 Q3ISN 38 0L 71304 40 LNNONY NYKL SS37 ¥0 0L IYND3 T —
"ATRO ONISIAND 03345 WOIN AJNIONINIT ¥04 €1 | WMTI00 :S3LON WWNI0D Y3IN4 NI 3END14 LD313S ILWVHI ONISN NO4 SNOILONYLSNI :_..“E s T ﬁ_.ﬁwﬂ .m_”._..._ ‘way | SLIWI
SLINJ0H HONI-G2:¢ XIS ¥0 SS31 40 SANNOd 0004 *SLIWIT 1HODI3M LHVYHO |-00E)-Y - INIDN3
SEW08 871-001 OML ¥0 SNND OAMl s =
ve2-1 i)

Figure A-11. Flight Operation Instruction Chart — With External Load — Airplones AF48-1371, AF48-1372,
AF49-1492 Through AF49-1756, and AF50-195 Through AF50-319
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LB

S = AIRCRAFT MODEL EXTERNAL LOAD |TEMS
3 T FLIGHT OPERATION INSTRUCTION CHART
e TWO GUNS OR TWO 100-LB BOMBS
ENGINE : R-1300-| CHART WEIGHT LIMITS: 7000 POUNDS OR LESS OR SIX ?2.25-INCH ROCKETS
e —— — — —— - —
LiMgTs | e | 00e ot bt FALCC i INSTRUCTIONS FOR USING CNART: SELECT FIGURE (w FUEL CoLumn WOTES: COLUMN | IS FOR EMERGENCY HIGH SPEED CRUISING ONLY.
EQUAL YO OR LESS TMAR AMOUMT OF FUEL TG BE USED FOR CRUISING coLwems 11, 111, I¥, AMD V GIVE PROGRESSIVE INCREASE IN
WOVE MOR|ZOWTALLY TO RIGHT OR LEFT AND SELECT RANAE vaLrLug RAWGE AT A BACRIFICE m SPEED. AIR WILES PER POuMD (M. /L3)
EQUAL TO OF GREATER THAN THE STATUTE OR WAUTICAL &I@ MILES (w0 win0), Poumpa PER ME. (LO/ER) AND TRUE AIRSPEED (T.A 5.)
TO BE FLOWN. VERTICALLY BELOW AND OPPOSITE VALUE WEAREST ARE APPROXIMATE YALMES FOR REFEREMCE. l.l?f YALUES ARE FOR An
MILITARY 45 30 *| §90 DESIRED CRUISING ALTITUDE (ALT.)READ RPW. MANIFOLD PRESSURE AYERAGE AIRPLANE FLYINB ALONME (WO wimp).'?
power | 299 (s1) NORMAL MIN 60 ¢ (51) (W.P.Yano WIXTURE SETTING REQUIRED.
) COLUMN | FUEL COLUMN 1| COLUMN 111 COLUMN 1V FUEL COLUMN ¥
RANGE LN AIRMILES o, RANGE IN AIRMILES RANGE IN AIRMILES RANGE IN AIRMILES - RANGE IN AIRMILES
STATUTE MAUTICAL STATUTE NAUT ICAL STATUTE NAUT ICAL STATUTE HAUTICAL STATUTE NAUTICAL
750 SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING 750
310 270 700 Y40 380 580 30 880 580 700 780 880
290 250 850 N0 360 520 450 640 550 850 710 810
70 230 800 | 380 330 ug0 {20 550 510 600 650 560
20 210 550 350 300 40 380 540 470 550 800 520
| g (@l o | om | M | ok | e | @ @) M| @
R 8 4u40 380 us0 420
T80 30 400 250 220 320 230 390 340 ¥00 430 380
150 130 350 220 180 280 240 340 300 350 380 330
130 110 300 190 180 240 210 280 250 300 330 280
110 100 250 180 140 200 170 240 210 250 270 230
g0 50 200 130 110 180 140 180 170 200 220 180
T0 60 150 g0 §0 120 100 | 50 130 |50 180 140
N0 40 100 L 50 80 70 100 (1] 100 110 80
20 20 0 30 30 4o 20 50 40 50 | 80 50
MAX |MUM CONTINUOUS PRESS (.8385TAT. [ .B5MAUT.) MI./ W) ( .oosSTAT. ( .7wauT.) Mi./ L) | .omSTAT. ( .8SNAUT.) MI. /LK) PRESS MAX|MUM AIR RANGE
M.P. | WIX- APPROX. T MP. | MIX- APPROX. M.P. | MIX- APPROX. NP | MIX- APPROX. ALT MP.| MIX- APPROX.
