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book, you showld read this page cavefully.

This handbook describes the airplane, its equip-
ment, its operation and its characteristics in enough
demil so that a pilot of minimum experience may
safely accomplish a complete flight.
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The airplane is a single-engine single-seat low-wing
monoplane of the F4U “Corsair” series, designed as a
carrier-based attack landplane. Over-all approximate

dimensions are as follows:

Width (wings spread) 41

13
16Y4 feet

FaL-1 F4U-4 Feu-5 AU-1
Cirewlar engine cowl with a0 Air duct in lower edge of Alr ducts in lower holf of each Nonacirculor eaglee comd with
wir ducts. engine cowl. sde of engine cowl. o olr dech.

R-2000-8W engine

0-2800-18W or R-2000-47W angine,

R-2900-37W engine.

R-2000-8IWA engine.

Six 30 col machine guns, 2,400
round: of ammunition.

Eight S-inch rockes.

Twe 10001 bombs.

Six 50 col machine gums, 2,400
rovads of ammenition.

Eight S-inch rochets.

Two 11.75-inch rockels or
two 10001 bombs.

Four 20-mm connons, 924 rewnds
of emmunision

Eight 5-inch rockets.
One 200010 bomb
(comtorline pylon).

Two 1000-1 bombs or
two 11.75inch rockets.

Four 20-mm connoms, 924 rownds
= ommunition.

Ten S-mch rockets, six 500-
bombs, or tea 250b bombe.

Ome 2000-1b bomb
(centerline pylen).

Two 10004b bombs or
two 11.75-inch rockeis.

Main tank — 237 gol max copecity.

Throe drop tanks — 510 gel
max cupecity

Moin tosk — 233 gol max cepacity.

Two drop tonks — 300 gel
max cupecity.

Main tenk — 234 gol! max copecity.

Two drop tanks — 300 gul
man capecily.

Main took — 234 gel max capacity.

Two drop tanks — 300 gel
max copecily.

12,000 th normal gress wolght,

12,500 b normel gross welght.

12,900 tb normol grom weight.

12,900 B nermel grom weight.

Figure 1-2. Main Differences — F4U Series Alrplanss
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GENERAL. The airplane is powered by a Pratt and
Whitney model R-2800-83WA double-Wasp C-series
18-cylinder engine, which is equipped with a single-
stage two-speed manually controlled supercharger and
provisions for water injection.

THROTTLE. The THROTTLE control (11, figure
1-6), located on the left-hand control shelf, is oqunpped
with a fire control system ranging grip and a micro-
phone switch button. The THROTTLE control actu-
ates the manifold pressure regulator, which is mounted
on the rear of the engine. The regulator adjusts the
carburetor chrottle opening as selected by the pilot
with the cockpit throttle to obmin the desired mani-
fold pressure indication on the manifold pressure gage
(26, figure 1-8). The manifold pressure setting is
maintained regardless of changes in engine speed, air-
speed, and alticude below the critical altitude for the
power setting. The regulator also provides manual
control for starting, idling, and waxiing. It will limit
manifold pressures for combat power, and high- and
low-blower operation. Failure of the pressure regulator
will ordinarily leave the pilot with enough power w0
mainwin cruising flight. Indirectly, the THROTTLE
coatrol affects the propeller, which must change pitch
to absorb the engine power output without changing
rpm. When placed in combat position, the THROT-
TLE control actuates a water injection microswitch.
The tachometer (25, figure 1-8), located in the bos-
tom row of the instrument panel, indicates the engine
rpm. The manifold pressure gage (26, figure 1-8),
located in the middle row of the instrument panel,
indicates the pressure at the intake manifold.
CARBURETOR. The carburetor meters fuel in propor-
tion to the air flow. The MIXTURE coatrol (27,
figure 1-6) inboard of the THROTTLE and PRO-
PELLER controls, adjusts the ratio of fuel to air. The
MIXTURE control may be positioned in “IDLE CUT-
OFF” to stop fuel flow w the carburetor, in "AUTO-
LEAN" for normal flight operations, or in "AUTO-
RICH" for ground, take-off, landing, and combat op-
erations. Intermediste positions provide proportional
mixture control. Normal air flow to the carburetor is
through the ceaver section ducts, the carburetor ducts,
and the air box intw the carburetor. When the CAR-
BURETOR ALTERNATE AIR switch (32, figure 1-6)
is turned “ON," the air is closed off and engine ac-
cessory compartment air is let intw the carburetor
through the air box blow-in doors. The CARB AIR
TEMP gage (27, figure 1-8), located on the left-hand
side of the instrument panel, indicates the temperature
of the induction air at the carburetor air box.

FRICTION ADJUSTMENT CONTROL. (See figure
1-6.) A friction adjustment control (26) is located
inboard of the MIXTURE control on the left-hand
control shelf. The control adjusts the friction of the
PROPELLER and THROTTLE controls. Rotating the

Sectien |
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control forward increases friction and rotating it aft
decreases friction.

SUPERCHARGER. The integral singlestage two-
speed is controlled from the cockpit by
the SUPERCHARGER control (14, figure 1-6) our-
board of the THROTTLE control. “LOW" position is
used for normal operation. For increased manifold
pressure at high alticudes, the SUPERCHARGER coa-
trol handle is shifced to che "HIGH” position.
WATER INJECTION SYSTEM. (See figure 1-9.) The
water injection system allows the normally limited

‘manifold pressure to be exceeded in emergencies. A

water-alcohol mixrure is injected into the blower
throat whenever the MASTER WATER INJECTION
switch (13, figure 1-6), located on the left-hand con-
trol shelf, is turned “"ON" and the THROTTLE con-
trol is pushed beyond the military power stop to the
combat power position. The 14 gallons of water-injec-
tion fluid will last a towal of approximately 712 min-
utes, and then the manifold pressure regulator will
automatically readjust the manifold pressure back to
military power.
Note
Engine operation in combat power shall be
limited to 5 minutes at any one time.

ENGINE COOLING. The engine is cooled externally
by air flow through the nose cowl around the cylinders

and internally by cooled lubricating oil. Cooling is
regulated by controlling the air exhaust flow through
the cowl flaps and the oil cooler door. The cowl flaps
are controlled by the COWL FLAPS switch (29, figure
1-6) on the left-hand control shelf, below the MIX-
TURE control. On the ground, the cowl flaps are
automatically opened by a microswitch on the landing
gear, allowing maximum air flow. A COWL FLAPS
OVERRIDE switch (21, figure 1-7) is provided on the
aft end of the right-hand control shelf o allow closing
of the cowl ﬂnplonthcp'mmdnfmtheengme has
cooled. The oil cooler door is avtomatically adjusted,
but has an emergency OIL COOLER DOOR override
switch (28, figure 1-6) located adjacent to the COWL
FLAP switch. Engine temperatures are indicated by
the cylinder temperature gage (23, figure 1-8) located
in the bottom row of instruments on the instruoment
panel.
IGNITION SYSTEM. The ignition system is the con-
ventional dual type. The ignition swich (2, figure
1-8), located on the left-hand side of the instrument
panel, has “BOTH,” "L,” "R,” and “OFF"” positions.
PRIMER SYSTEM. The primer system injects fuel
imodnempughcyhmlmmulmnm the
The PRIME switwch (5, figure 1-7) is located
inboard of the START switch on the right-hand con-
trol shelf.
STARTER. The electric starter accelerates the engine |
w0 sufficient rpm o susmin operation. The +
START switch (5, figure 1-7) is located oa the for-
ward inclined portioa of the right-hand control shelf.
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Floodlamps

. Gunnery Switch Box

. Sight Unit

. Bomb and Recket Switch Box
Right-hand Control Shelf

. Fuel Yank Pressure Dump Control
. Brake aond Rudder Pedals

. Ventilater

. Instrument Beard

. Lefti-hand Contrel Shelf

Figure 1-4. Cockpit Arrangement

PROPELLER.

GENERAL. The airplane is equipped with a four-
bladed Hamilton Standard Hydromatic propeller.
GOVERNOR. The blade pitch angle is automatically
controlled by the propeller governor to maintain a
constant engine speed as selected by the pilot. The
PROPELLER control (12, figure 1-6 )is located in-
board of the THROTTLE control on the left-hand con-
trol shelf. Moving the control forward increases rpm
and moving it aft decreases rpm.

OIlL SYSTEM.

GENERAL. (See figure 1-10.) The oil system stores,
supplies, and cools oil for the lubrication of the engine
and accessories, for operation of the supercharger

clutches, and for operation of the propeller pitch. The
system *provides for warm-up and dilution of oil for
cold weather operation. The oil tank, located on the
forward side of the fire wall, has a capacity of 27.5
gallons with an expansion space of 8.4 gallons. Two
oil coolers located in the engine accessory compartment
provide oil cooling from air which flows in through
the center section air ducts and exhausts through the
oil cooler door. Oil grade and specification are given
in the servicing diagram (figure 1-14).

OIL COOLER DOOR SWITCH. The OIL COOLER
DOOR switch (28, figure 1-6) is located below the
THROTTLE control on the left-hand control shelf.
When the switch is in either the "OFF” or “"AUTO-
MATIC" position, the oil cooler door is operated auto-

4 [
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Indicoten
pult Hondgrip Flop
coler By-poss Switch

Cobms Co

Landing Check-off List
Wheel ond Flaps Poution
Indicator

Emergency-Down laotch Landing

Geor

Londing Gear Contro! Lever

Ol L
Land

ow-level Worning Light
ing Gear Warming Light

Ol Cooler Indicator
Friction Adjustment Contral
Mixture Control

0il €

ooler Door Switch

Cowl Flaps Switch

Figure 1-6. Lefi-Hand Controls

\
28 27

30 Tow Torga! Raleose

11, Shovider Horness Lock

32 Corburetor Alternate
Swirch

33 Trim Tob Swrchas one
Indicotors {See Naote)

34 Gumsight Selsctor an
Contrels

15 Ante-G Seit Yalve

“

e

“

36 Anti-G Swuit Quick-Disconnact

ln Airplones Bureav Seciel Ne
129218 through 129394, the trim tob in-
dicotors are combined in one imstrement
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Arresting Mo Con i ' Caben Safety Contr
Toke-off Check L 17 Wing-Folding Controf
Warning b 18 Microphone and Headphone
mete: Map Case
and Stan Switches » Portuble Equipment Recsptoce
ry Hydrouhie Pumg Switeh Cowl Flaps Override Switch
Oil Dilution Switch Oxygen Shut-off Volve Access Doo
Pitot Maot Switch Sect Adjustrment Centroi
Rodio Contrels E Alrude Limit Switch
Spare Lomps inverter Worning Light
Intenor Lighting Controls Circunt Beeoker Ponel
Asr Dastributor Control AC inetr Troms Switch
Exterior Lighting Controls Gen ond Batt Switch
Defogger Air Contral Arresting Mook Warning Ligh
Blank Ponel and Rodie Cord Yoltmeter Tost Jocks

Figure 1-7. Right-Hand Controls
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OIL DILUTION MANUAL SHUT-OFF VALVE. A
manual valve, located adjacent to the fuel strainer in
the engine accessory compartment, must be opened
before oil dilution can take place. Access 1o the valve
is through the oil cooler door.

OIL PRESSURE GAGE. The oil Pressure gage is part
of the engine gage unic (22, figure 1-8) and indicates
the pressure of the oil eatering the engine.

OIL TEMPERATURE GAGE. The oil temperature
8age is part of the engine 8age unit (22, figure 1-8)
and indicares the temperature of the il entering the
engine.

OIL LOW-LEVEL WARNING LIGHT. The oil low-
level warning lighe (23, figure 1-6) is located on the
left-hand control shelf and lights up when the oil level
has dropped to approximarely 913 gallons with the
airplane level, or approximarely 11 gallons with the
airplane in the three-point position. The lamp bulb
may be tested by pressing on the lamp housing.

Note

The oil low-level warning light may go on
during engine warm-up in cold weather. This
does not necessarily indicate that the oil Jevel
is low; it will usually indicate that the oil
warm-up system is in operation.

ENGINE CYLINDER TEMPERATURE GAGE. The
engine cylinder temperature gage (23, figure 1-8) js
located in the row of instruments on the bottom of the
instrument panel. It indicates the engine cylinder head
temperatures, which are affected by the air and oil
cooling systems.

FUEL SYSTEM.

GENERAL. (See figure 1-11.) The fuel system consists
of a primary fuel supply system, a transfer system, a
venting and pressurizing system, and an emergency
stand-by fuel selection system. The cockpit heater is
also fed by the fuel system. The 234-gallon self-sealing
main fuel cell is pressurized above 18,000 feer by the
vapor pressure of the fuel. Three external drop tanks
may be carried on the centerline and center section
pylons, but the left-hand and centerline tanks cannot
be used simultaneously. The drop tanks are pressurized
at all alticudes by the positive pressure of the vacuum
pump. A valve is incorporated to vent the main fuel
cell in a dive. Fuel grades and specifications are given
in the servicing diagram (figure 1-14).

FUEL SELECTION. The fuel selector valve control (3,
figure 1-6) is loca hand control shelf

panel. The selector
coatrol has four positions: “OFF,” “LEFT OR CEN-
TER DROP TANK STAND-BY,” “ON,” and
"RIGHT DROP TANK STAND-BY.” The two stand-
bypolitiqmmmypdu'om.uud if the fuel
transfer system fails.

Revised 15 October 1953

Fuel Quantity Data
*Configuratien 5 'I.'*I Volume

Main Coll ON 234 gollens
Mala Cell ON 234 gollons

plus
Right Drop Tenk MGHT DROP TANK 150 gollons
STAND-8Y

Main Coli on

ples
“lefi or Conterline LEFT OR CENTER
Dvep Tank LINE DRO?
TANK
STAND-8Y

Main Cell OoN
plus

Right Drop Tank
phes

234 goilons
150 gallons

234 gellons
RIGHT DROP TANK 150 gellons

STAND-BY
“Left or Centarline LEFT OR CENTER 150 galions
Drop Tenk LINE OROP

TANK

STAND-8Y

"It is not pemible to conmect the left drop tank and the conterline tank
fo the fuel system simuitonsously.

FUEL TRANSFER SYSTEM. Transfer of fuel from
t the main cell is acco
TRANSFER switch (4, figure 1-6),
located forward of the fuel selector control, is placed
in either "LEFT TANK" or "RIGHT TANK" posi-
tion. A float valve located in the main fuel cell con-
trols transfer fuel flow.
AUXILIARY FUEL PUMP. The auxiliary submerged
fuel boost pump, located in the main fuel cell, furnishes
fuel to the engine-driven main fuel pump and may be
used to supply fuel to the engine if the main fuel
pump fails. The AUXILIARY FUEL PUMP switch (6,
figure 1-6), located on the lefe-hand conrrol shelf
below the SUPERCHARGER control, has three posi-
tions: “OFF,” "HIGH,” and "LOW.”
FUEL TANK PRESSURE DUMP CONTROL. The
fuel TANK PRESSURE control (6, figure 1-4), located
under the right-hand rudder pedal, is actuated by the
pilot’s foot. The control releases main fuel cell pres- [ ]
sure for crash landings or when going into combat.

DROP TANK RELEASE. A manual EMERGENCY
BOMB OR DROP TANK RELEASE (1, figure 1-6)
is located on the left-hand control shelf aft of the fuel
selector control. Pushing the release forward in the
left-hand, ceater, or right-hand slot will release the
respective external tank. When one external tank is l
dropped, pressurization is lost at the remaining tank,

FUEL QUANTITY GAGE. The fuel quantity gage
(20, figure 1-8), located in the bottom row of instru-
ments on the right-hand side of the instrument panel,
indicates the number of gallons of fuel remaining in
the main fuel cell.

FUEL RESERVE WARNING LIGHT. The FUEL
WARNING light (21, figure 1-8) located adjacent
thcfmlqmndtymc,monwhendnfulm
iqiathuincdldnpum”pﬂnmorl.&'l’h
hmpmyhnind_bypmiaginontbhnpm.
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FUEL PRESSURE GAGE. The fuel pressure gage (22,
figure 1-8) is part of the engine gage unit and indi-
cates the pressure of the fuzl entering the carburetor.
FUEL TRANSFER WARNING LIGHT. The FUEL
TRANSFER warning light (5, figure 1-6), adjacent
o the FUEL TRANSFER switch, goes on when an
external tank from which fuel is being transferred is
empty. When the FUEL TRANSFER warning light
comes on, the FUEL TRANSFER switch should be
placed in the other transfer position or in the "OFF"
position. The lamp may be tested by pressing in on
the lamp cover with the FUEL TRANSFER switch in
either transfer position.

ELECTRICAL POWER SUPPLY SYSTEM.

D-C POWER SUPPLY. (§ee figure 1-12.) Direct cur-
rent is supplied by a 30-volt 200-ampere generator and
a 24-volt 17-, 24-, or 36-ampere-hour battery, or by ex-
ternal power supplied through the external power
receptacle. The GEN & BATT switch (28, figure 1-7),
located on the right-hand control shelf inboard of the
PRIME and START switches, has three positions:
“OFF.” "BATT ONLY," and "GEN & BATT.” A GEN
WARNING light (3, figure 1-7), adjacent to the
GEN & BATT switch, goes on when the generator is
not operating at a charging potental. The lamp may
be tested by pressing in on the lamp cover. All circuit
breakers accessible during flight 26, higure 1-7) are
located on the forward verucal panel of the right-hand
control shelf and are the manual-reset push-pull type.
They may be manually pulled out to shut off power to
a particular item or system. A volammeter (4, figure
1-7), located above the starting switch, indicates the
bus voltage and generator output. When the GEN
WARNING light is on, the voltammeter shows bat-
tery current only. All electrical equipment, except the
G-2 compass, gyro horizon, IFF radar, and most of the
interior lights are supplied with direct current.

A-C POWER SUPPLY. (See figure 1-12.) Alternating
current is supplied by the main inverter which nor-
mally supplies the G-2 compass, the gyro horizon, and
the interior lighting (excepting the utility floodlamps,
which are d-c powered). The stand-by inverter sup-
plies a-c power to the IFF system. The inverters are
controlled by the AC INSTR TRANS switch (27,
figure 1-7), located on the inclined panel of the right-
hand control shelf. If the main inverter fails, the
inverter warning light (25, figure 1-7), adjacent to
the AC INSTR TRANS switch, goes on. The G-2
compass and gyro horizon power load is transferred to
the stand-by inverter by changing the AC INSTR
TRANS switch from "MAIN" to "STBY" position.
The instrument lighes and IFF become inoperative
and the inverter warning light will indicate the failure
of the stand-by inverter when the AC INSTR TRANS
switch is in the “STBY" position.

EXTERNAL POWER SUPPLY. /.. external power
receptacle is located on the right-hand side of the fuse-
lage, forward and above the trailing edge of the wing.
It is recommended that the GEN & BATT switch be

10
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placed in the “"OFF" position before connecting ex-
ternal power and thac it be left in the "OFF" position
until external power is turned off.

