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Moking a pass 2t an enemy tank s as much of a gamble as making a pass with rhe dice ar Las
Vegas, it vou don't know vour wrpline, You can't change the odds in a dice game, but you cen in-
crease vour adds of making a successtul wank kil Your knowledge and superior equipment will
put the odds in your favor, provided you read about and understand the capabilities of your air-
plane as presented in vour Fhighe Handbeok. These first pages will let you know where you can
find this informadion in your handbook. Learn to know your airplane by starting righe here, for
thiy handbook is the only technically accurate and constantly current source of F-51D operating data.
The intormation in this handbook s based on engineering and flight test experience of the Air
Foree and the manufacturer, as well as the service experience of the using commands. North Ameri-
can Aviation and the Air Force have carefully considered your handbook requirements and have
cooperated to prepare this handbook 1n a completely new style that definitely marks the old -1 T.0.
obsolete. These new-ty pe handbooks not only are more attractive, but are casier to read and easier to
use. You'll note that full use is made of illustrations to highlight descriptions and specific proce-
dures. The flight hundbooks for all airplanes have not been prepared to the new specification, but
the new books can readily be identfied by the cover. The old-style book has a small, rectangular
photo of theairplane centered on the cover; the new handbook has a full-page cover illustration.

This handbook was prepared solely for your benefit, and you as the pilot of an F-51D should
make sure you have a copy for your own personal use. Asr Force Regulation 5-13 specifically pro-
vides that each pilot (except those attached to an administrative base) is entitled to his own copy
of the Flight Handbook for his airplane. Don't let anyone tell you otherwise,

Once you have your handbook, take time 1o read and study it completely to gain an over-all
knowledye of the airplane, and keep 1¢ handy for a reference guide.

The Technical Order distriburion system works surprisingly well if you do your part. In this
respect, 1t's important that you order your required quantity of handbooks as soon as possible,
instead of waiting until che need arises. An early order permits the Air Force to print enough books
to cover your requirements. If you delay your order, sufficient copies may not have been originally
printed, so it may take a long time to fulfill your request.

To understand the Technical Order system, read Technical Order 0]-5-2, which explains in just
a few pages how easy it 1s to set the system in operation. Actually, ali that’s required is for you to
list the quantity you need on the Publications Requirements Table (T.0. 00-3-1), and all subsequent
revisions, reissues and supplements will be automatically forwarded to you in the same quantities.
(Since the preparation and distribution of handbook revision material takes time, the Air Force
issues supplementary T.O.'s to reflect changes made to airplanes in service.) Check with your Base
Supply Othcer; he knows about the system, as it 1s his job to fulfill T.O. requests.

The Air Force now issues Safety of Flight Supplements to make sure you get the latest informa-
tion on critical operational changes in a hurry. These supplements use the same basic T.O. number
as your Flight Handbook, exceprt tor the addition of a suffix letter. Supplements covering loss of life
will get ro you within 48 hours after being issued; those dealing with serious damage to equipment
will reiach you in 6 days. If you have ordered your Flight Handbook on the Publications Requirements
Tabte, you need do absolutely nothing to get these supplements—they’ll come to you auromatically.
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Amy comments you have regarding this handbook, suggesdons for future books, or questions
on any phase of the Flight Handbook program are invited and should be addressed to the Wright
Aur Development Center, Wright-Patterson Air Force Base, Dayton, Ohio, Atta: WSO

This handbook is divided 1nto aine sections, an appendix, and an index as follows:
secnion I, DESCRIPTION =i detatled deseription of the atrplane and the cquipment and systems

Gocluding all emergency equipment not part of the auxiliary cquipment? which are essential

far flight.

Section I, NORMAL PROCEDURES—operating instructions arranged in proper sequence from the
time you approach the airplane unul it is parked after flight.

Secoon L EMEFRGENCY PROCEDURES -concise procedures to be followed in meeting any emer-
geney texcept those of auxtliary cquipment that could reasonably be expected.

Scecuon IV, DESCRIPTION AND OPERATION OF AUNXILIARY EQUIPMENT—descriptions and
normal and emergency operating instructions for all equipment not essential for flying che air-
plane, such as cockpit heating and ventilating, oxygen, lghting, armament, and miscellancous
cquipment,

Section V, OPERATING LIMITATIONS—all airplanes and cengine operating himitations thar must
be observed during operation.

Section VI FEIGHT CHARACTERISTHCS —a discussion ot flight characteristics, the advantageous
as well as the dangerous, that are peculiar to the airplane as based on extensive flight teses,
Scetion VIE SYSTEMS OPERATION—a supplementary discussion of special characteristics and

tactors involved in operating some of the airplane systems under various conditions.