R.P.W | INCHES | TURE | Tar. T.4.5, ALT. R.P.M | INCHES | TURE | Tor.| 7.a.s. | RP.ML[INCHES | TURE' | ror.| t.a.5. | R.P.M | INCHES | TuRe | Tor. | P ¥ LT. RP.ML | INCMES| TURE | TOT.| T.A.5.
Lo/uR| wpq | ers.] FEET THTIFTE Y LB/NR | wee | TS, La/uml wew | ETS, FEET LBmR| WP | TS,
40000 yoooo
35000 35000
30000 Joooo
25000 25000
24d0 FT | sobAl 255| 2w0| 210| 20000 00| FT HORMAL 286| 2w0| 210] 23% FT NORMAL 20| 235| 208 | 20000 | 2080 FT RORMAY 80| 196 | (70
400 FT | WORMAL 380| 260 225 | 15000 00 FT HORMA|. 380 280 | 225) 2258| FT MORMAL| 300 | 2w0| 210] 2100 FY NORMAL 220 22%5| (95| 15000 1800 FT NORMAY 86| 200 | 176
V0 FT | moRMAY S00| 285 230 (10000 1200 3.9 wom 50| 26| 10| =B RORMAL 250 23| 200| 2000 | #.5 | wORNBY 2I5] 2I5| 185 ]| 10000 I750 m NOEMAL I7E| 190 166
400 39 | nORMAL 585| 286 23 5000 2200 L HORM 3700 235] 208| 2100] 30.5| WoRMAY 75| 2120 186] 1950 i8 WORMAL 206| 00| 17§ 5000 650 | 7.5 | woRmal (46| 180 417
%00 W | WORMAL 585 Zbﬂ 0 5. L 2150 a1 HOREMW 220 190] 2100| 31.5) WORWAL 280| 210 80 (1850 30 WORMAL 1990 iBE| |60 s. L. j§ED | B.8 N'l‘ ISS] 166 | INE
SPECIAL NWOTES EXAMPLE LEGEND
(1) MAKE ALLOWANCE FOR WARM-UP,TARE-OFF & CLIM3 AT #800 LB.GROSS WEIGHT WiThH w0 LE.OF FUEL ALT. : FRESSURE ALTITUDE
LUS ALLOWAMCE FOR WinD,RESERVE AND COMSAT AS REQuIRED. (AFTER DEDUCT NG TOTAL ALLOWANCES OF 130 L. ) W.F. : MARIFOLD PRESSURE
TO FLY 30 NAUT.AIRMILES AT 3000 FT.ALT|TUDE LB/HR: POUNDS PER NOUR
MATRTAIN IS0 AP 4D 28 IN.MA% IFOLD PROSSUGE TAS' : TRUE AIRSPEED
WiTw HIXTIRE SET: FOEN AL ET¥. © [ENDTS
$.L. © SEA LEVEL
F.T. t FULL THROTTLE 159-83-T18
DATA AS OF 11/7/49 BASED ON: WIND YUNWEL & ESTINATED DATA RED FIGURES ARE PRELIMINARY DATA,SUBJECT TO REVISION AFTER FLIGHT CHECK
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Figure A-12. Flight Operation Instruction Chart — No External Load — Airplanes AF51 -3463 and Subsequent



suanbasqng pup EPPE-ISIV soupjdiiy — pROY |DULBIXF ON — DY) Uolnlgsu| uoyniedQ ybBiyd *Z1-v 94nBi4

= = AIRCRAFT MODEL EXTERNAL LOAD ITEMS