HYDRAULIC POWER SUPPLY SYSTEM.

GENERAL. (See figure 1-13.) The 1,500-psi main hy-
draulic system is normally supplied by an engine-
driven pump which takes fluid from a standpipe in the
hydraulic reservoir. The system may also be supplied
by the electrically operated auxiliary pump which
takes fluid from the bottom of the reservoir, or by an
external pump using either the airplane’s reservoir or
an external reservoir. The auxiliary hydraulic pump
supplies fluid at 1,750 (= 100) psi. The main hydraulic
system supplies the following subsystems: wing flap,
wing fold, oil cooler door, landing gear, canopy, carbu-
retor alternate air, and gun charging. The capacity of
the entire system including the reservoir is 7.7 US gal-
lons. Refer to the servicing diagram (figure 1-14) for
the hydraulic fluid specification.

AUXILIARY HYDRAULIC PUMP SWITCH. The
AUX HYDRAUL PUMP switch (6, figure 1-7) is
locared outboard of the voltammeter on the right-hand
control shelf. The switch turns on the auxiliary pump
when it is placed in the "AUX HYDRAUL PUMP"
position and automatically returns to the "OFF" posi-
tion if the switch becomes electrically overloaded.
HYDRAULIC PRESSURE GAGE. The hydraui:c pres-
sure gage (19, figure 1-8) is located in the bottom
row of instruments on the instrument panel. The gage
indicates the pressure in the main system.

FLIGHT CONTROL SYSTEM.

GENERAL. The flight controls are the conventional
stick and pedal type with cable and push rod linkage.
The rudder and elevators have electrically and me-
chanically actuated combination spring-tabs that serve
to lighten the control forces as well as to provide
directional and longitudinal trim. The ailerons have
mechanically actuated automatic balance tabs to lighten
control forces and an electrically actuated trim tab
provide lateral trim.

RUDDER PEDALS. The hanging-type rudder pedals
(7, figure 1—4) have a 6-inch fore and aft adjustment
controlled by a PEDAL ADJUSTMENT kaob (18,
figure 1-8) located on the right-hand side of the instru-
ment panel. The pedals may be folded aft to provide a
padded leg rest. Pushing forward on the toe of a
pedal actuates the brakes on that side of the airplane.
CONTROL STICK. The control stick is equipped with
a conventional pistol grip which contains three arma-
ment trigger switches.

TRIM TAB SWITCHES. The tabs are electrically con-
trolled from the composite switch unit (33, figure
1-6), located on the left-hand control shelf forward
of the gun sight control panel. The forward “LEFT-
NOSE-RIGHT” toggle controls the rudder tab. The
top toggle controls the elevator and aileron wmbs. If
the elevator and aileron switches become inoperative,
the guarded TRIM TABS OVERRIDE switch (33,

Revised 1 February 1954
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figure 1-6) inboard of the housing may be piaced in
the "OVERRIDE"” position, and the four push-button
switches (33, figure 1-6) may be used to actuarte the
aileron and elevator tabs. A b position indicator (33,
figure 1-6), located forward of the composite switch
unit, shows the degree of trim being used. In airplanes
Buresu Serial No. 129395 and subsequent, three sepe-
rate trim tab indicators replace the single indicator. The
indicator will not be accurate while the GEN WARN-
ING lighe is on.

TURN-AND-BANK INDICATOR. The turn-and-
bank indicator (9, figure 1-8), located in the middie
row of instruments on the instrument panel, is the
conventional needle-ball type. It is vacuum-powered
by the engine-driven vacuum pump. The indicator
shows the direction, rate, and coordination of turns.
CLIMB INDICATOR. The climb indicator (17, figure
1-8), located in the middle row of instruments on the
instrument panel, shows the rate of ascent and descent.
AIRSPEED INDICATOR. The airspeed indicator (6,
figure 1-8), located in the top row of instruments on
the instrument panel, indicates the speed of the air-
plane through the air. The striped hand indicates the
maximum allowable airspeed at any altitude at which
the airplane is flying. An airspeed correction card (28,
figure 1-8) on the left-hand side of the instrument
panel gives the calibrated airspeeds for various indi-
cated airspeeds.

ACCELEROMETER. The accelerometer (14, figure
1-8), located in the middle row of instruments on the
instrument panel, provides visual indication of positive
or negative stresses along the normal axis of the
airplane.

LANDING GEAR SYSTEM.

GENERAL. The landing gear is normally actuated by
hydraulic pressure, but in the event of hydraulic fail-
ure compressed air may be used. A mechanical ground
lock prevents retraction of wheels while the airplane
is on the ground. Six position-indicating microswitches,
four on the main landing gear and two on the il
wheel gear, are actuvated when the gear is up and
locked, and when it is down and locked. A seventh
microswitch, located on the lefi-hand landing gear
scissors, overrides the cockpit COWL FLAPS switch
and opens the cowl flaps when the airplane is on the
ground. The tail wheel gear mechanically actuates the
lower cockpit access step.

cauTion |

Do not awempt to retract the landing gear
afrer use of the air system, as damage to the
hydraulic reservoir will resule.

LANDING GEAR CONTROL. The WHEELS control
lever (22, figure 1-6) is located on the forward end
of the left-band control shelf. The control may be
placed in chree positions: “"UP,” "DOWN,” and
"EMERGENCY DOWN.” A lacwch (21, figure 1-6)
must be displaced before the WHEELS control can
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enter the "EMERGENCY DOWN" position. The con-
trol actuates a microswitch which is connected tw the
landing gear warning light and the secondary bus
relay.

TAIL WHEEL LOCK CONTROL. The TAIL WHEEL
lock control (2, figure 1-6) is located on the aft end
of the left-hand control shelf. The “"LOCK" position
is forward and the "UNLOCK" position is aft.
LANDING GEAR POSITION INDICATOR. The
landing gear position indicator (20, figure 1-6) shows
the position of each main gear wheel and the il
wheel and, combined with the flap position indi-
cator, is located on the left-hand control shelf outboard
of the landing gear control.

LANDING GEAR WARNING LIGHT. The landing
gear warning light (24, figure 1-6) is located on the
lefe-hand control shelf aft of the landing gear control.
The light goes on when the WHEELS control is
moved and stays on until the landing gear is locked
in the position selected by the control. The lamp may
be tested by pressing in on the lamp cover.

ARRESTING HOOK SYSTEM.

GENERAL. The arresting hook is retracted and ex-
tended with the tail wheel when the HOOK control
is in the "DOWN" position. On the deck, after the
HOOK control is placed in the "UP” position the
hook may be manually raised to the “parked” position
by the deck crew. It will then be retracted with the
tail wheel efrer take-off. Avoid dropping the hook
after the landing gear is extended to prevent excessive
jarring.

ARRESTING HOOK CONTROL. The HOOK control
(1, figure 1-7) is located on the right-hand control
shelf, inboard of the voltammeter. The control has two
positions: “UP” and “DOWN.” When the control is
in the “DOWN" position, the MASTER ARMT
switch breaker is opened and the guns are automatically
safetied. When the exterior lights are on, and the land-
ing gear is down, the approach light will blink until
the arresting hook is lowered. For field-carrier landing
practice, a hook by-pass switch in the radio compart-
ment may be closed to energize a holding relay which
will allow the approach light wo operate and keep the
approach light from blinking with the hook up. The
holding relay will operare until the hook is lowered or
until the exterior lights circuit breaker is opened
(pulled out).

ARRESTING HOOK WARNING LIGHT. The
HOOK WARN light (29, figure 1-7), adjacent to the
HOOK control, goes on when the coatrol is placed in
the "DOWN" position and stays on until the hook is
down and locked. The lamp may be tested by pressing
in on the lamp cover.

WING FLAPS.

GENERAL. The wing flaps are conventional hydrauli-
cally actuated flaps that may be positioned in 10-degree
increments from 0 to 50 degrees down. The flap hy-
draulic system has a by-pass valve which allows the |
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lﬂaps to "blow-up” when the air loads on the flaps

become excessive.
WING FLAPS CONTROL. The WING FLAPS con-
trol (9, figure 1-6) is located on the left-hand control
shelf outboard and aft of the throttle. The control
positions are marked in 10-degree increments from 0

fl 1o 50 degrees. The "EMERG DOWN" position has
a lacch (10, figure 1-6) which must be displaced
before the control lever can enter this position.

WING FLAPS POSITION INDICATOR. The flaps
position indicator (20, figure 1-6) is combined with
the wheel position indicator located on the lefe-hand
control shelf outboard of the landing gear control.
The indicator shows the position of the wheels and
wing flaps.
CAUTION }

The wing flaps are limited to a 30-degree de-

flection when 11.75-inch rockets are carried

on the center section pylons.

BRAKE SYSTEM.

The multiple-disk wheel brakes are actuated by inde-
pendent left- and right-hand hydraulic systems. Master
hydraulic cylinders are connected to the rudder pedals
so that pressing forward on the upper part of the
pedal actuates the cylinder, and the resulting hydraulic
pressure compresses the disk brakes.

WING-FOLDING SYSTEM.

The wings are hydraulically folded and spread, and the
hinge pin is locked by the WING FOLDING control
(17, figure 1-7), located on the aft end of the right-
hand control shelf. The control has four positions in
an L-shaped slot, marked 'FOLD,” "PARK,"

Do Not Run-up the Engine Past 1,500 RPM Unless the
Jury Struts Are Installed!

AN 01-45HGA-1

“SPREAD," and "WING HINGE PIN LOCKED." A
red warning flag at each wing-folding joint is raised
until the wing hinge pin is locked. Jury struts are
furnished with each airplane for holding the folded
wing securely. The jury struts must be installed on a
parked airplane when the wings are folded and there
is any possibility of the airplane being exposed to
wind or propeller blast. Failure of the wing-folding
system may result from stresses being imposed on an
unsupported folded wing.

CANOPY SLIDING SECTION.

GENERAL. The canopy sliding section is normally
operated manually or by hydraulic power. In emergen-
cies it may be operated by compressed air.

l WARNING l

Under no conditions shall personnel outside
the cockpit reach into the cockpit and actuate
the sliding section by means of hydraulic
power. A slip, loss of balance, or poor timing
may result in serious injury or death.

INTERNAL CONTROL. The canopy sliding section
CABIN CONTROL (18, figure 1-6) is located on the
forward left-hand side of the cockpit, above the flap
and wheel indicator. The control has five positions:
“CLOSE,” “STOP,” "OPEN," "MANUAL.” and
“EMERGENCY.” Placing the control in either
"OPEN" or "CLOSE” hydraulically moves the canopy
sliding section toward the selected position. Placing
the control in “"STOP"” holds the canopy sliding sec-
tion in intermediate positions. Placing the control ‘in
the "MANUAL" position frees the canopy sliding sec-
tion so that it can be opened by pushing on it. If che
sliding section is opened fully in "MANUAL" a
CABIN SAFETY control (16, figure 1-7), located on
the right-hand side of the cockpit above the wing-fold
control, must be moved from the “"BLOCKED" posi-
tion 1o "CLEAR” before the sliding section can be
pushed forward. Pulling the spring guard inboard and
placing the CABIN CONTROL in the "EMERGEN-
CY" position opens the sliding section with compressed
air.

EXTERNAL MANUAL RELEASE. The external man-
ual release is a pull ring stowed behind a small door
on the right-hand side of the fuselage above the wing
root. This control is used only in the case of a crash
landing when the CABIN CONTROL has been left
in the "CLOSE" position. Pulling the external control
places the CABIN CONTROL in the “"MANUAL"
position and the sliding section can then be opened by
pushing aft on the exrernal actuating handle. Do not
use the actuating handle for a handhold when entering
the cockpit.

Revised 1 February 1954
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PIOT'S SEAY.

GENERAL. The pilot’s seat (figure 1-5) is an adjuse-
able bucket seat and back. A ferrying bucket is fur-
nished as loose equipment to be placed in the seat when
the parakit is not being used. The seac is equipped
with arm rests which may be folded out of the way
when not in use.

CONTROL. A PUSH-TO-ADJUST-SEAT control (23,
figure 1-7), located on the right-hand coatrol shelf
forward of the oxygen sccess door, frees the seat for
height adjustment when depressed. The seat may be
raised or lowered in increments of | inch through a
range of 7 inches vertical travel and 1 inch forward
travel.

SAFETY BELT. The seat is equipped with a conven-
tional lap safety belc.

SHOULDER HARNESS. The pilot's seat is equipped
with & shoulder harness attached to an inertia reel
behind the seat. The inertia reel may be locked by
moving the control (31, figure 1-6), located on the
left-hand control shelf inboard of the wim wmb indi-
cator, forward and down. When the control is in the
"UNLOCK"” position, the shoulder harmess restricts
sudden forward movements in excess of 2.5g sccelera-
tion, thus protecting the pilot but still allowing free
movement. When the control is in the "LOCK" posi-
tion, the shoulder harness is locked in the position it

was in at the time the control was moved to that
position; therefore, to obtain maximum protection, the
harness should be locked while the pilot is leaning
back against the seat.

INSTRUMENTS.

GENERAL. Information on instruments associated
with a particular system will be found with the text
permining to that system.

GYRO HORIZON. A gyro horizon indicator (10,
figure 1-8) is located in the upper row of instruments
on the instrument panel. The electrically driven gyro
horizon reflects the flight actitude of the plane. The
knob below the face of the indicator permits adjust-
ment of the airplane image for load conditions of the
airplane. The gyro horizon power is supplied by the
a-c electrical system.

ALTIMETER. A sensitive barometric altimeter (24,
figure 1-8) is located in the middle row of instruments
on the instrument panel. The altimeter indicates the
barometric altitude of the airplane. The knob below
the face of the indicator permics adjustment for bar-
ometric pressures.

CLOCKS. Two clocks are located on the right-hand
side of the instrument panel. The standard 8-day clock
(12, figure 1-8) is set and wound by means of the
projecting knob. The elapsed-time clock (16, figure
1-8) is wound, set, started, and stopped by means of
the projecting knob.

AUXILIARY SYSTEMS.

The following auxiliary equipment is covered in sec-
vion IV: heating and ventilating, pitot heat, communi-
cations and associated electromics, lighting, oxygen,
navigation, armament, and miscellaneous equipment.

WARNING Do Not Work Through the Cockpit Canopy Opening!
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MIXTURE
PROP
TAIL WHEEL

HARNESS

FLIGHT RESTRICTIONS. Refer to section V for
flight restrictions.

CRUISE CONTROL. Refer to the wbles in the appen-
dix for the data needed for flight planning.

WEIGHT AND BALANCE. Obtain the take-off and
the anticipated landing weights. See that the required
fuel, ammunition, bombs, and rockets have been
loaded. Refer to the Handbook of Weight and Balance,
AN 01-1B-40, for general information on loading; for
specific information on rtactical loading, refer to
Form F.

EXTERIOR INSPECTION. Consulr the yellow sheet
for the status of the airplane. Refer to the inspection
diagram (figure 2-1) for the exterior inspection
procedure.

ENTRANCE. Two steps are provided on the right-hand
side of the fuselage for entrance to the cockpit. The
steps are extended with the landing gear but may be
manually retracted by pushing up on the bottom step.
If the steps are retracted, open the upper step with
the hand; the bottom step will drop into place. The
canopy is opened by pushing aft with the external
handle. Do not use the external handle as a hand-
grip when entering the cockpit.

ON ENTERING ARPLANE.

On entering the airplane make the following checks:
Cockpit ! Clan—nolooudin.nporlnoh
Coatrol lock ~.Removed
Parachute Cnlnplou wuh pnnht if over-water

flight is anticipared

Revicad 15 April 1954

LANDING
TAIL vuuLO Bomees
FuEL
MIXTURE
PROP
WHEELS
FLAPS
HARNESS

Parachute harness On and fastened
Seat . Normal flight position B
Shoulder harness Fastened with lap belt

Microphone and
head set

Rudder pedals
Controls Free and correct movement
FUEL TRANSFER switch “"OFF"
AUXILIARY FUEL PUMP switch "OFF"
OIL COOLER DOOR switch "AUTOMATIC"
MASTER WATER INJECTION switch “OFF"
Ignition switch "OFF"
Armament switches "OFF" or “"SAFE"
GEN & BATT switch "OFF"

Oxygen Checked. (Refer o Oxygen
System, Section 1V.)

Connected 1o airplane recepacle
Adjusted to comfortable length

Note the manifold pressure gage reading for use in
the engine test.

BEFORE STARVING ENGINE.

Have the propeller turned through 5 revolutions (20
blades). If external power is being used, it is recom-
mended that this be done with the starter. The recom-
mended fuel for this airplane is grade 115/145. Grade
100/130 may be used, subject to the limittions given
in section V.

STARTING ENGINE.

The recommended procedure for starting the engine is

with external power. In emergencies, the airplane bat-
3
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tery may be used. To starc the engine, proceed as
follows:
PROPELLER control
MIXTURE control
THROTTLE control
GEN & BATT switch

Full “INCREASE"
.."IDLE CUT-OFF"

Set w give 800 to 1,000 rpm
.."OFF"” if external power
is to be used, "GEN & BATT"
if battery is to be used

Fuel selector control e s GIIN
AUXILIARY FUEL PUMP switch . . “LOW"
(Fuel pressure 10 to 12 psi)
Ignition switch SR S ) ) o
Energize the starter and after 2 revolutions (8 blades)
turn the ignition switch “ON" and prime the engine.
When the engine begins to fire regularly on prime,
move the MIXTURE control SLOWLY to “AUTO-
RICH." Do mot pump or move the throttle abruptly.
There will be a lapse of time, after moving the MIX-
TURE control to "AUTO-RICH,” until the fuel feeds
from the discharge nozzle; therefore, it is important to
keep the engine firing steadily (at least 350 to 400 rpm)
by using the prime switch until normal carburetion is
established. If the engine stops firing, move the MIX-
TURE control to "IDLE CUT-OFF"” and continue
cranking and priming until the engine starts. Refer to
section 111 for the procedure to follow in case of a fire.
Idle the engine at 600 to 800 rpm until the oil pressure
reaches a minimum of 25 psi. If the oil pressure does not
register almost immediately, stop the engine. Normally,
the engine should start in aboutr 30 seconds. If the
START switch is held on for 1 minute and the engine
does not start, wait 3 t0 5 minutes to allow the starter to
cool and the excess fuel to drain from the intermediate
rear section fuel drain before making a second attempt.
After the second and successive starting failures, allow
5 minutes for starter cooling. The ground crew should
check for fire in the exhaust pipe outlets. No trace of
smoke from the upper exhaust pipe outlets indicates
underpriming. Excessive black smoke from the exhaust
pipe outlets indicates overpriming. If the engine is
overprimed, clear the cylinders as follows:
MIXTURE control “IDLE CUT-OFF"
AUXILIARY FUEL PUMP switch “OFF"
Ignition switch .“OFF"
THROTTLE control Full "OPEN"

Clear the engine by turning it through 4 revolutions

with starter.
l WARNING l

Never allow a hot engine to be pulled through
by hand.