) ENGINE R- 1300-1 CHART WEIGHT LIMITS: 7400 POUNDS OR LESS NUMBER OF ENGINES OPERATING: ONE
LIMITS | ®Pw 1':*.:; P:};":‘ﬁz- :t:;li':ﬁ;. EII:::T TE::F: T‘.T;:: INSTRUCTIONS FOA USING CMART: SELECT FIGuRE Iw FUEL coLumn MOTES: cowums | IS FOR EMERGENCY MIGH SPEED CRUISING r.'ruu.cnuus._
: - - EQUAL TO OR LESS THAM AMOUNT OF FUEL TO BE USED FOR CRUISIN P AT0, Y anp ¥ GIVE PROGRESS IVE IWCREASE IN RAMGE AT A SACRIFICE
MOVE WOR|ZOMTALLY TO RIGHT OR LEFT AWD SELECT MAMGE vaLut W SPEED. AIR MILES FER POUND '[l'll..-'Ll] {wo winD), PoUNDS PER WR.
EQUAL TO OR GREATER THAW THE STATUTE OF MAUTICAL AIR MILES LEB/HR  AND TRUE AIRSPEED (T.ALS.) ARE APPROXIMATE VALUES FoR
TO BE FLOWN. VERTICALLY RELOW AND OPPOSITE VALDE WEAREST REFEREWCE. RANGE VALUES ARE FOR AN AVERAGE AIRELANE FLYING ALONE
MILITARY u5 0 €00 DESIRED CRUISING ALTITUDE (ALT.)READ RPN, MANIFOLD PRESSURE (w0 winof!
power | 09 | (0 NORMAL | MIN | 280°C| (SU) (M.P.)amo WIXTURE SETTING REQUIRED.
| ————————————— — _ _————————————————— — e e =
COLUMN | FUEL | COLUMN |1 COLUMN 11 COLUMN 1V FUEL | COLUMN V
RAMGE. !N AIRMILES POBDS RANGE IM AIRMILES RAMNGE IN AIRMILES RANGE 1N AIRMILES I RANGE IN AIRMILES
STATUTE NAUTICAL STATUTE MAUTICAL STATUTE NAUTIGAL STATUTE NAUTICAL STATUTE NAUTICAL
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING ' |
10850 10850
a0 400 1000 650 570 870 760 1090 250 | 1000 1200 1040
4i0 360 S00 590 510 780 680 980 850 800 I 1080 830
380 320 800 520 450 700 800 870 760 800 9680 &30
320 280 700 uso 380 alo 830 780 660 700 840 720
270 240 800 390 340 520 450 850 570 800 720 820
230 200 500 320 300 430 380 540 470 500 800 520
180 160 oo 2680 220 350 300 430 380 400 yao 410
130 120 300 180 170 280 220 320 280 300 380 310
90 &0 200 130 11¢ 170 150 220 180 200 240 200
40 40 100 a0 50 80 70 110 90 100 )\ 120 100
- - =f|
MAKIMUK CONTINUOUS | paess [ (-85 STAT. ( .67 NAUT.)  WI./LB) | (-85 STAT. (.75 NAUT.) WI.JLB) | (1. 10 STAT. ( .95 NAUT.) WI./LB) PRESS MAXIMUN AIR RANGE
M.P. | mix- | __ APPROK, WP, | M- APPROX. P | MIX- APPROX. R T APPROX . ALT wr | min- APPROX.
R.P.ML | INCHES | TURE | vor, 1.A.5, ALT. RP.M | INCHES] TURE | ror.| T.a.5. | R.P.M)INCHES | TURE | ror. T.h.8. JR.P.OL|INCHES | TURE | ToT. T.A.5. LT. P | INCHES| TURE | TOT. T.A.5.
o/ | wen | ats.] FEET | RB/WR | wen | ars, WA e | KTS. wne| ww | ers.| FEET Larwe| Wen | K75,
40000 §oaoo
35000 36000
20000 20000
2%00 FT |WORMAL| 210 | 225 | 1895 | 25000 26000
2800 FT |MORMAL| Z70 | 2%5 | 215 | 20000 2000 fT  |wormar| wo | 2w | 180 | 20000
2900 FT |MORMAL| %10 | 255 | 225 | (5000 | 2350 | FT |[MORMAL | 3890 | 250 | 220 | 2050 | FT (WORMAL| 260 | 225 | 195 | 1800 |23.0 |womMAL| 185 | 200 175 | 15000
2800 FT (MORMAL| 530 | 265 | 230 | 10000 | 2150 '.'n.s MORMAL | 370 | 20 | 210 | 2050 | 27.0 |MORMAL| 250 | 220 | 190 | i700 | 25.5 |wORMAL| 180 | 195 | 170 | 10000 | 1500 | 24.0 [wORMAL | 190 | 170 | 1%0
2400 | 39.5 (NORMAL| 580 | 280 | 225 | 5000 | 2150 | 32.0 |NORMAL | 350 | 230 | 200 | 2050 | 29.0 |momeaL| 250 | 245 (185 | 1750 |27.5 |morMaL; i70 | 190 | 165 | 5000 | 1500 | 27.5 |wommAL | ¢30 | 155 | 138
2400 39.5 |MORMAL| 530 | 245 | 215 5.1. 2150 33.0 [NORMAL | 330 | 220 190 | 2000 | 30.0 |MORMAL| 240 | 200 [ 175 iS00 | 30.0 |WORMAL| 150 170 | 150 3. L. 00 | 29.0 [WORMAL | 120 145 130
SPECIAL NKOTES EXAMPLE k!IEIﬂ
(1) WARE ALLOWANCE FOR WARM-UP, TARE-OFF & CLIM8 AT TBOO LE.CROSS WEIGHT wiTw 708 op .OF FUEL ALT. : PRESIURE ALT!ITUOE
PLUS ALLOWANCE FOR WINMD, RESERVE AND COMBAT A5 REDUIRED, [AFTER DEDLCT ING TOTAL ALLOWANCES OF 350 1a.) HW,F. 3 HARIFOLD PRESSURE
TO FLY 760 STAT.AIRMILES AT 15,000 FT. ALTITUDE LB/HR ¢  POUNDS PER HOUR
MAIRTAIN jg00 RPM &ND 23 (M MANIFOLD PRESSURE Tas  : TRUE AIFSPEED
Witel MIXTHRE SET; WORMAL KT, @ ENOTS
S.L. @ SEA LEVEL
FT & FULL THROTTLE
DATA A5 OF 3 sla/51 BASED ON: PRELINIFARY FLIONT 2837 174-9%-1007
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Figure A-13. Flight Operation Instruction Chart — With Exiernal Load — Airplanes AF51-3463 and Subsequent
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8 AIRCRAFT MODEL EXTERNAL LOAD |ITEMS
25 BT FLIGHT OPERATION INSTRUCTION CHART 0 G AL LAD e s
3 1 OR SIX 2.25-INCH ROCKETS
ENGINE : R-1300- 1| CHART WEIGHT LIMITS: 7800 POUNDS OR LESS NUMBER OF ENGINES OPERATING: ONE
—— — —— T= —— —
T Y TS el Relie bl § il hacad] e INSTRUCTIONS FOR USING CNART: SELECT FIGURE 1w FUEL coLumm WOTES: CoLUMN | IS FOR EMERGENCY WIGH SPEED CRUISING OWLY.COLIMES
EQUAL TO OF LESS THAN AMOUNT OF FuEL TO BE vSED FOm num-é" Hy I IV aup V GIVE PROGRESSIVE INCREASE W RAWGE AT & SACRIFICE
MOVE WORIZONTALLY TO RIGKT OR LEFT AND SELECT RANGE VALUE I8 SPEED. AV MILES PER Pound  (M{./LB) (so wino), Pousps PeR ue.