ENGINE GROUND OPERATION.

Do not run the engine past 1,500 rpm with the wings
folded and the jury struts removed. To warm up the
engine, proceed as follows:

Revised 1 February 1954

Never Allow o Hot Engine to Be Pulled Through by Hand'

Full INCREASE

1,000 rpm minimum (0

prevent fouling plugs

AUXILIARY FUEL PUMP switch “OFF" after

the engine is turning over satisfactorily

MIXTURE control “"AUTO-RICH"

External power Disconnected

GEN & BATT switch “"GEN & BATT"

Warm up the engine until the oil temperature reaches
$0°C.

PROPELLER control
THROTTLE coatrol

Note

When oil temperature is below 40°C, the OIL
LOW-LEVEL warning light may be on. It
should go off as soon as normal operating oil
temperature is reached.

GROUND TESTS.

To test the airplane for satisfactory performance, pro-
ceed as follows:

Fuel selector control

Radio altimeter

Hydraulic pressure gage

Circuit breakers

UHF or VHF radio

IFF :

WING FOLDING control

HINGE PIN LOCKED”

Both wing-folding warning flags Down
Check the GEN WARNING light while advancing the
THROTTLE control. The warning light should go
out above 1,400 rpm. As the throttle is advanced
farther, the volammeter should stabilize at approxi-
mately 27.5 volts. Reduce the THROTTLE control w
1,200 rpm. To check the stand-by inverter, turn off
the AN/APX-6 iFF and place the AC INSTR TRANS

Qs

“ON"
On, low-range
1,500 (*=50) psi
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switch in the "STBY" position. The INVERTER
WARNING light should light up and remain on
until the stand-by inverter picks up speed. Return the
AC INSTR TRANS switch to "MAIN.” Without
stopping between positions, smoothly shift the super-
charger to high ratio and after 2 minutes return the
supercharger to low ratio to desludge the clutches.
Close and open the canopy sliding section hydraulically
and manually. Actuate the flaps through the normal
positions, checking the flaps and indicator. If security
permits, check the communication radio. If a night
flight is anticipated, check the interior and exterior
lights. :

TAXIING.

Use S-turns while taxiing to gain forward vision. Use
the brakes as sparingly as possible and reduce power
when necessary to avoid taxiing o fast. Use the tail
wheel lock when taxiing cross wind or behind other
idling airplanes. Do not taxi behind an airplane whose
engine is wirning up any faster than idling speed.

WARNING

Betore take-off. make sure that both wing-
folding warning flags are down.

BEFORE TAKE-OFF.

IDLE MIXTURE CHECK
THROTTLE control
PROPELLER control
MIXTURE control “"AUTO-RICH"
AUXILIARY FUEL PUMP switch "LOW™

While observing the tachometer, place the MIXTURE
control handle in the "IDLF CUT-OFF" position and
back into "AUTO-RICH" before the engine dies. If a
momentary rise of not more than 20 rpm is observed
before normal drop-off, the mixture strength 1s correct.
If a greater rise in rpm 15 noted, the mixture is too rich.
It there is no rise 1n rpm, the mixture is too lean. A
momentary drop in manifold pressure of 1, of an inch
will indicate a momentary rise of 10 rpm. If the mix-
ture indicated is not correct, combat or carrier opera-
tions should be prohibited until the trouble is remedied.

MAGNETO CHECK. To check the magnetos, set the
THROTTLE control to give 2,200 rpm with the PRO-
PELLER control in the full "INCREASE" position and
the MIXTURE control ia "AUTO-RICH.” While
watching the rachomerer, move the ignition switch
from "BOTH" to "R" and back to "BOTH."” Move the
ignition switch from "BOTH"” to "L" and back to
“BOTH.” Normal drop-off in either the "R" or "L"
position is 50 to 75 rpm and should not exceed 100
cpm. Difference in drop-off between "R and "L"
should mot exceed 30 to 40 rpm. If the above condi-
tions cannot be met, the ignition system is defective
and the airplane should be grounded until the trouble
is remedied.

100 to 550 rpm
Full “INCREASE"

AN O01-45HGA-1

WARNING
Before Toke-off Make Sure Bath Wing Fold Warning
Flags Are Down!

IGNITION SAFETY CHECK. To check the ignition,
set the THROTTLE control to give 1,000 rpm with
the PROPELLER control in the full "INCREASE
position and the MIXTURE control 1in "ALTO-

RICH” position. Move the ignition switch trom
"BOTH" to "OFF” and immediately back to ‘BOTH."
The engine should cut out while the switch 1s 1n the
“"OFF" position. If engine does not cut out, the
ignition system is defective and airplane should be
grounded.

PROPELLER CHECK. To check the propeller gover-
nor, set the THROTTLE control to give 2,000 rpm
with the PROPELLER control in the full INCREASE™
position and MIXTURE control in "AUTO-RICH.”
Move the propeller control to the full "DECREASE”
position. The engine speed should drop to 1,200 rpm.
Return the PROPELLER control to full "INCREASE.”
Engine speed should return to 2,000 rpm. It these rpm
are not obtained, the propeller governor is defective and
the airplane should be grounded until the trouble is
remedied.

ENGINE CHECK.
THROTTLE control Set to give manifold pressure
equal to local barometric pressure
(manifold pressure before starting engine)
PROPELLER control Full "INCREASE"
Fuel pressure gage 21 tw 23 psi
Oil pressure 85 psi
40 Cw 85 C
150 C
2,000 to 2,200 rpm
If the above conditions are not mert, the engine is not

delivering full power and the airplane should be
grounded until the trouble is remedied.

Revised 15 October 1953

Qil temperature
Cylinder temperature
Tachometer
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Figure 2-2. Take-off Check List

COCKPIT CHECK.
TAIL WHEEL control "LOCK"”
Fuel selector "ON"
FUEL TRANSFER SWITCH “OFF"
AUXILIARY FUEL PUMP switch “"HIGH"”
Rudder wmb 6 degrees "NOSE RIGHT"
Elevator tab 2 degrees "NOSE UP" with no flap;
3 to 4 degrees "NOSE UP" with full flap
Aileron ab 4 degrees "RIGHT WING DOWN"

Note
To obtain accurate readings on the tab posi-
tion indicator, the GEN WARNING light
must be off.

OIL COOLER DOOR switch
WING FLAPS control
SUPERCHARGER control
MIXTURE control .
PROPELLER control Full “INCREASE"
Friction adjustment control Set to prevent the
THROTTLE coatrol from creeping back

MASTER WATER INJECTION switch ""OFF"
AC INSTR TRANSFER switch "MAIN"
G-2 compass . Set to magnetic heading of airplane
GEN & BATT switch "GEN & BATT”
WING FOLDING

control "WING HINGE PIN LOCKED"
TAKE-OFF check list . All ivems checked
Shoulder harness control - .."LOCKED"
Cabin control handle . "OPEN"

"AUTOMATIC”
As desired
Low
“"AUTO-RICH"”

TAXE-OFF.

NORMAL. With the brakes held and the control stick
full back, advance the THROTTLE control to give
approximately 2,400 rpm. Release the brakes and ad-
vance the THROTTLE control to take-off power as
the airplane starts to roll. As the speed increases, use
forward coatrol stick pressure ro raise the tail. At
about 80 knots, start easing back on the control stick.

Note
Take-off power is the same as military power.
See figure A-19 for engine operation infor-
mation.

MINIMUM RUN. For 2 minimum run ake-off, use a
full 50 degrees of flap. Start the control stick back a
approximately 75 knots.

OBSTACLE CLEARANCE. If an obstacle is o be
cleared after a take-off, use 30 degrees of flap and
retract the landing gear as soon as airborne.

AFTER TAKE-OFF.

LANDING GEAR. After the airplane is airborne and
insufficient runway remains for an emergency landing,
apply the brakes to stop wheel spin, and retract the
landing gear. Braking the wheels prevents damage to
the scuff plate in the wheel wells.

THROTTLE AND PROPELLER. When all obstacles
have been cleared, reduce the THROTTLE control 1o
the normal rated power position (figure A-5) and
reduce engine rpm to 2,600 rpm.
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FLAPS. Raising the flaps with the airplane at 100 slow
an airspeed will cause dangerous settling of the air-
plane; however, the best rate of climb is with the flaps
up. When the flaps are used on the take-off, they
should therefore be raised as soon as a safe altitude
and speed are reached.

MIXTURE. After the wheels and flaps are raised,
place the MIXTURE control in the "AUTO-LEAN"
position.

FUEL SYSTEM. After a take-off, if external tanks are
carried, the FUEL TRANSFER switch should be placed
in either the "LEFT TANK"” or "RIGHT TANK" po-
sition and the AUXILIARY FUEL PUMP switch
should be placed in the "LOW" position.

CLIMB.

After a take-off at normal gross weight, trim the air-
plane for best climb at 150 knots with 41.5-inch mani-
fold pressure and 2,600 rpm for normal rated power
or 58-inch manifold pressure and 2,800 rpm for mili-
tary rated power. Refer to figures A-8, A-9, A-10, and
A-11 for reductions in airspeed for best climb as alti-
tude increases. Watch cylinder head and oil tempera-
tures for overheating, particularly when centerline
pylon is installed. Refer to section V for temperature
limitations.

FLIGHT CHARACTERISTICS.

Refer to section VI for the flight characteristics of this
airplane.

SYSTEMS OPERATION.

Refer to section VII for operation of the systems while
in flight.

DESCENT.

Before a prolonged descent at reduced power (20-inch
manifold pressure, minimum), place the MIXTURE
control in the "AUTO-RICH" position. During the de-
scent, advance the THROTTLE control occasionally to
clear the engine. Watch the cylinder head temperature
for overcooling. To prevent the engine cutting out at
the end of a descent, advance the THROTTLE control
slowly, well in advance of need.

TRAFFIC PATTERN CHECK.

See figure 2-3 for landing check list and figure 2—4 for
typical landing pattern diagram.

On entering the traffic pattern, make the following
checks:

TAIL WHEEL control

"LOCK" for field,
"UNLOCK" for carrier
Fuel selector control “ON” (main tank)
AUXILIARY FUEL PUMP switch “HIGH"”
FUEL TRANSFER switch “OFF"
Cowl flaps Open for field, closed for carrier
MASTER WATER INJECTION switch "OFF"”
Armament switches “OFF"” or "SAFE"
Shoulder harness control "LOCKED"”

Figure 2-3. Landing Check List

Seat Normal flight position B
WING FLAPS control As required
SUPERCHARGER control "LOW"
PROPELLER control Full "INCREASE"
MIXTURE control : "AUTO-RICH"
WHEELS control "DOWN"
Wheel position indicator Down
CABIN CONTROL (canopy) "OPEN"
Arresting HOOK control "UP" for field,
"DOWN" for carrier
At night the following additional checks should be
made:
Exterior lights
Interior lights

WAVE-OFF.

In the event of a wave-off, advance the THROTTLE
control promptly but smoothly. Raise the wheels and
open the cowl flaps at once. Raise the wing flaps as
soon as a safe speed and altitude have been reached.
Retrim the airplane.

LANDING.

FIELD. The airplane will make either wheel or three-
point landings. Care must be exercised to avoid over-
correcting, since the controls remain effective through
the early part of the landing run.

CROSS-WIND LANDING. When a cross-wind land-
ing must be made, use not more than 30 degrees of
wing flap and make a wheel landing. Avoid weather
cocking by use of the rudder and brakes.
MINIMUM RUN LANDING. To make a minimum
run landing, use full-flap, nose-high power approach.
Bring the airplane in over the runway at a minimum
safe altitude, close the thrortle, and land. Use the
brakes as necessary. Refer to figure A-20 for the land-
ing distances for various conditions.

Revised 15 April 1954
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TURN

1AS — 110 Kneots
RPM — 2500
MP — As Needed

Figure 2-4. Typical Landing Pattern Diogram

AFTER LANDING. Oxygen air control valve "1009% OXYGEN"

Afrer the landing run has slowed, raise the flaps and 2 " x
unlock the tail wheel. Control lock . . . _lnstalled if the airplane is w be

parked for an extended period

STOPPING ENGINE. S S
AUXILIARY FUEL PUMP switcch ___ “OFF" L f B place if the sirplean i -bn

OIL COOLER DOOR switch ___"AUTOMATIC" parked with wings foided where
WING FLAPS control . "UP" exposed to wind or propelier blast
PROPELLER cootrol . ____Full "INCREASE” Canopy sliding section. _________Partially open

MIXTURE - : Yellowsheet . . Filled out and signed

After the engine has cooled, the cowl flaps may be
closed by the following procedure:
GEN & BATT swiech . "GEN & BATT"
COWL FLAPS OVERRIDE switch __._“"OVERRIDE"”
Leaving the THROTTLE control in “OPEN,” COWL FLAP switch... ... "CLOSED" until flaps
particularly in cold weather, may cause the are closed
manifold pressure regulator to stick in the GEN & BATT switch ____“OFF" before releasing
increase posicion, and mey cause an eagine the COWL FLAPS OVERRIDE switch
TUNEWay &f NEXt Start.
The flaps will open again when the GEN & BATT
SEFORE LEAVING AIRPLANE. ;
FUp— 1 switch is placed in the "GEN & BATT” position. If
FUEL TRANSFER swiech . . . the engine cover is w0 be installed, pull our COWL
GEN & BATT swiech _“OFF FLAPS circuit breaker to prevent opening of
Auxiliary switches (radio, lights, erc.) ... . .. flaps before covers are removed.

Revised 1 February 1954







EMERGENCY PROCEDURES

FUEL WARNING |

Ny é.__;\//
7@;)@\

ALTITUDE
LOW LIMIT

[ EMERGENCY BOMB |
OoR

ODIOP TANK RELEAS
LEFT WING —

RIGHT WING ——-o

ENGINE FAILURE.

DURING TAKE-OFF. If the engine fails during a
take-off before leaving the ground, close the THROT-
TLE and use the brakes as required. If the engine fails
immediately after clearing the runway, drop the nose
to hold flying speed, close the THROTTLE, and land
straight ahead, turning only enough to avoid obstacles.
As many as possible of the following operations should
be complered before landing.

External tanks or. bombs Manually released
Landing gear Up
Flaps Full down
Seas Lowered
GEN & BATT switch “"OFF"
Ignition switch "OFF"’
Fuel selector “OFF"

SEIZURE DURING FLIGHT. If the engine seizes dur-
ing flight and the propeller stops, turn on the auxil-
iary hydraulic pump to gain hydraulic pressure for
operating the flaps and the landing gear.

POWER LOSS DURING FLIGHT. If chere is a loss
of power with the propeller turning, check the fuel
pressure. If the fuel pressure has dropped consider-
ably below normal and external tanks are carried,
switch the fuel selector valve to another tank and
proceed as follows:

AUXILIARY FUEL PUMP switch “"HIGH"
THROTTLE control 14 "OPEN"
MIXTURE control IDLE CUT-OFF until fuel
pressure is built up
PRIME switch Depress, if necessary
If external tanks are not carried and the fuel pressure
drops, causing loss of power, place the AUXILIARY
FUEL PUMP switch in the "HIGH" position.
MAXIMUM GLIDE. For maximum glide, drop any
external load and hold an airspeed of 140 knots with
the landing gear and flaps up, which will give a glid-
ing ratio of approximately 14 to 1. With the landing

‘ @) O
@

gear and flaps down, hold an airspeed of 85 knots,
which will give a gliding ratio of approximately
5t l.

PROPELLER FAILURE.

The only anticipated propeller malfunction is that due
to a propeller governor failure. If there is governor
failure resulting in overspeeding, retard the THROT-
TLE and PROPELLER controls. If there is a loss of
rpm, try to increase rpm by advancing the PROPEL-
LER and the THROTTLE controls. In cases of pro-
peller governor failure where sustained flighe is possi-
ble, treat the landing as an emergency, as power may
not be available o ke a wave-off.

FIRE.
ENGINE. If an induction system fire should break out
while starting the airplane, keep the engine running.
The fire will probably be drawn into the cylindess.
If this should fail, have the ground crew apply carbon
dioxide and stop the engine. If an engine fire breaks
out in flight, the pilor must decide from the intensity
of the fire, the altitude, and the terrain below, whether
he will bail out or stay with the airplane. If it is
decided to try to stay with the airplane and put our the
fire, stop the engine using the following procedure:
Fuel selector control “OFF"
AUXILIARY FUEL PUMP switch "OFF"
MIXTURE control “IDLE CUT-OFF"
THROTTLE control Full “"CLOSED"
Ignition switch g “OFF”
COWL FLAP switch "OPEN" until
flaps are full open
IFF MASTER switch “EMERGENCY"

If the fire goes out, do not attempt to restart the engine.

FUSELAGE OR WING. In case of a fire in the aft
fuselage or a wing, prepare to abandon the airplane.

ELECTRICAL. In case of an electrical ﬁn..which
usuaily can be recognized by a characteristic acrid odor
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and white smoke, place the GEN & BATT switch in
the "OFF" position and pull out all the circuit breaker
buttons, starting with BATTERY CONTROL. After
all circuit breakers are opened, place the GEN & BATT
switch in the "GEN & BATT" position and depress
IFF RADIO, IFF OR STANDBY INVERTER, MAIN
INVERTER, and UHF RADIO circuit breaker buttons.
Place the IFF MASTER switch in the "EMERGENCY"
position. If the fire diminishes, other circuit breaker
buttons may be depressed as the equipment is needed.

Nofe
If a circuit breaker button does not stay in,
do not hold it in.

SMOKE ELIMINATION. If smoke fills the cockpit, re-
duce speed below 260 knots and open the canopy slid-
ing section. Use oxygen mask with 10092 OXYGEN."

LANDING EMERGENCIES.

GEAR RETRACTED. If a landing is to be made with

the landing gear retracted, the following procedure

should be observed:
External tanks or bombs Released
Landing flaps Down as needed
Shoulder harness Locked
Seat Normal flight position
Canopy Full open
Fuel TANK PRESSURE release "DUMP”

If power is available, make a power-on approach and

land in a normal landing atitude.

GEAR PARTIALLY RETRACTED. If the landing
gear cannot be raised or extended from a partially
retracted position, make a power-on approach and land
in a normal landing attitude.

FLAT TIRE. If there is a possibility that a tire is flat,
a one-wheel landing should be made on the good tire.
Hold the flat tire off of the ground as long as possible.
Do not use the brakes until the flat tire touches, then
balance the drag of the flat tire with the brake of the
opposite wheel.

SOFT GROUND. When a landing must be made
where there is a possibility of the ground being soft
enough to cause a nose-over, make a gear-retracted
landing.