EQUAL TO OR GREATER THAM THE STATUTE OR WAUTICAL AIR MILES LB/HR) ano True, a17sPEeD (T.AS.) ARE aPPROXIMATE VALUES FoOW
T BE FLOWN, VERTICALLY BELOW ANR OPPOSITE VALUE MEARESRT !Itl!lrt'lf:?hlnﬁ VALUES ARE FOR AN AVERAGE AIRPLANE FLYING ALDNE
MILITARY 45 0 #00 DESIRED CRUISING ALTITUDE (ALT.)READ ®PM, MANIFOLD PRESSUNE (wo winp},
power | 2500 | (sU) NORMAL | MiW m"q (5L (M.P.)awp MIXTURE sErrTimc REQUIRED.
e ———————————— — —_—
COLUMN | FUEL l COLUMN |1 COLUMN 111 COLUMN 1V FUEL COLUMN V
RANBE IN AIRMILES RANGE IM AIRMILES RAMGE IM AIRMILES RAMGE IN AIRMILES RANGE IN AIRMILES “
STATUTE WAUTICAL  |Powos |  STATUTE NAUTICAL STATUTE NAUT ICAL STATUTE WAUTICAU | pomos | sTATUTE NAUTICAL
T :
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISING
1050 1050
430 380 000 800 520 740 880 S30 800 1000 1010 §80
390 340 800 540 470 870 580 830 720 300 810 780
350 300 800 g0 410 590 530 Tu0 640 800 810 700
300 260 700 420 360 520 £90 I 850 560 700 710 610
280 220 800 3680 310 Yu0 400 550 480 800 810 530
220 180 500 300 260 370 330 480 400 500 500 440
170 150 400 2u0 210 290 260 370 320 Yoo 400 350
|30 110 200 180 150 220 200 280 240 300 300 260
B0 J0 200 120 100 140 130 180 160 200 200 [70
uwo 30 100 80 50 70 §0 80 80 100 100 80
MAX IMUM CONTINUOUE pregs | (<80 STAT. (.50 MAUT.) MI./LB) | (.75 STAT. (.55 wauT.) MI./1B) | (.05 STAT. (.80 WauT.) MI./LB) [.pess I‘ MAKINUM AIR RANGE
mP, | MiX- AVPROR) CMP | M- ARFRVAL WP, | MIX- APPROR. MP | MK ket LS ALT WP | M- SRPTN-
R.P.WL| INCHES | TURE | torT. T.h.S. ALT. RP.ML| INCHES | TURE | TorT. T.4.5. R.P.ML | INCHES | TURE | ror. T.A. 8. | RPN | INCHES | TURE | vor. T.h.5, " IR | INCHES| TumE | ToT. T.A.5.
wa/om | wew | xrs,| FEET ua/ne| mew | nTs. taiue| mew | xrs. atwn| mew | nrs, | FEET wim | wee |wrs.
10000 40000
35000 35000
§0000 30000
280 FT |MORAAL| 200 | 85 | 170 | 25000 25000
2400 FT |[womMAL| 270 (225 | 195 | 20000 2150 FT | womsap| 240 | 200 | 175 | 20000
2%00 FT I NORAAL| %10 | 230 | 200 (15000 | 23% FT BORMAL 200 | 22% | 195 | 2100 FT IRORMAL] 270 | 245 | 185 | 1900 FT MORMAL| 210 | 195 | ITO 15000
2500 FT {WORAAL| 530 (265 | 210 | J0000 | 2150 | 30.5 | WORMAL 370 | 220 | 190 | 2050 | 27.5 (WORMaL| 270 | 205 | 180 | /950 | 2%.0 |WORMAL| 205|190 | 165 | 10000 | 1500 | 25.0 |wCRMAL | 160 | 185 | 1w
2900 | 39.5 |WOMMAL| 550 | 285 | 210 5000 | 2150 | 32.0 | WORWMAL 350 | 215 | 185 | 2050 | Z9.5 [NORMAL| 260 | 200 | 170 | 1950 | 28.0 |WORMAL| 200 | i85 160 5000 1500 | 28.0 [MORMAL | 145 I (130
2000 | 39.5 | MOR4AL| 530 | 230 | 200 . L. | 2150 | 33.0 | moRMAL 330 | 200 | 75| 2050 | 31.0 |mORMAL| 250 | 190 | 165 | 1850 | 29.0 |WOR4AL! 190 | 175 | 150 S.L. | 1900 | 30.0 |MORMAL | 135 | 140 | 120
A_ =
SPECIAL NWOTES EXAMPLE LEBEND
[1) MARE ALLOWANCE FOR WARM-UP,TAKE-OFF & CiIW8 AT 7500 LO.CROSS wEICHT WiTW TOO LE.OF FyiL ALT. : PMRESSURE ALTITUDE
PLUS ALLOWANCE FOR WIND.RESERVE &NWD COMBAT &S REQUIRED. I'I.FTEII DEDUCT ImG TOTAL ALLOWANCES OF 350 e .) W.F, : WARIFOLD PRESSURE
TO FLY 650 STAT.AIEMILES a7 18,000 #T. ALTITEOL LE/HE :  POUNDS PLR WOUR
MATHTAIN 21900 APM a%D FT iw.Ma%iFOLD PRESSURE TAS & TRUE AIRSPEED
WiTH MIEETURE SET! MORMAL ETS. : RROTS
S.L. : SEA LEVEL
FT  : FULL THROTTLE
DATA AS OF ':_.unn BASED ON: PRSLINIFARE PLIGEY PR32 174-93-1089
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Figure A-14. Take-off, Climb, and Landing Chart — Airplanes AF51-3463 and Subsequent
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e AIRCRAFT MODEL ENGINE MODEL
g3 T-28A TAKE-OFF, CLIME & LANDING CHARY R-1300- |
€ 2
= TAKE-OFF DISTANCE  reer
GROSS HEAD HARD SURFACE RUNWAY S0D-TURF RUNWAY SOFT SURFACE RUNWAY
WEIGHT wWIND AT SEA LEVEL AT 3000 FEET AT 6000 FEET AT SEA LEVEL AT 3000 FEET AT 6000 FEET AT SEA LEVEL AT 3000 FEET AT 6000 FEET
LB. GROUND | TO CLEAR | GROUND | TO CLEAR | GROUND | TO CLEAR | GROUMD | TO CLEAR| GROUND | TO CLEAR | GROUWD |TO CLEAR | GROUND | TO CLEAR | GROUND TGO CLEAR | GROUND | TO CLEAR
[M.P.H.| KTS. RUn 50" 0&J. RN 50' DBJ. RUN 50' 0B, RUN S0' 0B, RUM 50" 0BJ. RUM 50" 0BJ. AL 50" 0BJ. Run 50" 0BJ. Run B0'08J.