EMERGENCY ENTRANCE. When the canopy slid-
ing section has been left closed with the CABIN CON-
TROL in the "CLOSE" position, entrance from the
outside may be gained by opening the small emergency
door located forward of the handgrip on the right-
hand side of the fuselage, pulling the emergency re-
lease ring and pushing the canopy aft by means of the
external handle.

DITCHING.

GENERAL. The decision whether to ditch the airplane
or to bail out must be left to the pilot. The airplane
may be ditched satisfactorily; therefore, the altitude
and location of the airplane, and the other circum-
stances of the emergency will be the deciding factors.

PREPARATION.
External bombs or tanks Released
Parachute Unbuckled
Shoulder harness Locked
Seat Highest position
Canopy sliding section Open
Wing flaps Down
Landing gear Up
Anti-g suit Disconnected
Oxygen mask Disconnected from airplane

breather tube

Head set Disconnected
Heated flying suit Disconnected
IFF MASTER switch “"EMERGENCY™

LANDING TECHNIQUE. Head into the wind and

make a normal atticude landing, with power on if

power is available.

EXIT. Leave the airplane immediately, taking the

parakit.

BAIL-OUT.
Bail-out procedures for this airplane are similar to
those for any low-wing propeller-driven airplane; the
pilot may either dive out over the trailing edge of
the wing, or roll the airplane over and drop out. If a
bail-out is to be made at an oxygen altitude, place the
air valve control in the "1009% OXYGEN" position
and inhale deeply several times before leaving the
airplane. To bail out, proceed as follows:
Parachute Buckled securely
Anti-g suit Disconnected
Oxygen mask Disconnected from airplane
breather tube
Head set Disconnected
Hearted flying suit Disconnected
IFF MASTER switch “"EMERGENCY™
Canopy sliding section Open
Seat Highest position
Shoulder harness and lap belt Released
Slow the airplane as much as possible and then leave
promptly. If the roll-over technique is used, trim the
airplane "NOSE DOWN" before roll to help hold the
airplane in inverted flight.
OXYGEN SYSTEM EMERGENCY OPERATION.
If symptoms occur which suggest the onset of anoxia,
immediately depress the SAFETY PRESS button. If
for any reason the regulator becomes inoperative and
a constant pressure or flow of oxygen is not obtained
by use of safety pressure, disconnect the breathing
tube, use the oxygen bail-out equipment, and descend
below 10,000 feet.
Whenever excessive carbon monoxide or other noxious
or irritating gas is present or suspected, regardless of
the altitude, the air valve should be set at “100%
OXYGEN" position and undiluted oxygen should be
used until danger is passed or the flight is completed.
If it is necessary to remove the mask from the face for
a short time at high altitude, use the following
procedure:
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8. Take chree or four deep breaths of 100 percent
oxygen.

b. Hold breath and remove mask from face.

¢ As soon as practicable replace mask to face and
take three or four deep breaths of 100 percent oxygen.

d. Reset air valve lever to “"NORMAL OXYGEN"
position.
Do not exhaust oxygen supply below 300 psi except
in an emergency.
FUSL SYSTEM EMERGENCY OPERATION.
TRANSFER FAILURE. If there is a failure of the fuel
transfer system, proceed as follows:

FUEL TRANSFER swicch.. o OFF”
Fuel selector control Deured mnd -by position

Do not take off with the fuel control in either stand-by
position. While operating with the fuel selector con-
trol in either smond-by position, operation will prob-
ably be unsatisfactory above 12,000 feet. Keep an accu-
rate mental check on the amount of fuel remaining.
If there is sufficient altitude available, use a tank until
the fuel pressure starts to fluctuate. DO NOT run a
tank dry below 3,000 feet because fuel pressure will
be lost and there will not be sufficient time to restart
engine.
FUEL PRESSURE LOSS. If an auxiliary tank runs dry
with the fuel control handle in a stand-by position,
the fuel pressure may be regained by proceeding as
follows:
Fuel selector control MON" (main tank)
Auxiliary fuel pump "HIGH"
Mixture control “IDLE CUT -OPF until
approximately 6-pu fuel pressure is buile up
Airplane _Steep glide
PRIME switch Depn-. if necessary
FUEL PUMP FAILURE. If the engine-driven fuel
pump fails, proceed as follows:
Auxiliary fuel pump “HIGH"
Fuel selector control. ON" (mm tank)

ELECTRICAL SYSTEM EMERGENCY OPERATION.

If there is a gemerator failure, as indicated by the
GEN WARNING light, all nonessential electrical
equipment should be turned off before placing the
GEN & BATT switch in the “BATT ONLY” position.
Any piece of equipment which does not have an off-on
switch may be turned off by pulling out its circuit
breaker button. If there is a main inverter failure, as
indicated by the inverter warning light and by failure
of the G-2 compass and gyro horizon, place AC
INSTR TRANS switch in the “STBY” position.

Hote
The IFF radar system will not operase when
the AC INSTR TRANS switch is in the

Section il
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HYDRAULIC SYSTEM EMERGENCY OPERATION

The auxilisry hydraulic pump may be used to build
up hydraulic pressure if the main system pressure
drops. The primary use of the emergency hydraulic
system is to operace the wing flaps in case of a main
hydraulic failure. If the main system failure is due tw
a loss of fluid, there will be enough fluid available
for one emergency operation oanly; therefore, if the
emergency hydraulic system is used to acruarte some
other component, there will be no fluid left o lower
the flaps.

FLIGHT CONTROL EMERGENCY OPERATION.

If chere is a loss of flight control, it may be possible
to keep the airplane in the air by using the trim tabs.
Before deciding to attempt a landing after an indica-
tion of even slight damage to0 a control system, make
a simulated landing, at an alticude permitting bail-out,
to test control response. Do not try landing the air-
plane with tabs alone.

LANDING GEAR SYSTEM EMERGENCY OPERATION.

RETRACTION. Mechanical down locks prevent the
retraction of the landing gear as long as the weight of
the airplane is on the gear. If the landing gear control
is inadvertently placed in the "UP" position before a
take-off, the gear will not retract after wake-off until
the control is first placed in the "DOWN" position
and then moved back tw the “UP” position.
EXTENSION. To extend the landing gear when nor-
mal procedure fails, proceed as follows:

110 knots

EHERGEN(N DOWN™

WHEELS control

damage to the hydraulic reservoir will result.

If the landing gear will not extend with compressed
air, reset the WHEELS control to the "DOWN" posi-
tion and turn on the auxiliary hydraulic pump.

[eamon }

If the failure is due to a lack of hydraulic
fluid, extending the landing gear with the
emergency pump will use the emergency

and chere will be none left o lower
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The flap extension will be a full 50 degrees. If the loss
of hydraulic pressure is caused by a loss of fluid, there
will be only enough fluid available for one emergency
extension of the wing flaps. The wing flaps are de-
signed to start “"blowing up” at 100 to 115 knots. If
the “blow-up” feature is inoperative, restrict airspeed
to 130 knots with the flaps fully extended.

CANOPY SLIDING SECTION EMERGENCY
OPERATION.

INTERIOR. To open the sliding section from the
cockpit in an emergency, move the cabin control latch
inboard and pull the CABIN CONTROL aft into the
"EMERGENCY" position.

EXTERIOR. To open the sliding section from the out-
side when the control handle is in the "CLOSE" or

AN 01-45HGA-1

"STOP" position, open the emergency panel below the
cockpit on the right-hand side of the fuselage, and
pull the ring. The canopy sliding section can then be
opened by pushing it aft.

OIL SYSTEM EMERGENCY OPERATION.

A loss of engine oil will be signalled by the oil low-
level warning light. When the light goes on, place
the guard-covered OIL COOLER by-pass switch in the
“BY-PASS" position and prepare to make an emer-
gency landing. If the leakage is in the oil coolers, no
more oil will be lost and the airplane can be kept in
the air if power is reduced to prevent exceeding the
temperature limits, If oil is being lost at another point,
the oil level will continue to drop and engine failure
will result.




DESCRIPTION AND OPERATION
OF AUXILIARY EQUIPMENT

HEATING AND VENTILATING.

Fresh air for ventilation is tmken through an inlet in
the left-hand wing root and is passed through a fuel-
fed heater (figure 4-1) to the cockpit. The distribu-
dion of fresh air in the cockpit is controlled by an AIR
DISTRIBUTOR control (12, figure 1-7) and a DE-
FOGGER AIR coatro! (14, figure 1-7) located above
the right-band control shelf. The AIR DISTRIBUTOR
control has four positions: “VENT™ for ventilator flow
oanly, “"W'DSH'LD” for windshield flow only,
“WDSH'LD & VENT” for both, and “"OFF.” The
ventilator (8, figure 1—4), located below the rudder
pedals, has two foot-operated controls. The right-hand
foot control adjusts the amount of air flow. Rotating
the control forward opens the ventilator and rotating
the control aft closes it. The left-band foot control

adjusts the direction of the air flow forward and aft.
When heating is desired, the HEATER switch adjacent
w the AIR DISTRIBUTOR coontrol is placed in the
"ON" position. The heater will not operate until the
air-speed of the airplane reaches 120 knots. Two ther-
mal switches are incorporated in the heater circuit.
One thermal switch controls ignition and fuel cycling
to maintain heater ocutlet temperature below 250°F.
The other thermal switch shuts off heater operation if
a heater malfunction permits the outler temperature to
reach 350°F.

PITOT TUBE MEAT.

The pitot tube heat is used to preveat the forming of
ice on the pitot tube head. The PITOT HEAT switch
(8, figure 1-7) is located on the right-hand control
shelf outboard of the OIL DILUTION switch.

Table |. Communication and Asseciated Electronic Equipment

Type Desigmation
UHF Communication AN/ARC-27

Fumction

Two-way voice

Lecation of Controls
RH control shelf

Range
Line of sight

VHF Communication AN/ARC-1
(may be substituted

for AN/ARC-27)

Low-frequency
Navigation

Homing Navigation
Radio Altimeter

AN/ARC-5

AN/ARR-2A
AN/APN-1

IFF Identification AN/APX-6

Two-way voice
commuaication

Receives radio range
sigaals

Receives homing signals
Indicates altitude from
ground ¢o airpiane
Ideatifies sirplase for

Line of sight RH control shelf

20 to 200 miles RH control shelf

RH control shelf

RH control shelf and
instrument panel

RH control shelf

Line of sight
G w0 4,000 feec

Lime of sight

Reovised 15 April 1934
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COMMUNICATION AND ASSOCIATED ELECTRONIC
EQUIPMENT.

GENERAL. (See figure 4-2.) Either AN/ARC-1 vhf or
AN/ARC-27 uhf equipment may be installed in the
airplane. When the AN/ARC-1 equipmeat is installed,
a master radio control panel is added to the right-hand
control shelf. The master radio control must be turned
on before the commuanication, radio range, and navi-
gation equipment can be operated. The GEN & BATT
switch on the right-hand control shelf inboard of the
starter switch must be in the "GEN & BATT” or
"BATT ONLY” position to operate any of the elec-
tronic equipment in flight or in taxiing. With external
power connected, the electronic equipment may be
operated with the GEN & BATT switch in the "OFF”
position. The microphone and headphone receptacle
(18, figure 1-7) is clipped to the right-hand side of
the cockpit. The microphone switch is on the top of
the THROTTLE control ranging grip.

AN/ARC-27 UHF COMMUNICATION RADIO SYS-
TEM. (See figure 4-2.) The controls for the uhf system
are located on the right-hand control shelf. To operate
the uhf system, place the T/R control in the "T/R"
or "T/R + G REC" position, and turn the CHANNEL
control to the desired chunnel. Adjust the VOLUME
control for a comfortable volume level. 1f reception
or transmission on a particular channel fails, try other
channels. A list of uhf channel frequencies is located
forward of the WING FOLDING control.

AN ’ARC-1 VHF COMMUNICATION RADIO SYS-
TEM. (See figure 4-2.) The controls for the vhf system
are located on the right-hand control shelf. To operate
the set, place the MASTER radio control toggle switch
in the “ON" position, turn the CHAN SEL switch 1o
the desired channel and the GUARD-MAIN T/R
switch o “GUARD,"” "BOTH,” or "MAIN T/R.” Ad-
just the volume with the COMM VOLUME control
on the MASTER radio control vanel. If reception or
transmission fails on a particular chanpel, try other
channels.

AN/ARR-2A NAVIGATION RADIO SYSTEM. (See
figure 4-2.) The pavigation receiver controls are lo-
cated on the right-hand control shelf. To operate, set
the CHAN SEL switch to the desired channel, place
the PITCH control in the "NAV" position, and turn
the VOL control to a comformble volume level.

AN 'ARC-5 RANGE RADIO SYSTEM. (See figwre
4-2.) The range receiver controls are located on the
right-hand control shelf. To operate the system, turn
the SENS control to a comfortable level and set the
frequency dial to the desired frequency.

AN/APN-1 RADIO ALTIMETER SYSTEM. The
radio alticude indicator (4, figure 1-8) is located in
the top row of instruments on the instrument panel.
To operate the radio altimeter syscem, turn the lower
control on the face of the indicator in the direction
indicated. Turn the upper control to the desired range.

Revised 15 Apeil 1954
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zCAUﬂON'

Do not use the 0-to-4,000-foot range’ of the
radio altimeter when flying below 600 feet.
The system is not calibrated for such use and
inaccuracies would result. The radio altimeter
is also insccurate during AN/ARC-27 UHF
transmission.

An altitude limit switch (24, figure 1-7) is located on
the right-hand control shelf inboard of the radio con-
trols, The limit switch sets the altitude below which
the altitude warning light, located on the instrument
panel adjacent to the indicator, will go on.
AN/APX-6 IFF IDENTIFICATION RADAR SYS-
TEM. (See figure 4-2.) The IFF system controls are
located on the right-hand control shelf. Unless in-
structed otherwise by local authority, turn the IFF on
as follows:

MASTER control “NORM"”

MODE switches "ouT” 8
To transmit an emergency signal, depress the dial swop
and rotate the MASTER control to the "EMERGEN-
CY™” position.

Do Not Use the 04000 Foot Ro! of the Redio
Altimeter When Flying Below 600 Fet!




WITH AN/ARC-27 INSTALLED WITH AN/ARC-1 INSTALLED

Figure 4-2. Radio Controls
- Revised 15 April 1954
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with the quick-disconnect fisting projecting from a
horn on the front of the seat pan. A repeatcr flow
indicator and pressure gage (15, figure 1-6) are
located forward of the MASTER WATER INJEC-
TION switch on the left-hand control shelf. The
oxygen bottle is located in the radio compartment on
the forward bulkhead. A filler check valve is locared
in the oxygen line near the centerline of the same
bulkhead.

PREFLIGHT CHECK. Be sure that the oxygen shutoff
valve is open and that the pressure gages read 1,800
(+50) psi at 70°F(21°C), indicating a full bortle.
Test the oxygen regulator for leakage by obstructing
the outlet of the breather tube. If the flow indicarors
open in less than 30 seconds, excessive leakage exists
and the regulator should be replaced. Check mask fit by
putting on the oxygen mask and attaching to the hel-
met, as in flight. Connect the oxygen mask to regulator
couplings and depress the SAFETY PRESS button.
Take a deep breath and hold. If flow indicator opens
(all black showing) a leak is indicated. Tighten mask
straps until flow indicator closes (white face showing).
Release SAFETY PRESS button. Do wot use a mask
that leaks. Fully engage mask and breather tube coup-
lings and check force required to disconnect. Force
should not be less than 10 pounds.

OPERATING INSTRUCTIONS. Oxygen shall be
used constantly while above 5,000 feet at night and
above 10,000 feet during the day. During all flights
the air valve shall be set to the "NORMAL OXYGEN"
position except during flights above 30,000 feet and
under emergency conditions, as directed in section III.
When flights above 30,000 feet are planned, the use
of 100 percent oxygen from the ground up is recom-
mended. The SAFETY PRESS button should be de-
pressed at all times when flying above 35,000 feet, or
at any time anoxia is suspected. Routine use of the
safety pressure at lower altitudes is not recommended
because of the high oxygen consumption.

[“caumon

If the SAFETY PRESS button is depressed
when the mask is not securely on the face,
oxygen will be rapidly exhausted.

During a flight requiring oxygen, frequently check
oxygen flow and pressure indicators. At altitudes above
approximately 41,000 feet the flow indicator will not
blink, but the positive pressure in the mask is an un-
mistakable indication that oxygen is being delivered.
While on oxygen, occasionally check mask for leakage
by use of the SAFETY PRESS button, as described for
a preflight check. On completion of flight, place air
valve control in the “1009% OXYGEN" position, and
turn off the shutoff valve below the right-hand con-
trol shelf.

p—

NAVIGATION EQUIPMENT.

G-2 COMPASS. The G-2 compass indicator (8, figure
1-8), located in the top row of instruments on the
instrument paoel, gives the pilot the gyro-smbilized
magnetic heading of the airplane. The center dial gives
an unstabilized magnetic heading. The indicator may
be operated as a free-directional gyro by placing the
G-2 COMPASS switch (7, figure 1-8), located above
the indicator, in the "FREE DG" position. While the
indicator is being operated as a directional gyro, pre-
cession errors must be corrected from time to time. To
operate the system under compass control, place the
G-2 COMPASS switch in the "COMPASS CONTROL"
position. Allow 3 minutes after power is turned on for
the gyro to reach full speed. Depress the resetting
knob and set the direction indicator dial to the head-
ing of the airplane as given by the center dial. Hold
for 2 seconds and release straight out. The direction
indicator dial will align itself correctly in abour 2
minutes. The G-2 compass power is supplied by the
a-c electrical system.

STAND-BY COMPASS. The stand-by compass (13,
figure 1-8), located in the top row of instruments on
the instrument panel, is a direci-reading magnetic com-
pass. The stand-by compass is used if the G-2 system
fails.

COMPASS CORRECTION CARDS. Two compass cor-
rection cards (3, 15, figure 1-8) are located on the
right- and left-hand sides of the instrument panel to
give magnetic deviations for various magnetic head-

ings.
ARMAMENT.

GENERAL. All armameat circuits except the gun
charging, gun heating, and gun camera heating circuits
are supplied with electrical power through the master
armament circuit. The MASTER ARMT switch
breaker, located in the gun swiwch box (2, figure
1-4) on the left-hand side of the cockpit cowl, con-
trols the master armament circuit. The MASTER
ARMT ' switch breaker is opened when the arresting
hook control is placed in the "DOWN" position, and
it must be manually reset if the armament system is
to be used.

FIRE CONTROL. The airplane is equipped with a MK
6, Mod 0, fire control system, which incorporates a
MK 8 lead-computing sight (3, figure 1—4). The sys-
tem is controlled by the MASTER ARMT switch
breaker, the ranging throtte grip (11, figure 1-6), the
span lever on the face of the sight, the SELECTOR and
DIMMING switches (34, figure 1-6) on the left-hand
control shelf, and the DIVE ANGLE switches in the
gun switch box on the cockpit cowl. To operate the

W
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fire control system as a gun sight, proceed as follows:
MASTER ARMT switch breaker "ON"
Span lever Span of expected rarget
DIVE ANGLE switches "GUNS"
SELECTOR switch “FIXED & GYRO" or "GYRO"
DIMMER switch As desired
Ranging chrotcle grip Rotate as needed 1o keep
gyro image diameter equal to target span
To operate the fire control system as a rocker sighe,
proceed as follows:
MASTER ARMT switch breaker "ON"
DIVE ANGLE switches "ROCKETS" and
"ABOVE 35 " or "BELOW 35 ,”
depending on expected dive angle
SELECTOR switch "FIXED & GYRO" or "GYRO"
DIMMER switch As desired

Light for the computing sight reticle images is pro-
vided by two lamp bulbs in the base of the sight. To
replace a burned-out lamp bulb, open the lamp cover
below the crash pad and remove the defective lamp
bulb. Insert one of the replacement lamp bulbs pro-
vided, with the frosted spot toward the interior of the
sight, and close the cover.

GUNNERY EQUIPMENT. The four M-3 20-mm

wing guns are hydraulically charged and electrically

fired. A maximum total of 924 rounds of ammunition
may be provided. A gun camera, enclosed in the right-
hand wing leading edge, is actuated when the guns or
rockets are fired. The guns and gun camera are electri-
cally heated. The gunnery switches are located in the
armament switch box on the left-hand side of the cock-
pit cowl, excepr for the trigger switch, which is located
on the control stick. To charge the guns, proceed as
follows:

GUNS READY-SAFE switch "READY™

PUSH-TO-CHARGE burtton Depress

The guns may also be charged by placing the GUNS

READY-SAFE switch in the "SAFE" position for 1

second and then in the "READY" position.

To fire all the guns after charging, proceed as follows:
MASTER ARMT switch breaker "ON"
GUNS READY-SAFE switch "READY"
FIRING switches "ON"
Trigger switch Depress

To secure the guns, proceed as follows:
MASTER ARMT switch breaker “"OFF"
GUNS READY-SAFE "SAFE"
FIRING switches "OFF"

If the trigger should stick, causing uncontrolled firing,
place the MASTER ARMT switch breaker in the
"OFF" position. To stop a runaway gun, place the
GUNS READY-SAFE switch in the “"SAFE" position.
To clear a stoppage, charge the guns.

SECURTTY INFORMATION — QUSRS
AN 01-45HGA-
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If a stoppage occurs during use of high-ex-
plosive incendiary ammunition, do not cycle
the gun chargers more than rwice.

BOMBING EQUIPMENT. Bombs, 11.75-inch rockets,
or MK 12 droppable fuel tanks may be carried on the
two center section pylons and on the ceaterline pylon.

= -—

{ CAUTION |

R et
When 11.75-inch rockets are carried on the
center section pylons, the flaps are limited o
a 30-degree deflection.

The center section pylons can carry bombs weighing
as much as 1,600 pounds. The centerline pylon can
carry bombs weighing as much as 2,000 pounds. The
BOMB AND ROCKET arming switch and BOMB
RACKS switches are located in the bomb and rocket
switch box (4, figure 1—i) on the right-hand side of
the cockpit cowl. The bomb, 11.75-inch rocket, and
fuel tank release button is located on the upper left-
hand side of the control stick grip. To drop the bombs,
11.75-inch rockets, or fuel tanks, proceed as follows:

MASTER ARMT switch breaker "ON"
BOMBS OR ROCKETS arming switch “NOSE
AND TAIL ARM" or "TAIL ARM"

as desired; "SAFE" for drop tank

BOMB RACKS switches "ON" as desired
Release button Depress

To drop the bombs, 11.75-inch rockets, or fuel tanks
when the electrical release system is inoperative or in
an emergency when speed is essential, the manual
FMERGENCY BOMB OR DROP TANK RELEASE
(1, figure 1-6), located on the left-hand control shelf,
may be used. Push the manval EMERGENCY BOMB
OR DROP TANK RELEASE forward into the center
right- or left-hand slot to release the pylon stores. If
the arming circuits are inoperative, the bombs or 11.75-
inch rockets will be dropped unarmed. To secure the
centerline and center section pylons, proceed as follows:

MASTER ARMT switch breaker "OFF"
BOMBS OR ROCKETS arming switch "SAFE"
BOMB RACKS switches "OFF"

ROCKET EQUIPMENT. Ten 3.5- or 5-inch HPAG or
HVAR rockets, ten 250-pound bombs, or six 500-pound
bombs may be carried below the wing outer panels.
The rocker system is controlled by the MASTER
ARMT switch breaker, the ROCKET READY-SAFE
switch and the BOMBS OR ROCKETS arming switch
in the bomb and rocker switch box, the rocket selector
switch (11, figure 1-8) in the top row right-hand side
of the instrument panel, and the rocket firing button
on the lower left-hand side of the control stick grip.
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Salvo firing is not possible. To fire rockets or release
bombs from the outer panel launchers, proceed as
follows:

MASTER ARMT switch breaker ... _"ON"

ROCKETS READY-SAFE switwch

or

WING O. P. BOMB-ROCKET switch
(BuNo. 129318 only) “BOMBS" or

“ROCKETS"”

BOMBS OR ROCKETS
arming switch "NOSE AND

TAIL ARM”
or “TAIL
ARM”

No. “1” for singles,
No. “6” for pairs
Rocket firing button Depress

To secure the outer panel rockets or bombs, proceed as

follows:

MASTER ARMT switch breaker

ROCKETS READY-SAFE switch

Rocker selector switch

“OFF"
“"SAFE"

or
WING O.P. BOMB-ROCKET switch
(BuNo. 129318 oaly)
BOMBS OR ROCKETS arming switch

Table ill. Rocket Firing Sequence

Note

Rocket swrions are consecutively numbered
from the lefi-hand ourboard station to the
right-hand outboard station.

Rockes Selector
Switch Position
1, Start Singles

Emergized Rockes
Stration(s)

Start Pairs

<
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TOW TARGET EQUIPMENT. The tow target equip-
ment is furnished as loose equipment to be installed as
needed. When installed, the lacch projects from - the
bottom of the fuselage aft of the cockpit. The release
control (30, figure 1-6) is below the shoulder harness
lock control on the side of the left-hand control sheif.
Pulling up the release handle mechanically releases the
tow target lime.

MISCELLANEOUS EQUIPMENT.

ANTI-G SUIT SYSTEM. The anti-g suit qui
connect firting (36, figure 1-6) is located on the
hand control shelf, inboard of the il

firting is covered with a cap when not in
pressed air for operating the system

Ravised 15 April 1954
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the positive pressure of the engine-driven vacuum
pump. The cystem operates auromatically after the suit

When you are using an anti-g suit you will
have an increased resistance to the effects of
high acceleration. If you have previously de-
pended on “greying out” w judge the severirty
of a maneuver, you must develop a new sense
of feel o avoid structural failure of the air-
plane. Combat maneuvers should be practiced
with the aid of the accelerometer until you
can accurately judge accelerations while wear-
ing an anti-g suit.

UTILITY RECEPTACLE. A utility receptacie marked

“PORT EQUIP” (20, figure 1-7) is located on the
right-hand control shelf. The receptacle supplies elec-
trical power to the pilot’s heated flying suit.

MAP CASE. The map case (19, figure 1-7), for hold-
ing maps and flight data, is mounted aft of the right-
hand control shelf.

BAGGAGE COMPARTMENT. A baggage compart-
meat for stowage of 100 pounds of nonmagnetic gear
is locared in the radio compartment. The radio com-
partment access door is below and aft of the cockpit on
the right-hand side of the fuselage. It is opened with
four flush latches. The zipper fasteners on the canvas
baggage cover must be safety wired together after
stowing gear.

HEADREST. A fixed headrest is bolted to the pilot's
seat bulkhead for catapulting operations.

RELIEF TUBE. The relief tube horn is secured in s
cup on the forward side of the control stick base. The
slack in the hose is taken up by an elastic cord

the cockpit floor. '

CHECK LISTS. An edge-lighred check list (19, figure
1-6 and 2, figure 1-7) is mounted on the forward in-
clined end of each control shelf. One lists the oper-
dions for landing, the other for mke-off.

CATAPULT HANDGRIP. A handgrip is located be-
hind a flap (16, figure 1-6) in the side of the cockpit
abead of the throttle. The handgrip may be extended







GENERAL.
Nodccmmbeuhnofthecnckpirinnmmmrk-
inpinmtheymptaentlimindoudntmm”
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under the heading dealing with its limitation.

INSTRUMENT MARKINGS.
See figure 5-1 for instrument markings. All instru-
ments are marked for 115/145 fuel

Cylinder temperarures — Mmaximum
Take-off and milieary power _
Normal rared in "AUTO-RICH”
Normal rated in "AUTO-LEAN" _

Maximum coatinuous ia any power
Desired for continuous operation __ Below

Oil pressures — minimum
2,600 rpm at 85°C
2,250 rpm at 85°C
1,200 rpm at 85°C _
Idling

Desired at 2,200 rpm and 60°C --85-90 psi
Oil

Cn-l.pow(ﬂd.dninh)

*Masifold pressure lisced writh

Revised 15 Septembor 1954

High blower_ 66 in.
Low blower 70 in.
(Full throttle and airspeed will deter-
mine maximum manifold pressure for
Mh.tminlowblower).
leolmdniﬁnrypover(limimdemin)
High blower 49.5 in.
Low blower Y 58 in.
Grade 100/130 fuel — military rated
power (2,800 rpm) — low blower
53 in. (sea level)

w0
52 in. (4,000 fe.)
Mixture coatrol
Position for all eagine speeds above
normal rated power (2,600 rpm) “AUTO-RICH"
AIRSPEED LIMITATIONS,

The ; jible indicased s e

Mw-d-lymmm-hﬂum:

Wid:fhplnduq' gear retracted

and canopy closed . As shown in fig. 5-2
'ith&chﬂigndwmudhchd 350 knots
For actuating the flaps (with che

relief mechanism in operation) 200 knots

For the (with the relief mechanism
-mnth.) flaps (wi

Flep Speed
e 2
30° 170 knoes
40° 145 knoes
50° 130 knots

Moty
To-hhhgthp-&inqdm
dthn-i-hﬂn.p-d-iqm«
-lluin-,unolthhiq'-.n&n
beake is permitted only in the full dows and
locked position.

m-—ﬂ.“ 'otr, r’buid-v 2600, limies for masi-
45




-MMCMH'IWN
for Toke-off or Military Power
(Hemited to 5 minutes) and for
Normel Rated Power in “AUTO-
RICH” (Bmited to | hour)

-mmcﬁh‘uw
Temperciure ot Power
Any Except

Figure 5-1. Instrument Markings Diagram (Sheet | of 2)
Revised 15 September 1954




Mink Ol T
Take-off and Flight

EB Maximum Oil Temperature for Level

- Moximum Oil Tempsrature for Climb
A Normal Fuel Pressure
A Minimum Ol Pressure for idling
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Limitationy

In severe rurbulence, speeds in the range from 150 w0
300 knots 1AS are recommended.

ACCELERATION LIMITATIONS.

Except as otherwise limited by the restrictions imposed
in the paragraph eatitled “STORES” and except that
accelerations at which buffeting is encountered shall
not be exceeded, the maximum permissible accelerations
in smooth air for airplanes of 13,200 pounds gross
weight are as shown in figure 5-2. When flying in
conditions of moderate turbulence, it is essential that
accelerations resulting from deliberace maneuvers be
limired to 5.0g for gross weights of 13,200 pounds in
order to minimize the possibility of overstressing the
airplane as a result of the combined effects of the gust
and maneuvering loads. If the gross weight is greater or
less than 13,200 pounds, the perm’ iible accelerations
will decrease or increase respectively. To determine the
maximum permissible accelerations at gross weighes
other than 13,200 pounds, multiply the appropriate

acceleration from figure 5-2 or that given sbove for
moderate turbulence by the ratio of 13,200 pounds t
the new gross weight, except that 7.5g positive and
3.4g negative shall never be exceeded in smooth air
and 5.0g shall never be exceeded in moderate
turbulence.

WEIGHT LIMITATIONS.

The maximum recommended gross weights are as
follows:
Field take-off
Field landing e e 2 i SRR
Capulting — . . . 18800°1K
Asrested landing . 13,000 b
Whenever it is operationally practicable, arrested land-
ings shall be made at gross weights of 12,500 pounds or
less in order to increase the service life of the airplanes
by reducing the number of high loads applied to the
airframes.

_..19,400 1b
15,000 Ib

e
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Figure 5-2. Operating Flight Strength Diagram




PROWIBITED MANEUVIRS.
mldlowi-.mmpcmmdwbunot

(Not to exceed 10 seconds)

The following maneuvers are permitted when carrying
stores:

Inverted flight

Aileron rolls

Wingovers
ANERONS.
Full-stick throw of the ailerons shall not be used at
speeds in excess of 300 knots IAS. At higher speeds
the use of ailerons shall be limited to the same stick
force as is required for full throw at 300 knots, but
shall not exceed V4 throw at 350 knots IAS and Y
throw at 400 knots IAS. Large or abrupt aileron deflec-
tions shall be avoided when flying in rurbulent air.

External stores of weights not exceeding those shown
in figure 5-3 may be carried, singly or in combination,

(Not to exceed 10 seconds)

Goction W
Umnitertioas

under the same restrictions of flight, catapulting, sad
arresting that apply without such stores, except o8
noted hereinafer.

(1) Asrested landings are not permitted with fuel
in the externsl tanks, with a 2,000-Ib bomb, or with
rockets installed, excepe under emergency conditions.

(2) When carrying & 2,000-Ib bomb, the maximum
permissible positive acceleration is 5.0g.

(3) Catapulting, deck takeoffs, and landings with
combinations of stores which result in unsymmertrical
weight to the left shall be avoided because of insuff-
cient rudder and sileron control at speeds near the
stall.

(4) Sway braces shall not be carried on wing center
section pylons when the sirplane is catapulted without
stores on these pylons.

The maximum permissible arresting bhook
46,800 pounds and the maximum perm
tudinal decelerstion for arrested landing is
ultimate barrier engagement force is 58,500
and the ultimate-strength loagitudinal decelerarion
barrier engagement is 4.5g.

five wing sistions on
each cuter panel.

Store up o 1,600 pounds.







GENERAL.

The flight characteristics of this airplane are those that
would normally be expected of a propeller-driven high-
performance fighter. Extension of the landing gear,
cowl flaps, and wing flaps changes the wim only
slighsly.

STALLS.

The stalling characteristics of this airplane are con-
sistent with those experienced on earlier model F4U-
type airplanes and are not considered abnormal. Stall
warning, as indicated by slight airframe buffeting,
occurs at speeds very close to the actual swall and
therefore will not provide a positive and early indi-
cation to the pilot. With power on, the variation of
elevator control force and ‘or position in approaching
the stall is very slight and therefore does not pro-
vided a large degree of feel or a change in angle of
attack or airspeed. For these reasons, FLIGHT IN
CLOSE PROXIMITY TO THE STALL AT LOW
ALTITUDES SHOULD BE AVOIDED OR AP-
PROACHED WITH CAUTION.

[ caumon |

Pilots should thoroughly familiarize them-
selves with the stall characteristics of this air-
plane in both clean and landing configura-
tions in straight and level flight and in turns
of various banks, as well as stalls in the land-
ing configuration, using various flap posi-
tions and power settings while simulating
approach and landing conditions.

At the stall with power off, the airplane exhibits a
moderate nose-down pitch and roll-off in either direc-
tion. With power on and flaps down, a roll-off to the
leﬁuthmni:viohlunndhmpnidbyalo-

in altitude of 600 to 900 feet.

LerT TRIM gign
wiNe TABS wine
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On the basis of flight test information obtained on the
F4U-4 airplanes, it is anticipated that the AU-1 air-
planes, when equipped with the Aero 14A rocket
launchers with or without external stores, will not
have sufficient right rudder control to avoid spins dur-
ing accelerated stlls in left turns. Because of these
rudder control characteristics and because of inade-
quate stall warning in these configurations, pilots are
cautioned to exercise care in low-speed steady and
maneuvering flighe.

I- WARNING l

No intentional spinning of this airplane is
permicted.

GENERAL. The spinning and spin recovery charac-

teristics of this airplane are somewhat more severe

than those of the earlier F4U-type airplanes. Satisfac-

tory recovery from spins of five turns in each direction

in the clean condition and from ooe turn in the land-

ing condition has been adequately demonstrated for
= — N
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all presently required spin entry coaditions. The oum-
ber of turns required for recovery from 5-turn spins
in each direction varies between 1) and 3}2 turns
in the clean condition depending upon the type of
eatry and number of turns in the spin. In the landing
condition from a l-turn spin, in both directions, the
average recovery requires %4 turn, Spins in either direc-
tion are, in general, oscillatory in character. A lateral-
directional oscillation combines with the initial longi-
tudinal oscillation if the airplane is held in the spin
for more than 2 turns. However, the oscillation should
not be interpreted to mean that a flat spin is develop-
ing. Recovery should be normal with forces within the
capabilities of the average pilot. Tabs, especially the
elevator mb, should be used if the recovery forces are
too high. Inverted spins will probably be to the right.
Recovery from an inverted spin requires the applica-
tion of full controls, but the control forces will be
about one-half of those required for a normal spin.

NORMAL SPIN RECOVERY TECHNIQUE. To re-
cover from a normal spin, proceed as follows:

THROTTLE controi Full “"CLOSED”
PROPELLER contro) Full "DECREASE”
Rudder control (pedals) Full opposite to direction
of turn
Full forward
Neutral

Elevator control (stick)
Aileron control (stick)

Apply opposite controls sharply, leading with fall
opposite rudder followed V2 turn later by fw!l forward
movement of the control stick. An incresse in the
rudder pedal force will be noted when the stick is
moved forward but full rudder pedal throw should be

reapplied and held if any movement has occurred. The
aileron position during recovery is not considered crit-
ical and, in general, should be rewained in neutral. The
rate of romtion will increase significantly upon appli-
cation of controls for recovery, which is a good sign
that recovery is starting. Hold full reversed controls
until rotating stops and the airplane is thrown to an
inverted artitude with considerable negative g. This
recovery condition is very positive and should not be
confused with an inverted spin. At this point, the
controls should be neutralized and the airplane pulled
out in a symmetrical pull-out. The airplane must be
eased out of the ensuing dive. Avoid a rapid aft stick
movement as a high-speed stall may result with an
accompanying spin re-entry requiring more altitude
for recovery. If unable to hold full opposite controls
and the stick walks back, return controls with the spin
for a brief interval, and repeat full recovery control
motion.