0 | 700 2800 2000 3100 2450 3800
7800 15 1200 2100 450 2300 | §00 2900
30 BOO 1450 1000 1700 1200 2100
0 1600 2700 1900 3000 2400 3650
7500 15 1200 2000 1400 2250 | 700 2800
30 750 1400 1000 |600 1200 2000
0 | 500 2500 | 800 2800 2700 300
7000 |5 1100 1900 1300 2100 1600 2600
30 700 1300 300 1500 1100 1900
BOItS" INCREMSE.  CHART-DESTMMCES AS-FRLLONSITSN @ LOWG J0F & 308, LE9F 4 2085 S5 H-1RN OPTIMUM TAKE-OFF WITH 2600 RPM, ™S IN. HG. FLARS UP 1S BOS OF CHART VALUES
DATA 45 OF 3/18/51 BASED On:  BSTINATED _ ‘ )
CLIME DATA
-—-——- E—
"] AT SEA LEVEL AT 5000 FEET AT 10,000 FEET AT 15,000 FEET AT 20,000  FEET AT 25,000  FEET
GROSS BEST l.A S| RATE | GAL. |BEST i.A.5.| RATE [From sex LeveL BEST 1. k5. RATE |[FROM SEA LEVEL BEST l.A. 5. RATE [FFROM SEA LEVEL BEST |.A.5 RATE |From sea Lever BEST Il.A. 5| RATE |FrOM SEA LEVEL
WEIGHT —T | OF |0F | To<| o | Tie |ruerL| o oF | Tim |FuEL OF | rime | FuEL OF | rime |FuEL | on | g1s| OF | TiME |FuEL
LB. WP KT Lovime | pPoel [ M | KT toiime | win, [useo| ™ | K| cLing MIN. | USED M KTE HeLing MiN. |USED WS doume | . {useo | ™" | " |euime | wiw. [useo
F.P.M.| USED F.P.M F.P. M F.P.M F. P E.P.KL
TRO0 140 | 120 | 1900 | 90 | 45| (25| |400| 4 1301135 [ 115 | 1050 9 |I180)125| 110 750 | 15 2301 120] 105] 350 27 |29 | 115 | 100 i | sme | e
7500 140 | 120 | 1550 | 90 | 146] 125 1450 w4 130|135 | 115 ]| 1100 8 |(r0|125] 10| 80O | 1M 220) 120 (05| 400 25 |280 |15 |00 | 130 52 |3%0
7000 MO | 120 | 1650 | 90 | 145 125] 1550 & 1300135 | 116 | 1200 8 |I170 | 125|110 850 | 13 210 120 105] 450 23 |270 |116 |100 | 190 43 |3560
PONED PLANT SETTINGS:; MAX CONTINUOUS POWER
DATA a5 OF  3/18/52 QASED ON: ESPINALRD FUEL USED (roumps) IMCLUDES WARM-UP & TAKE-OFF ALLOWANCE
LANDING DISTANCE remr
GROSS BEST |AS APPROACH HARD DRY SURFACE FIRM DRY SOD WET OR SLIPPERY
WEIGHT PONER OFF| POMER O |[AT SEA LEVEL| AT 3000 FEET | AT 6000 FEET | AT SEA LEVEL AT 3000 FEET | AT 6000 FEET | AT SEA LEVEL | AT 3000 FEET | AT 6000 FEET
LB. MPH | XTS5 | MPH | KTS | GROUND HTH CLEAR | GROUND |TO CLEAR| GROUMD |TO CLEAR| GROUMD |TO CLEAR | GROUND [TO CLEAR | GROUND |TO CLEAR | GROUND |TO CLEAR | GROUMD |10 CLEAR| GROUND |TO CLEAR
ROLL 50" R, ROLL 50" 0BJ. ROLL 50" 0B, ROLL 50' ORJ.| ROLL 50' 0. ROLL 50" 0BJ. ROLL S0'0BJ. ROLL 50" 0BJ. ROLL 50' 0BJ.
7000 110 | 95| 110 95 | 1300 | 950 1400 2150 1500 | 2300
6500 106 | 90| 105| 90 | 1200 1800 1300 2000 400 | 2100
OArs &% OF 3/ ri,rn BASED 0w: ESFINITED OPT (MM LANDEING |5 BOY OF CHART VALUES |
REMARKS: LEGEMD
{ohaS. 2 TNQICATED AIRSPEED
M.P.H. = ®ILES PEF POUR
kTS, 1 ENOTS
174-93-1008 FuPH. o FLEY RER MINUTE
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