Note

Full forward stick (against the stops) must
be applied and held for spin recovery. It is
further recommended that the airplace in a
well-developed spin should be abandooed
only if the recovery conmtrols cannot be ap-
plied and held, and /or the airplane reaches
an altitude below 5,000 feet.

INVERTED SPIN RECOVERY TECHNIQUE. In-
verted spins will probably be to the right. The needle
of the rurn-and-bank indicator will show the direction
of the spin. Check the direction of the meedle of the
turm-and-bank indicator before applyimg corrvective

“_ .. with loads on all three pylons, buffeting will probably occur . .."




Weight — 13,000 Pounds

Angle of
Dank

Stalling
Speed — Knots
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ABOVE 25000 FT AIRPLANE STALLS
BEFORE REACHING 4g's

' P-’OUT

OF PULL-OUT

)
“
e
«
8
=
=
=
&

ALTITUDE LOST
IN PULL-OUT

HOW TO USE CHARTS: Select iate chart, depending upon
mbmbn("ﬂh)hhh:ninw“-«n;m-

1. Enter chart ot line nearest octval altitude ot start of puilout (for
example 7,500 feet).

2. On scale aleng altitude line, select point nearest the IAS ot which
pull-out is started (330 knots IAS).

3 mmﬁauydwnmpintonwmoldinmhiio)dimly
airspeed.

4 ﬂwmwhhmhdwhwmuw
pul (constant 4g pull-out, 1500 fi; constant g pull-out, 900 f).

¢

Figure 6-2. Dive Recovery Chart (Sheet 1 of 2)
R




ABOVE 15000 FT AIRPLANE
STALLS BEFORE REACHING 6g's

]

1. IAS and cliitude at beginning of pull-out must
ke within red curve to avold exceeding airplane
restrictions in the pull-eut.

2. Gross weight 12,900 Ib. Altitude los? in pull-
out does not vary appreciably with externcl
stores loodings.

3. Red curves on chart indicate estimated dato

Figure 6-2. Dive Recovery Chart (Sheet 2 of 2)
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controls. Recovery from a well-developed inverted spin
requires the application of full controls, but the con-
trol forces will be about one-half of those required for
& normal spin. To recover from an inverted spin, pro-
ceed 23 follows:

THROTTLE control Full "CLOSE”
PROPELLER control Full "DECREASE”
Turn-and-bank indicator Check for direction of spin
Elevator control (stick) ’ Full aft
Rudder control (pedals) Full opposite to direction
of turn
Aileron control (stick) Neucral
Neutralize che controls immediately after the rotation
StOps to prevent entering a normal spin. Ease the air-
plane out of the ensuing dive to avoid an agcelerated
stall.

Note

If an attempted maneuver results in an in-
verted nose-high attitude with insufficient
speed and a high power serting, pull the
THROTTLE and PROPELLER controls full
aft and allow the airplane to fall out of the
maneuver. Avoid excessive use of controls.

LEVEL FLIGNT.

Stability is good during level flight at all speeds within
the limits of the airplane. Moderate trim changes are
needed to adjust for changes in speed.

SECURITY INPORMATION
A3 01-45HGA-)

FLIGHY CONTROLS.

There are no unusual control reactions in this airplane.
Flight test daca on the F4U-5 airplane indicate that
stick force versus acceleration does not vary appreci-
ably with Mach number within the airplane restric-
tions (figure 5-2). Stick force per g increases with for-
ward movement of the center of gravity.

MANEUVERING FLIGHT CHARACTERISTICS.

Flight characteristics during maneuvers are normal. To
reduce turn radii, use 20 degrees of wing flap ac 200
knots or less. Pilots unfamilisr with this airplane
should enter slow rolls at 180 knots and loops or
Immelmanns at 280 knots.

DIVES.

Flight characteristics are normal and control forces are
not excessive during dives. Use of the landing gear as
a speed brake within the airspeed limit requires some
nose-up trim adjustment and is permissible only with
the gear fully extended and locked except in emer-
gency. See figures 6-2 and 6-3 for dive recovery data.

EXTERNAL LOADS EFFECTS.

With loads on either the centerline pylon or the center
section pylons no buffeting is likely to occur at speeds
and accelerations within the limits of the airplane.
With loads on all three pylons, buffeting will probably
occur at speeds between 300 to 350 knots. When buffet-
ing occurs, reduce speed to prevent damage to the wing
flaps.

—

angles shown, pull-out must
begin at or below the speeds shown
at each altitude to aveid excesding
the Hight restrictions of the airplane.

For the dive

Figure 6-3. Limit Speeds for Various Dive Angles




ANGLE OF ATTACK OF LONGITUDINAL LEVELING LINE

>

I, Combear Condition — Noemol , 68% internal Fuel
+ 10 - 5-lnch Rockeés. Gross = 13,926 Pounds.

2. Swubtract 0.23° (4 MILS) to Oblain Armament Datum Line.
3. Add 8.27 Degrees (144.3 MiLS) to Obtain Rocket Datum Line,

Figure 6—4. Angle-of-Antack Chart







MANUAL LEANING. Manual leaning is possible, but
is not recommended because there is no way to judge
the effect on engine output and fuel consumption.
SUPERCHARGER SHIFT CONSIDERATIONS. See
figures A-5, A-6, and A-19 for altitudes and manifold
that will require supercharger shifting. To
:hifuhempetchngetfronlowuohi‘bndo,pmaad
as follows:
THROTTLE control _Reduce setting t avoid
PROPELLER control . Reduce to approximately
1,700 rpm
SUPERCHARGER control ___Shift smoothly from
“LOW" to "HIGH" without
stopping between positions
lndiqufmﬁ.hwb'rdn,ﬁem
control setting does mot have w0 be reduced. When
under combat power or in an emergency, the shift may
be made without changing the THROTTLE and PRO-
PELLER coatrols. To allow clusch hest to dissipate, a
second shift should not be made for 2 minutes after the
first shitr. To prevent sludging and the resultant dam-
age tw the the clutches must

- supercharger, th supercharger
be exercised before esch flight and every 3 hours in the
-irduring.loqli.h:vhenopa-dui-mm
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CYLINDER HEAD TEMPERATURE CONSIDER-
ATIONS. Cylinder head temperatuses are normally
controlled by regulating the air flow by adjusting the
position of the cowl flaps. Under abnormal conditions
such as a descent with reduced power during cold
wutha,:hem'lllpsmynmhepthecylindu
head temperatures within the recommended limits. Cyl-
inderhudmmpulmmn-ybeincmdby (1) mak-
ing sure the cowl flaps are closed, (2) increasing the
dngbylowuingd-hnding;ur-nd.’othp. (3)
increasing power, or (4) using a mixture leaner than
"AUTO-RICH.”




Section VI
Systems Operation

in the "ON" position for all flight operations. For the
procedures to be followed in the event of a fuel trans-
fer failure, refer to section I1I, Emergency Fuel System

Operation.

AUXILIARY PUMP. The AUXILIARY FUEL PUMP
switch is placed in the "HIGH" position for take-off
and landing, and in the event of a main fuel pump fail-
ure (section I, Pump Failure). Normal and combat
operations require the use of the "LOW" position.

SECURITY - INFORMATION — SIS
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TRANSFER. When external tanks are carried, the
transfer system is put into operation after take-off and
kept in operation until the external tanks are empty
or until landing. Fuel is transferred by placing the
FUEL TRANSFER switch in the "LEFT TANK" or
"RIGHT TANK" position. When the FUEL TRANS-
FER warning light goes on, the switch is placed in the
other tank pusition or in the "OFF" position. The
“LEFT TANK' v sition causes fuel to be transferred
from either the ic t-hand or centerline tank.










No provisions have been made in this airplane for
flight operations under extreme weather conditions.

NIGHT FLYING.
Although not designed as a night fighter, this airplane
has all the smability and cockpit lighting necessary to

permit successful tactical flights ac might.

INSTRUMENT FLIGHT PROCEDURES.

The instrument flight procedures for this airplane are
similar to those for any single-engine airplane. See
figure 9-2 for suggested instrument approach pattern.

FLIGHT IN THUNDERSTORMS AND TURBULENCE.

Flight through thunderstorms should never be re-
garded lightly. However, when even violent
thunderstorms may be traversed safely by (1) prepar-
ing the airplane and yourself before entering the
storm, (2) staying within the penetration speeds given
in figure 9-1, and (3) concentrating on maintsining
attitude. To prepare the airplane, proceed as follows:
MIXTURE control " AUTO-RICH”
PROPELLER control _____Adjusted t 2,600 rpm
CARBURETOR ALTERNATE AIR switch—"ON"
G-2 Compass switch "COMPASS CONTROL"”
PITOT HEAT swiecch_..________________ “"ON"
Radio .

exceeded. The greates: danger from lightning lies in
the possibility of a flash briefly blinding the pilot.
COLD WEATHER PROCEDURES.

GENERAL. This airplace is not equipped for flight
operations during extreme cold or icing conditions.
During moderate cold spells operations may be carried
on successfully.

EXTERIOR CHECK. In addition to mormal checks
(section Il, Exterior Inspection), be sure that ali cov-
ers have been removed aad that all exverior surfaces, in-
take openings, and vent holes are free of ice and frost.
INTERIOR CHECK. Make a normal cockpit check
(section 1I, On Entering Airplane).

PRESTART PROCEDURES. Heat engine with port-
able heater w aid in starting, and have propeller
turned chrough (section II, Before Searting Engine).
STARTING. It is important that external power be
used for starting in cold weather. Use normal starting
procedure (section II, Searting Engine); bear in mind
that diluted oil increases fire hazard during starting.
WARM-UP AND GROUND TESTS. Warm up the
engine thoroughly. Lesning the mixture wo slighdy
less than "AUTO-LEAN" will aid in warming the
engine. Do not close the cowl flaps for ground opers-
tion. Use the same ground tests as would be used for
normal operation (section II, Ground Tests).

V (Knots) 1AS ]|
|_Severe T T




Section IX
All Weather Operation

TAXIING. Use extreme caution if taxiing on ice or
packed snow. If temperatures are near freezing, avoid
taxiing through water or slush. Wet brakes may freeze
in the air, and water thrown by the propeller may
freeze on intakes, vent holes, and control surfaces.

BEFORE TAKE-OFF CHECK. In addition to the nor-
mal check (section I, Before Take-Off), make sure
that the surface control and tab movements are free.
TAKE-OFF. If take-off is to be made from ice or
ed snow, apply throttle slowly and do not hold
brakes. Use 50 degrees of flap. When airborne, work
the tabs, if wet, to prevent their freezing.
FLIGHT. No difficulties other than icing should be
experienced in cold weather flight. Avoid severe icing
conditions. Moderate icing conditions can be combated
with pitot tube heat and alternate carburetor air. Dur-
ing let-downs, cylinder head temperature may be main-
tained by increasing the drag through the use of
wheel and or flaps. The engine may tend to run rough
at low power settings in "AUTO-LEAN" if cylinder
head temperature falls below 170°C. To restore smooth
operation, move the control slighdly toward the
“"AUTO-RICH" position.
LANDING. The approach and landing must be
smooth if a slippery runway is to be used. Use brakes
sparingly.
STOPPING ENGINE. If temperatures below 2 C

(35 F) are expected, dilute engine oil as follows:
Manual shut-off valve Open

THROTTLE control
AUXILIARY FUFL PUMP switch

1,000 rpm
“"LOW™

SECURITY INFORMATION — D
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OIL DILUTION switch "ON" for period deter-
mined from figure 9-3.
If oil tank is to be serviced, divide dilution time into
one-half before and one-half after servicing. During
last minute of dilution, advance the THROTTLE con-
trol to give 1,600 rpm. Then with throttle constant,
move PROPELLER control to obtain 1,200 rpm, then
back to full “INCREASE.” Repeat, and throule the
engine back to 1,000 rpm. Stop engine by using nor-
mal procedure (section II, Stopping Engine), and
leave oil dilution switch on until engine stops turning.
Close and safety manual shut-off valve.
{ caumion |

Dilution will considerably increase the in-

flammability of vapors issuing from crank-

case breather. At an ambient temperature of

60 F, the oil itself will burn at a dilution of

20 percent. Make sure that personnel with fire

extinguishers are standing by in vicinity of

airplane during dilution operation.
BEFORE LEAVING AIRPLANE. Leave the canopy
slightly open to prevent moisture condensation and the
subsequent formation of ice and frost. After the engine
has cooled, close the cowl flaps and the canopy sliding
section and install covers. Covering the control and
wing surfaces will speed up preparation for flight by
preventing formation of ice and frost on surfaces.

HOT WEATHER PROCEDURES.
Follow the same procedures for operations in hot
weather as for operations in moderate weather.










INTRODUCTION.

GENERAL. Appendix I contains the data from which
the performance of the airplane can be predicted. This
information is needed both for the planning of flights
and for an undersmnding of the factors affecting the
airplane’s performance. A sample problem which has
been devised to illustrate the use of the charts is located

following the explanations of the charts. Nottions on
the charts are keyed o the discussions in the text w0

show the sequence of operations used. Where applica-
ble, figures from the are used in the discus-
sions of the charts; table IV, Abbreviations and Sym-
bols, and wable V, External Stores Weighes, are given
to aid in the use of the charts.

POWER AND FUEL CONSIDERATIONS. A number
of variasble factors affect the power cutput and fuel
consumption of che engine as follows:

a. Ram effect, which increases with forward veloc-
ity, increases the altitude at which the engine can

trol is in the "AUTO-LEAN" position. With che MIX-
TURE coatrol in "AUTO-LEAN,” the engine operat-
ing temperature normally will be higher than when
in “"AUTO-RICH.”

& B

Do aot exceed normal rated power engine
speed (2,600 rpm) with MIXTURE control
in "AUTO-LEAN" position.

e. Humidicy affeces as follows: At comssant
total air flow through the carburetor (full chrotde), a
portion of the induction air is replaced by water vapor
which decreases the total dry air flow. This decrease
in dry air flow resules in: (1) A reduction in horse-
power output since dry air flow into the engine is a
direct measure of horsepower, and (2) fuel-air ratio
buretor meters o total flow of sir and water vapor.
The presence of excessive water vapor in the combus-
tion process affects combustion efficiency, resulting ia
a loss in power (drowning). Under very humid condi-
tions, total power loss from all of these conditions can
be as great as 7 percent.

f. Carburetor air remperature (CAT) affects air flow
into the engine, and it affects the temperature of the
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Therefore, the manifold pressure can be increased
slightly to attain the limit BMEP conditions.
ALTERNATE FUEL. The use of grade 100/130 fuel
imposes a manifold pressure limit of 53 inches (sea
level) to 52 inches (4,000 feet) in low blower oper-
ation only. In those charts where curves are not based
on military power, the subst:tution of grade 100/130
fuel for grade 115/ 145 fuel will have no effect on per-
formance data.

CHARTS.

AIRSPEED POSITION ERROR CORRECTION. (See
figure A-1.) To obtain calibrated airspeed, use the Air-
speed Position Error Correction chart which gives the
correction that is to be added to the indicated air-
speed for various attitudes of the airplane. For example,
the sample problem calls for a return cruising cali-
brated airspeed of 225 knots at a weight of 12,937
pounds. To find the indicated airspeed that gives the
required calibrated airspeed, follow the weight lines
10 a point where a projection to the left (A to B) and
a projection down (A to C) give a toral of 225 knots.
This point A gives an indicated airspeed of approxi-
mately 224 knots.

| AIRSPEED COMPRESSIBILITY CORRECTION. (See
" figure A-2.) To obtain equivalent airspeed from cali-
brated airspeed, use the Compressibility Correction
chart which gives the necessary corrections for pressure
altitcude and temperature. For example, the sample
problem calls for the return from the target at a 225-
knot calibrated airspeed at an altirude of 15,000 feer.
To find the equivalent airspeed, enter the chart ar 225
knots on the calibrated airspeed scale and project
vertically to 15,000 feet (A w B), then horizontally
to the correction scale (B to C). Subtract the correc-
tion of 2.3 knorts from the calibrated airspeed to obtain
an equivalent airspeed of 222.7 knots.

DENSITY ALTITUDE. (See figure A-3.) To convert
equivalent airspeed to true airspeed, use the Density
Altitude chart which gives the necessary correction
for temperature and pressure altitude. The correction
is a factor (|1 / vz ) by which the equivalent airspeed
is multiplied to get true airspeed. For example, using
the data given in the problem, assume a normal tem-
perature of —15°C at a pressure altitude of 15,000 feet.
Eater the chart at —15 on the temperature scale and
project vertically to 15,000 feet (A to B) then hori-
zontally to the right (B to C) to the (1 / Vo ) scale,
which gives a correction factor of 1.26. Projection
horizontally to the left (B o D) gives the density
alticude. Multiply the equivalent airspeed of 222.7
knots by 1.26, giving a true airspeed of 281 knots for
the return from the warget.

STANDARD ALTITUDE TABLE. (See figure A-4.)
The Standard Altitude table gives various physical
properties of the standard atmosphere. For example,
the standard temperature at 1,000 feet is 13.019°C.
Standard temperature lapse rate is 2°C per 1,000 feet
up o 35,332 feet (isothermal level); altitudes above
this mainmin -55°C.

bl
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ENGINE OPERATING LIMITS. (See figures A-5 and
A-6.) The Engine Operating Limits charts present (1)
the power provided by the engine for any possible
combination of coatrol settings, and (2) the approved
engine control setting limits. The curves are based on
no ram and operation under NACA standard day con-
ditions. Corrections as stated below must be made for
other atmospheric conditions.

The horizontal lines of constant rpm and BHP indicate
maximum allowed BHP permitted for the correspond-
ing rpm. Interpolation between these lines is permit-
ted. Manifold pressure values shown are limiting
values for sea level and critical (full throttle) altitudes
respectively. These manifold pressure values corre-
sponding to the applicable rpm’s may not be exceeded
except as described below for carburetor air temper-
ature (CAT) deviagions. Interpolation berween these
limiting values is permitted to accompany the interpo-
lation berween rpm lines. The limit manifold pressure
values for altitudes berween sea level and critical alti-
tudes will constantly decrease as altitude increases.
Specific values may be determined as in the following
example: If 35 inches manifold pressure and 2,300 rpm
are chosen, extend the 2,300 rpm full throttle line until
it intersects the 35 ‘inches manifold pressure line
extended. Through this intersection, which occurs at
1,340 BHP and 9,500 feet altitude, draw a slope line
parallel to the constant manifold pressure-rpm line.
This slope line will then represent constant 35 inches
manifold pressure and 2,300 rpm operation, intersect-
ing the sea-level line at 1,180 BHP. The slope line also
intersects the 1,220 BHP and 2,300 rpm limit line at
2,000 feet and thus defines the manifold pressure limit
of 35 inches at 2,000 feet, and 2,000 feet as the highest
altitude at which 2,300 rpm and 35 inches manifold
pressure may safely be used. Interpolation between
these limiting manifold pressure values may also be
made along the constant BHP and rpm lines.

The effect of ram is to increase the altitude at which
full throttle occurs at a particular rpm seiting. The
manifold pressure limit for these higher critical alti-
tudes may be obtained by the method described above.
For example, if ram permits 1,220 BHP to be obtained
with 2,300 rpm ac 14,000 feet altitude under standard
CAT conditions, the manifold pressure limit of 31.7
inches is determined by passing a slope line parallel to
the constant manifold pressure-rpm line through the
14,000 feet altitude and 1,220 BHP point and reading
the manifold pressure (31.7 inches) at the intersection
of the slope line and the no ram full throttle 2,300 rpm
line.

In the power range below 2,500 rpm, manifold pres-
sure limits are reduced 14 inch for each 6°C decrease
in CAT below standard temperature, and are increased
V4 inch for each 6°C increase in CAT above standard
temperature up to 38°C in “LOW” and 15°C in @
“HIGH” supercharger ratios. At this point, manifold
pressure limits are decreased 1 inch for each 6°C
increase in CAT above this temperature limit. At 2,500
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rpm and sbove, manifold limits are reduced
Y inch for each 6°C decrease in CAT below standard
temperature. In this power range, manifold pressure
limits are not increased to compensate for power losses
due to above-standard temperatures, and are reduced
V4 inch for each 6°C increase in CAT above 38°C in
"LOW" and 15°C in "HIGH.”

Standard temperature (15°C at sea level) decreases
2°C per 1,000 feet altitude. Standard temperature at
5,000 feet is 5°C.

TAKE-OFF. (See figure A-7.) The Take-off chart gives
the ground roll distance for take-off, incorporating the
factors of temperature, alticude, gross weight, deviation
from standard temperature, humidity, and headwind.
A specific humidity nomograph and specific humidity
corrections for altitude are given on a separate part of
the chart. Factors are also given at the bottom of the
chart for obumining distance needed to clear a 50-foot
obstacle. For example, use the sample problem and
assume an air temperature of 20°C (A), an altitude at
the field of 1,000 feet (A w0 B), and gross weight of
17,169 pounds (B to C). Devistion from standard air
temperarure is obtained by subtracting the standard
temperature, which is given ar the intersection of the
standard temperature line and the given altitude line,
from the observed air temperature (20°C -13°C=7°C,
D w E). Note that in going from gross weight to devi-
ation from standard temperature, the projection goes to
the 0°C line (C o D) and then to the deviation (D to
E). (If the deviation wete negative, the projection
from point D wouid be upward and to the left.) From
the temperature deviation, the projection drops to the
specific humidity curves (E to F),then along the curves
to the specific humidity value of 0.01 (F o G). The
projection thea drops to the hesdwind curves (G to
H), along the curve w the assumed headwind value of
15 knots (H to 1), and down to the ground roll dis-
tance of 1,475 feet (1 wo J). By interpolation, take-off
equivalent airspeed is found tw be 89 knows. To clear
& 50-foot obstacle ar 17,000 pounds, multiply the
ground roll distance by the factor given at the bottom
of the chare (2 X 1475 ft=2,950 fr).

temperatures to the specific bumidity scale (A o B o
C); this gives a value of 0.011.

To obuain the specific humidity at a take-off altirude
higher than sea level, enter the specific bumidity chart
at an assumed sea level specific humidity of 0.010 and

Apperin t
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ward along curves to 10,000 feez (A to B), then pro-
ject horizoataily to the distance or time scale (B o C),
which gives approximately 22 miles or 9 minutes to
climb to 10,000 feet. A vertical projection dropped to
the weight scale (B to D) gives the weight reduction
due to fuel being used in the climb. Since the problem
starts the climb at 1,000 feet, subtract the time and
distance vo climb 1,000 feet from the above values,
giving approximately 815 minutes and 21 miles.
EMERGENCY CLIMB. (Se¢ figure A-12.) The Emer-
gency Climb chart shows rate of climb immediately
after take-off, using take-off power. Three configura-
tions and three weights are considered. Curves termi-
nate at the approximate stalling speed for the configu-
ration. The effect of external stores is included where
applicable. For example, using the unadjusted take-off
weight of 17,169 pounds from the sample problem and
assuming flaps and gear up, find the best climbing
speed and rate of climb by interpolating between the
values taken from the chart. Maximum rate of climb at
16,000 pounds is 2,450 feet per minuse, and at 19,300
pounds is 1,700 feet per minute. By interpolation, the
effect of weight is approximately 0.227 feet per minute
per pound. For 17,169 pounds, the expected rate of
climb is 2,285 feet per minute. The best speed at 16,000
pounds is 124 knots, and at 19,300 pounds is 135 knots.
By interpolation, the best speed at 17,169 pounds is
approximately 128 koots.

EMERGENCY CEILING. (See figure A-13.) The Emer-
geacy Ceiling chart shows the service ceiling at various
ing a gross weight of 16,500 pounds, enter the chart
from the weight scale and project vertically w the
normal or military curves (A w0 B) then horizontally
to the altitude scale (B to C) which reads 24,600 feet
for normal power.

NAUTICAL MILES PER GALLON OF FUEL. (See
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2,200 rpm. By projecting from point A to the specific
range scale, the specific range is found 1o be 2.1 nauti-
cal miles per gallon.

When the calibrated airspeed is not near the maximum
range Or maximum endurance lines, as during the
return from the target in the sample problem, use the
normal gross weight (12,900 pounds) of the airplane
with the adjusted calibrated airspeed to find the re-
quired power settings. Using data from the sample
problem, it is desired 1o make good 225 knots at
15,000 feet with one centerline pylon and ten rocket
launchers. The A EAS adjustment from the Drag Con-
version chart is 10 knots, giving an adjusted cali-
brated airspeed of 235 knots which is used to enter
che 15.000-foot altitude Nautical Miles per Gallon of
Fuel chart at point A. Projecting vertically upward
o 12,900 pounds (A to C) gives a power setting of
approximately 2,600 rpm and 34 inches. Projecting
downward along the power setting line to its intersec-
tion with the indicated airspeed (225 knots) at point
D. then projecting horizontally to the specific range
swale (D to F) gives 2.45 nautical miles per gallon of
fuel.

In a case where a specified power setting is used which
intersects the weight line away from the maximum
range or endurance lines, AFAS adjustment is used
with the normal gross weight of 12900 pounds. To
find the resulting airspeed. enter the chart along the
power setung line and move to the normal weight
curve position. A vertical projection downward to the
calibrated airspeed scale gives the unadjusted airspeed.
To obtain the actual calibrated airspeed, subtract
AEAS from the unadjusted calibrated airspeed. To
obtain specific range, project up from actual calibrated
airspeed to power setting line, then horizontally to
specific range scale.

T'he effects of wind on speed and range for maximum
range are considered as follows: In selecting maximum
range speed for wind conditions, increase or decrease
true airspeed for maximum range by 1, of head or tail
wind. To determine the effect of wind on specific range
for any predetermined power settng, subtract or add
head or tail winds respectively to true airspeed along
power setting (fuel flow line) and read correct nauti-
cal miles per gallon and ground speed.

MAXIMUM RANGE. (See figure A-15.) The Maxi-
mum Range chart gives miles per gallon, gallons per
hour, power settings, and calibrated airspeed for ob-
taining maximum range Using a gross weight of
16,872 pounds and an altitude of 10,000 feet, enter the
chart at the gross weight and project a vertical line
upward (A t0 J). At the intersection of the 10,000-
foot curves and the projected line (B, D, F, H, ),
project lines horizontally o obtain the necessary infor-
mation. Weights used in this chart are obrained from
the Drag Conversion table.

MAXIMUM ENDURANCE. (See figure A-16.) The
Maximum Endurance chare gives gallons per hour,
power settings, and calibrated airspeed for obmining
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maximum endurance. The gross weights include the
tffect of drag of typical external stores carried, making
it necessary to consult the Drag Conversion Table (fig-
ure A-22) for the weights to be used. To use the chart,
project a vertical line up from the gross weight and at
the point of intersection with the desired altitude
curves, project horizontal lines to obtain the necessary
information, as in the Maximum Range chart.

LONG RANGE PREDICTION. (See figures A-17 and
A-18.) The two Long Range Prediction charts give the
range and time for maximum range flight with a given
amount of fuel. These charts are based on the recom-
mended cruising speeds from the Nautical Miles per
Gallon charts (figure A-14). For example, assume a
starting gross weight of 15,000 pounds and 133 1 3
gallons of fuel available. The weight change due to
fuel used in flight is 6 x 133 1 3, or 800 pounds, which
is subtracted from the starting gross weight. Assuming
a cruising altitude of 15,000 feet. project lines upward
from 15.000 and 14,200 pounds to intersect the altitude
curve for 15,000 feet, then project horizontally to the
miles scale (A 1o B C, and D 10 E w0 F). The differ-
ence in value berween F and C gives the range | 350
miles) or time (1 hour 42 minutes).

COMBAT ALLOWANCE. (See figure A-19.) The
Combat Allowance charts are summaries of the mili-
rary and combat power conditions. An example ot use
of the charts is as follows: At 5,000 feet the military
power conditions are 2,800 rpm. full throstle. low
blower, and auto-rich. A ume hmic of 5 minutes and
cylinder head temperature limit of 241 € must be |§
observed. The last column shows a fuel consumprion
of 239 gallons per hour.

LANDING GROUND ROLL. (See figure A-20.) The
Landing Ground Roll chart gives the ground distance
used in landing roll-out for various gross weights,
altitudes, temperatures, and headwinds. For example,
using data from the sample problem, the landing
weight is 12,517 pounds: wind, 15 knots; temperature
7 C above standard (refer to discussion of TAKE-OFF
chart): and altitude of fieid, 1,000 feet. Enter the chart
at an altitude of 1,000 feet and project horizontally o
gross weight (A 0 B); drop a projection to the head-
wind curves (B to C), and move along the headwind
curves to the wind velocity (C to D) and down to the
ground roll scale (D to E). To obtain the distance
necessary to clear a 50-foot object, the ground roll of
1.120 feer must be multiplied by 1.5, which will give
1,680 feet. The effect of remperature increases distance
by 7 20 of 10 percent, which is 39 feet added to 1,120
feet or 59 feet added to 1,680 feet.

STOPPING DISTANCE. (See figure A-21.) The Stop-
ping Distance chart gives the disance needed to stop
for various indicated airspeeds and the minimum aod
maximum take-off weights. Distances for other weights
may be obtained by straight-line interpolation or extra-
polation. Assuming a landing weight of 12,200 pounds
and a touch-down indicated airspeed of 85 knots (no
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from the IAS scale o the curves (A to B) and down
to the distance scale (B 1o C) Bives stopping distances
of 1,550 feer for 12,900 pounds and 2,200 feer for
19,300 pounds. Dividing the difference in distance by
the difference in weight gives an effect of weight on
landing distance of 0.102 feet per pound. When this
effect is multiplied by the difference in actual landing
weight (12,200 pounds) and the smaller gross weight
(12,900 pounds), a distance of 71 feet is obtained,
which is subtracted from the smaller gross weight dis-
tance, giving a stopping distance of 1,479 feet,

DRAG CONVERSION. (See figure A-22.) The Drag
Conversion table presents the weight and airspeed ad-
justment factors required to use the climb and cruise
charts for any combination of external stores. The
weight adjustment factors are added to the weight of
the normal attack airplane (12,900 pounds), which
carries no external stores, pylons, or launchers. ( Aciual
airplane weighe is used for chares other than climb
and cruise charts.) The AEAS adjustment factor is
used when the calibrated airspeed is not near the max.
imum range or maximum endurance lines on the
Nautical Miles per Gallon of Fuel charts (figure A-14).
For example, using data from the sample problem, it is
necessary to obtain the weight adjustment factors from
the drag conversion data in order t©0 use the Climb
chare (figures A-8 through A-11). Add to the weighe
of the normal artack airplane the weight adjustmens
factors given in the climb column for six 500-pound
bombs (3,000 pounds) and one 150-gallon drop tank
(LI150 pounds), which gives an adjusted weight of
17,050 pounds. To obtain weight for entering the
Naurical Miles per Gallon of Fuel charts near maxi-
mum range or endurance settings, add to the weight
of 12,900 pounds the weight adjustment facrors in the
long-range cruise column for six 500-pound bombs
(3,200 pounds) and one 150-gallon drop tank (1,150
pounds), giving 17,250 pounds.

To use the Nautical Miles per Gallon of Fuel charts
when the desired airspeed is not near the maximum
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range or maximum endurance sectings, add to the
desired calibrated airspeed the AEAS values to obain
ted airspeed thar must be used to enter the

obtain the power settings. From the sample
problem, the desired calibraced airspeed is 225 knos.
Because chis airspeed is not near che maximum range
or endurance lines, a correction must be applied. As-
suming that ten rocket launchers and one centerline

C range, project down-

point along the power setting line to

its intersection with the indicated airspeed (225

knots), then project horizontally to the specific range
scale.

Table IV. Abbreviations and Symbols

BMEP Brake mean effective pressure
CAS Calibrated airspeed

CAT Carburetor air temperature
EAS Equivalent airspeed

FAT Free air temperature

| & o Full throtle

GPH Gallons per hour

IAS Indicated a. speed (instrument reading
corrected for instrument error )

IN. Inches of Hg (manifold pressurz)

M Mach number

MP (MAP) Manifold pressure (manifold absolute
pressure )

RPM Revolutions per minurte

SL Sea level

STD Seandard

TEMP Temperature

A----B Sample problem daia

AEAS Correction for equivalent sirspeed
(drag conversion )

aw Chaage in weight

) i of the square root of the

e w’do sq
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SAMPLE PROBLEM.

GENERAL. This sample problem is presented oaly as
an aid in explaining the use of the charts. The prob-
lem does not consider possible distance gained during
let-downs, nor the effect of wind excepr in taking off
and landing. The problem is to fly to a targer 200
miles away, drop bombs, and return. The altitude
going out is 10,000 feet, and back is 15,000 feer. Stores
carried are one 150-gallon tank on the centerline pylon
and six 500-pound bombs on the outer panel launchers.
A reserve fuel allowance of 20 percent is held for
possible combat or emergency use, giving a total of
384 gallons minus 77 gallons (reserve) or 307 gallons
net. Fuel is grade 115 145.

TAKE-OFF.
Fuel available (less reserve)
Take-off weight (no adjustment) 17,169 1b
Altitude of field 1,000 fe
Air temperature 20 C
Specific humidiry 0.01
Wind 15 knots
Distance (ground roll) 1,475 ft
Distance (to clear 50-ft obstacle) 2,950 fu
EAS at uke-off 89 knots
Fuel used (warm-up and take-off) 30 gal
Fuel remaining (less reserve) 277 gal

CLIMB — NORMAL RATED POWER.

Fuel available (less reserve)

Climb weight —adjusted: 12,900 Ib normal
gross weight plus weighe adjustment fac-
tors (3,000 Ib for six 500-1b bombs and
1,150 Ib for one 150-gal drop tank) minus
180 1b fuel used for rake-off

Time to climb (10,000 fr minus 1,000 fr)
Distance to climb (10,000 fr minus 1,000 ft)
Fuel used for climb

Fuel remaining (less reserve)

CRUISE OUT — MAXIMUM RANGE.

Fuel available (less reserve)

Distance (200 mi minus 20 mi)

Cruise weight —adjusted: 12,900 Ib normal
gross weight plus weight adjustment fac-
tors (3,200 Ib for six 500-1b bombs and
1,150 Ib for one 150-gal drop tank)
minus 378 Ib fuel used previously

FAT (standard), determined from
lapse rate; same as CAT (standard).

CAT (indicated) 7°C
Throtile (plus CAT correction) 33.5 in.
RPM 2,200
Naut mi gal 2.08
CAS 166 knots
TAS 191 knots
Fuel used for cruise 87 gal
Fuel remaining (less reserve) 157 gal

Revised 15 October 1953

307 gal

277 gal

16,870 1b

16,872 Ib

AT TARGET. Assume the bombs and fuel tank are
dropped at 2,000 feet in one pass.

CLIMB — NORMAL RATED POWER.

Fuel available (less reserve)

Weight — adjusted: 12,900 Ib normal gross
weight plus weight adjustment lactors
(150 Ib for centerline pylon “ad 250 Ib
for 10 Aero 14A launchers) 13,300 1b

Time to climb (15,000 ft minus 2,000 fr) 7 min

Distance to climb (15,000 ft minus 2,000 fr) 19 mi

CAS 149 to 142.5 knots

Fuel used for climb 33 gal

Fuel remaining (less reserve) 124 gal

157 gal

CRUISE BACK — FAST CRUISE.*
Fuel available (less reserve) 124 gal
181 mles
Cruise weight (no adjustment) 12937 Ib
Weight for use with A EAS adjustment 12,900 1b
FAT (standard) -15 (€
CAT (indicated) -15 ¢
Throule (low blower) 34 1n.
RPM 2.600
Naut mi gal 245 1
CAS* 225 knots
TAS 281 knots
74 gal
50 gal |
‘Since there is sufficient fuel, a crusing speed faster than that

for maximum cruise is chosen o show the use of A EAS cor-
rection with the Nautical Miles per Gallon of Fuel chart

127 gal
Landing weight (no adjustment) 12,493 Ib I
Alritude of field 1,000 fx
Air temperature 20 C
Wind 15 knots
Distance (ground roll) 1,159 fi
Distance (to clear 50-ft obstacle) 1,739 fu

Distance (200 mi minus 19 mi)

Fuel used for cruise
Fuel remaining (less reserve)

LANDING.
Fuel available (including reserve)

Table V. External Stores Weights
Weight
External Stores (Pownuds)
Center section pylon, bomb rack, and 715
sway brace assembly

Centerline pylon. bomb rack, and
sway brace assembly

Aero 14A launchers

3.5-inch rockess

S-inch rockees with 31-inch motors
S.inch reckers with S-inch motors
11.75-inch rocket (Tiny Tim)

MK 12 aux foel mnk (empty)




AIRSPFED POSITION ERROR CORRECTION

ENGINE: R2800-83WA

: 24E60/6837A-0

.
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>s

T

INST READING (KNOTS) CORRECTED FOR INST ERROR

3§ Sasnsunauns nanes

SLONDI — ¥¥0D SOd

INST READING (KNOTS) CORRECTED FOR INST ERROR

corrected for instrument error) to oblain calibrated air-

speed.

DATA BASED ON
DATA AS OF

). Add correction to indicated airspesd (instrument reading

: Flight Test.

1 May 1952

Figure A-1. Airspeed Position Error Correction




COMPRESSIBILITY CORRECTION TO CALIBRATED AIRSPEED




SECURITY INFORMATION -SEEEIREED
AN 01-45HGA-1

DENSITY ALTITUDE CHART

DENSITY ALTITUDE — 1,000 Ft.
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REMARKS: 1. 1as = (1/~7) (Eas)

Figure A—3. Density Aftitude
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STANDARD ALTITUDE TABLE
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ENGINE: R2800-83WA
PROPELLER: 24E60/6837A-0

DENSITY ALTITUDE — 1,000 P

(KNOTS)

20,000 Ib, S.L. to 10,000 ft -~ 2.2 o 3 times ground run
2. Toke-off distances shown are airplone requirements during normal service eperations.
3. When using 100/130 grade fuel, multiply the distances obtained from curve by 115
the stores included in the gross weight.
5. Flap deflection is 50 deg
6. Yoke-off power:
. For 115/145 fuel, low blower limiting manifold pressure

b. For 100/130 fuel, low blower limiting manifeld pressure
52 in. (4,000 feet) ot 2,800 rpm.

DATA BASED ON: Estimates FUEL GRADE: 115/145. See Note 3.
DATA AS OF: | May 1952 FUEL DENSITY: 6 Lb/Gal

Figure A-7. Toke-off (Sheet 1 of 2)
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Figore A-7. Take-off (Sheet 2 of 2)
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GROSS WEIGHT - 1,000 POUNDS

Drog Conversion Table (Fig. A-22) to determine
weight to be used in chart for @ particular external

by 1.1 for sach 20°C above
FUEL GRADE: 100/130 or 115/145
FUEL DENSITY: 6 Lb/Gal

Figurs A-8. Climb, Mormal Roted Pewer — Distance ond Fuel




SECURITY INFORMATION — NEEENEEERD
AN 01-45HGA-1

CLIMB — TIME AND FUEL
NORMAL POWER
STANDARD DAY
ENGINE: R2800-83WA
PROPELLER: 24E60/6837A-0

TIME TO CLIMB — MINUTES

GROSS WEIGHT - 1,000 POUNDS

REMARKS: 1. Refer 1o Drag Conversion Table (Fig. A-22) to determine weight to be used in chart
for @ particular external stores loading.

2. Multiply distance by 1.1 for each 20°C above standard temperature.

DATA BASED ON: Estimates FUEL GRADE: 100/130 or 115/145
DATA AS OF: 1 May 1952 FUEL DENSITY: 6 Lb/Gal

Figure A-9. Climb, Normal Rated Power — Time and Fuel
EERRiRe

g




CLIMB — DISTANCE AND FUEL

MILITARY POWER

STANDARD DAY ENGINE: R2800-83WA

PROPELLER: 24E60/6837A-0

1 v e
+ X 4

S
H
T ' .

CLIMB AT FOLLOWING SPEEDS
SEA LEVEL 160 KNOTS CAS
135 KNOTS CAS

"

-

DISTANCE DURING CLIMB — NAUTICAL MILES

.
' 4 8
o T
' coud

16 14
GROSS WEIGHT - 1,000 POUNDS

1. Multiply distence by 1.1 for each 20°C abeve standard temperature.
2. Refer to Conversion Table (| A-22) to determine weight to be used in chart
hcpmvmmboﬂ.“q.

3. Chart is alse Yo fuel grode 100/130 sbeve 5,000 feet; when using
fuel grade 100/130 below 5,000 feet, multiply distance during climb by 1.15.

DATA BASED ON: Estimates FUEL GRADE: 115/145 - see Note 3
DATA AS OF: 1 May 1952 FUEL DENSITY: 6 Lb/Gel

Figure A-10. Climb, Military Reted Power — Distance and Fuel
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SECURITY - INFORMATION — RIS
AN 01-45HGA-1

CLIMB — TIME AND FUEL
MILITARY POWER
STANDARD DAY

ENGINE: R2800-83WA
MODEL: AU-1 PROPELLER: 24E60/6837A-0

Tairasssiasaars

TIME TO CLIMB — MINUTES

GROSS WEIGHT - 1,000 POUNDS

REMARKS: 1. Refer to Drag Conversion Table (Fig. A-22) fo determine weight to be used in chart
for @ particular external stores loading.

2. Multiply distance by 1.1 for each 20°C above standard temperature.

3. Chart is also applicable to fuel grade 100/130 abeve 5,000 feet; when
wsing fuel grade 100/130 belew 5,000 feet, multiply time fo climb by 1.15.

DATA BASED ON: Estimates FUEL GRADE: 115/145 - see Note 3
DATA AS OF: 1 May 1952 FUEL DENSITY: 6 Lb/Gal

Figure A-11. Climb, Military Rated Power — Time and Fuel




JUNNIW ¥3d 1334 — WD 40 UV

FUEL GRADE: 115/145 — see Note 3
FUEL DENSITY: 6 Lb/Geal

DATA AS OF: | Moy 1952




SECURITY INFORMATION — WENENEEIND

AN 01-45MGA-1

MODEL: AU-1

EMERGENCY CEILING
(100 FT/MIN RATE OF CLIMB)

ENGINE: R2800-83WA
PROPELLER: 24E60/6837A-0

ALTITUDE — 1,000 FEET

IR

pges o224

Sainaagss sodee

¥
.8

14 16

GROSS WEIGHT - 1,000 POUNDS

DATA BASED ON: Estimates
DATA AS OF: 1 May 1952

FUEL GRADE: 100/130 or 115/145
FUEL DENSITY: 6 Lb/Gal

Figure A-13. Emergency Ceiling
RS




AN 01-45HGA-}

NAUTICAL MILES PER GALLON OF FUEL
SEA LEVEL
STANDARD DAY
ENGINE: R2800-83WA
PROPELLER: 24E60/6837A-0

SPECIFIC RANGE — NAUT MI/GAL FUEL

TRUE AIRSPEED — KNOTS
I | l

180 Fr 20

CALIBRATED AIRSPEED — KNOTS

IEMAIKS: 1. Refer to Drag Conversion Table (Fig. A-22) to determine weight to be used in chert
for a particular external stores loading.
2. For non-standard atmesphere, use chart for
Wated under pa

ph ;
speed volues will then be applicable
‘ operation, reduction will be 10 knots calibrated air peed
s L

femperature is 20°C above tendaord

DATA BASED ON: Estimates FUEL GRADE: 100/130 or 115/145
DATA AS OF: 1 JANUARY 1953 FUEL DENSITY: ¢ Lb/Gal

Figure A-14, Nautical Miles per Gollon of Fuel (Sheet ) of &)

Revised 15 October 1953 SRR




LIRS,
AN 01-45HGA-}

NAUTICAL MILES PER GALLON OF FUEL
5,000 FT ALT
STANDARD DAY

ENGINE: R2800-83WA
MODEL: AU-1 PROPELLER: 24E60/6837A-0

CAS FOR MAXIMUM ENDURANCE
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CALIBRATED AIRSPEED — KNOTS

REMARIKS: 1. Refer to Drag Conversion Table (Fig. A-22) to determine weight to be used in chart
for a particular external stores loading.

2. Far non-standard atmesphere, use chart for density cltitude and correct MAP as
stated under paragraph on ENGINE OPERATING LIMITS. The specific range ond air-
speed volues will then be applicable for part throttle operation. For full throitle
operation, reduction will be 10 knots colibrated airspeed and 6 percent ronge when
temperature is 20°C ebove stondard.

DATA BASED ON: Estimates FUEL GRADE: 100/130 or 115/145
DATA AS OF: 1 JANUARY 1953 FUEL DENSITY: 6 Lb/Gal

Figure A-14. Navtical Miles per Gallon of Fuel (Sheet 2 of 6)

_ Revised 15 October 1953
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NAUTICAL MILES PER GALLON OF FUEL
10,000 FT ALT
STANDARD DAY

CAS FOR MANWILM RANGE
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140 < 70

100

CALIBRATED AIRSPEED — KNOTS

REMARKS: 1. Refer to Drag Conversion Table (Fig. A-22) to determine weight to be used in chort
for o particuler external stores loading.

2. For nen-stonderd atmesphere, use chart for density altitude ond correct MAP as
stated under poragraph on ENGINE OPERATING LIMITS. The specific range and air-
speed volues will then be applicable for part throttle eperation. For full thretile
operation, reduction will be 10 knots colibrated airspeed and 6 percent ronge when
temperoture is 20°C above standard. f

DATA BASED ON: Estimates FUEL GRADE: 100/130 or 115/145
DATA AS OF: 1| JANUARY 1953 FUEL DENSITY: 6 Lb/Gal

Figure A-14. Nauticol Milss por Gellon of Fuel (Sheat 3 of 6)
Revised 15 October 1933




NAUTICAL MILES PER GALLON OF FUEL
15,000 FT ALT
STANDARD DAY

ENGINE: R2800-83WA
PROPELLER: 24E60/6837A-0

(3

153

o

CAS FOR MAXIMUM ENDURANCE
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= 4338 225852
220

TRUE AIRSPEED — KNOTS

l | 1 A l 1 PEEETE l

140 180 220

CALIBRATED AIRSPEED — KNOTS

ph——————

REMARKS: 1. Refer to Drag Conversion Table (Fog A-22) to determine weight to be used in chort
for o particular external sh 9
2. For nen-standard atmosphere, use chart for density altitude and correct MAP as
stated under poragroph on ENGINE OPERATING LIMITS. The specific range and air-
speed values will then be applicable for part throttle operation. For full thretile
operation, reduction will be 10 knets calibrated airspeed and & percent range when
temperature is 20°C above standard.

DATA .BASED ON: Estimates FUEL GRADE: 100/130 or 115/145
DATA AS OF: 1| JANUARY 1953 FUEL DENSITY: 6 Lb/Gal

Figure A-14. Navtical Miles per Gallon of Fuel (Sheet 4 of 6)

P Revised 15 October 1953
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REMARKS:

1. Refer to Drag Conversion Table (Fig. A-22) to determine

abaove

FUEL GRADE: 100/130 or 115/145

FUEL DENSITY: 6 Lb/Gal

DATA BASED ON: Estimates

DATA AS OF: 1| Moy 1952

Figors A-14. Noutical Miles per Gallon of Fuel (Sheet 5 of &)




AN 01-45HGA-1

NAUTICAL MILES PER GALLON OF FUEL

25,000 FT ALT
STANDARD DAY

MODEL: AU-1

ENGINE: R2800-83WA
PROPELLER: 24E60/6837A-0

AS FOR mAx

S FOR MAXIMUM E ANCE ()
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TRUE AIRSPEED — KNOTS

1
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|

T

CALIBRATED AIRSPEED — KNOTS

v

REMARKS: . Refer to Drag Conversion Table (Fig. A-22) to determine weight to be used in chart

for a particular external stores loading.

2. For non-standard atmosphere, use chart for density altitude and correct MAP as
stated under paragraph on ENGINE OPERATING LIMITS. The specific range and air-
speed values will then be applicoble for part throttle eperation. For full threttle
operation, reduction will be 10 knots calibrated airspeed and 6 percent range when

temperature is 20°C above standard.

DATA BASED ON: Estimates
DATA AS OF: 1 May 1952

FUEL GRADE: 100/130 or 115/145
FUEL DENSITY: 6 Lb/Gal

Figure A-14. Nautical Miles per Gallon of Fuel (Sheet 6 of 6)

Revised 15 October 1953
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AN 01-4SHGA-1

" MAXIMUM ENDURANCE

ENGINE: R2800-83WA
PROPELLER: 24E60/6837A-0

140

STANDARD DAY

teed 120

FUEL FLOW
. 100

1

80

60

40

FUEL FLOW — GAL/HR

MP - INCHES

0 12

L] te ‘a
GROSS WEIGHT - 1,000 POUNDS
Refer to Drag Conversion Table (Fig. A-22) te determine weight to be used in chart
for a particular 1 loading

.ro,nwmm‘.om,-nmmmmummm
stated under parograph on ENGINE OPERATING LIMITS. The specific range ond air-
;p..avomwmm.nhqpnmwmmwhmmn.
operation, reduction will be 10 knots colibrated cirspeed and 6 percent renge when
temperature is 20°C above stendard.

3. Curves for 20,000 fest ond 25,000 feet indicate operotion with high blower.
DATA BASED ON: Estimates FUEL GRADE: 100/130 or 115/145
DATA AS OF: 1 JANUARY 1953 FUEL DENSITY: 6 Lb/Gal

Figure A-16. Maximum Endurance
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REMARKS: 1. Refer to Convarsion Teble A-27) to determine weight to be used in chart
fora Mm&.

2. Amﬂh*‘ﬂnﬁ.wlw'*hdﬂ
theottle. With engine ot full thraitle, reduction will be 6 percent.

3 Wh“hﬂ-‘“h‘hﬂnm-ﬁﬂ&—.

DATA BASED ON: Estimates FUEL GRADE: 100/130 or 115/145
DATA AS OF: | JANUARY 1953 FUEL DENSITY: 61b/Gal

figure A-17. Long Roage Prediction — Distance




LONG RANGE PREDICTION — TIME

STANDARD DAY
ENGINE: R2800-83WA

MODEL: AU-1 PROPELLER: 24E60/6837A-0

TRt
. BASED ON CAS FOR
MAXIMUM RANGE
2 15 wabs sne

14 54 |
tH

l

TIME AT ALTITUDE — HOURS (NO WIND)

i

Bt

11y

1

3
1

o3
0
14

GROSS WEIGHT - 1,000 POUNDS

REMARKS: 1. Refer to Drag Conversion Table (Fig. A-22) to determine weight to be used in chart
for a particular external stores loading.

. Time remains approximately constant as temperature changes.
3. Curves for 20,000 feet and 25,000 feet indicate operation with high blower

DATA BASED ON: Estimates FUEL GRADE: 100/130 or 115/145
DATA AS OF: 1 JANUARY 1953 FUEL DENSITY: 6 Lb/Gal

Figure A-18. Long Range Prediction — Time
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ENGINE: R-2800-83WA
PROPELLER: 24860/6837A-0

MILITARY RATED POWER

POSITION
AUTO-RICH
AUTO-RICH
AUTO-RICH
AUTO-RICH
AUTO-RICH
AUTO-RICH
AUTO-RICH

Dﬁbu\lulﬁlii

Figure A-19. Combat Allewance




LANDING GROUND ROLL

MARD SURFACE RUNWAY

STANDARD DAY

Figure A-20. landing Grouad Roll
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SL TO 6,000 FT
GROSS WEIGHT — 12,900 LB
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DISTANCE — 1,000 FT

I SENAE AR Sy oy

SLONM — @334S¥IV Q31VIIANI

DISTANCE — 1,000 FT

ot high gross weights.

1. Brakes should be inspected after stops from high speeds
DATA BASED ON: Estimates

DATA AS OF: 1 May 1952

Figure A-21. Stopping Distance




DRAG CONVERSION TABLE

MODEL: AU-1 ENGINE: R-2800-83WA
PROPELLER: 24E60/6837A-0

FPECT ON PERFORMANCE
CRUISE EAS

CHANGE IN AIRPLANE CONFIGURATION FOR CONSTANT WY ADJUSTMENT FACTOR — LB

POWIER (KNOTS) CLimB LONG RAMNGE CRUISE

Add one centerline pylon with sway braces 5 0 150
Add two center section pylons with sway broces 8
Add ten AERO 14A launchers 5
Add one 150-gallon drop tank 14
Add one 1000-Ib bomb 20
Add one 2000-1b bomb 27
Add ten 5-in. HVAR 19
Add one 11.75in. aircroft rocket 10
*Add six 500-1b bombs (See Note 2! 50
Add ten 250-1b bombs (See Note 2) 75

REMARKS

1. Weight adjustment facter for long renge cruise is applicable enly in the region of recommended EAS ond maximum endurance lines
A EAS should be used fer oll ether power regions

2 The effact of the applicable pylons and leunchers is included in the effect of the external steres

DAYTA AS OF. | Jenvary 1953
DATA BASED ON: Eshimated

Figure A-22. Drag Conversion




Airspeed compressibility correction, 1 Fuel wransfer, 58
Airspeed limitatioas, 45 Ground tests, 25
Airspeed position error correction, 70 Guanery equipment, 42
Anti-G suit system, 43 Heating and ventilating, 35
Armament, 41 Hydraulic power supply system, 10
Arresting hook system, 11 Hydraulic system, emergency operation, 33
Auxiliary fuel pump, 58 . IFF identification radar system, 37
Backfiring, 57 Instrument markings, 45
Baggage compartment, 43 Instruments, 13
Bail-out, 32 Landing, 28
Before entering airplane, 23 Landing emergencies, 32
Before leaving airplane, 29 Landing gear system, 11
Before mke-off checks, 26 Landing gear system, emergency operation, 33
Bombing equipment, 42 Landing ground roll, 94
Brake system, 12 Level flight, 54
Canopy sliding section, 12 Lighting system, 39
Canopy sliding section, emergency operation, 34 Long range prediction — distance, 91
Carburetor icing, 57 Long range prediction — time, 92
Catapult handgrip, 43 Maneuvering flight characteristics, 54
Climb, 28 Maneuver restrictions, 48
Climb performance, 77, 78, 79, 80 Manual leaning, 57
Cold weather procedures, 61 Maximum endurance, 90
Combat allowance, 93 Maximum range, 89
Control lock, 43 Nautical miles per gallon of fuel 53-88
Cylinder head temperarures, 57 Navigation equipment, 41
Density altitude, 72 Navigation radio system, 37
Descent, 28 Oil system, 4
Detonation, 57 Qil system, emergency operation, 34
Dimeasions — over-all, 1 Oxygen system, 40
Ditching, 32 Oxygen system, emesgency operation, 32
Dives, 54 Pilot’s seat, 13
Drag conversion, 96 Pitot tube heat, 35
Electrical power supply system, 10 Power and fuel considerations, 65
Electrical system, emergency operation, 33 Propeller, 4
Electronic equipment, 37 Propeller failure, 31
Emergency ceiling, 82 Radio altimeter system, 37
Emergency climb, 81 Range radio system, 37
Engine, 3 Rocket equipment, 42
Engine, before starting, 23 Sample problem, 69
Engine failure, 31 Spark plug fouling, 57
Engine ground operation, 25, 57 Spins, 49
Engine limitations, 45 Stalls, 49
Engine operating limits — high blower, 75 Standard altitude table, 73
Engine operating limits — low blower, 74 Stoppimg distance, 95
Engine, starting, 23 Supercharger shift, 57
Engine, stopping, 29 Take-off, 27
Entrance to airplane, 23 Take-off performance, 76
External loads effects, 54 Taxiing, 26
Fire, 31 Tow target equipment, 43
Traffic pattern check, 28
UHF communication radio system, 37
Flight control, emergency operation, 33 Utility recepeacie, 43
Flight control system, 10 VHF communication radio system, 37
Wave-off, 28
Wing flaps, 11
Wing flap, emergency operation, 33
Wing folding system, 12