Section VHI CREW DUTIES—omited as not applicable for a single-place airplanc,

Section IX, ALL-WEATHER OPERATION—supplementary procedures and operating instructions
for safe and cfficient operation under instrument flight and extreme weather conditions.

Appendix, OPERATING DATA-all operating data charts for cfficient preflighe and in-flight
mission planning. Tuke-off and landing charts for various gross weights are also included.

Alphabetical Index—a complete listing of material in this handbook, including ilustrations, arranged
for case in reference.
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Figure 1-1
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AIRPLANE.

The F-S1D, built by North American Aviation, is a
single-place, low-wing monoplane powered by a
Packard-buite Rolls Royce engine. Although designed
primarily as a fighter atrplane, it may be equipped to
carry bombs, chemical tanks, or rockets. Provision is
also made to allow installation of external drop tanks
to increase operating range. The airplane 1s equipped
with six S0-caliber machine guns as standard equip-
ment. Armor plate is installed in the cockpit area for

protection of the pitor during combac

AIRPLANE DIMENSIONS.

The following dimcenstons apply to the airplune:
Wing span 37 feet
Length 32 feer 2 inches

Height (three-point attitude) 13 feet 8 inches

AIRPLANE GROSS WEIGHT.

The normal gross weight of the airplane with no ex-
ternal load is approximately 9000 pounds. The gross
weight can be as high as 12300 pounds when external

armament and fuel are carried.

. IF-51D-1
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ARMAMENT.

The airplane is armed with six forwacd-firing .50-cali-
ber machine guns, three mounted in cach wing, and is
capuble of carrying bombs, rockets, or chemical tanks
as external load.

ENGINE.

The airplune s powered with a Packard-built Rolls
Royce V-1650-3, -7 or -9A series cngine rated at 1190
horsepower (Military Power) and has a two-stage, two-
speed supercharger. The 12-¢ylinder, liquid-cooled en-
gine drives a four-bladed constant-speed propeller and
is equipped with an injection-type carburetor and an
automatic manifold pressure regulator. An aneroid-
actuated switch automadically controls the supercharger

blower speed shift

ENGINE CONTROLS.

THROVTLE.

The throttle (13, igure 1-4}, located on the left longeron,
is mechanically tinked 1o the manifold pressure regu-
lator. The throttle incorporates a gate that allows a
maximum of 6! in. Hg manifold pressure up to critical

altitcude. When the throttle is moved past the gate,
breaking the light locking wire, a manifold pressure of
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ARMAMENT

FUEL CAPACITY
US. GALLONS

RADIO AND
ELECTRONICS

CANOPY

ARMOR

ANTI-G

ENGINE

FIRE-FIGHTING
EQUIPMENT

WHEEL
BRAKES

COCKPIT
ARRANGEMENT

GUN SIGHT

T. O. No. 1F-51D-1

F-51D

@

THREE .50-CALIBER
GUNS IN EACH WING,
BOMBING AND ROCKET
EQUIPMENT

INTERNAL CAPACITY
245 GAL TWO 75
GAL DROP TANKS OR
TWO 110 GAL DROP
TANKS

AN/ARC-3 COMMAND
SET, SCR-695A IDEN-
TIFICATION, BC-4538
RANGE RECEIVER,
AN/ARA-8 HOMING
ADAPTER

MANUALLY OPERATED,
SLIDING TYPE

FIRE WALL AND BACK
OF SEAT ARMOR,
WINDSHIELD

ANTI-G SUIT CONNEC-
TION

V-1650-3, -7, OR -9A
NONE
INTERNAL SHOE
SINGLE COCKPIY

TYPE K-14A, K-148,
OR N-9

7/ acn DIFFERENCES TABLE

F-51H

@

THREE .50-CALIBER
GUNS IN EACH WING,
BOMBING, ROCKET,
CHEMICAL, OR DEPTH
CHARGES

INTERNAL CAPACITY
260 GAL. TWO 75
GAL DROP TANKS OR
TWO 110 GAL DROP
TANKS OR TWO 165
GAL DROP TANKS

AN/ARC-3 COMMAND
SET, SCR-695 IDEN-
TIFICAYION, BC-4538
RANGE RECEIVER,
AN/ARN-7 RADIO
COMPASS, AN/APS-13
TAIL WARNING RADAR

MANUALLY OPERATED,
SLIDING TYPE

FIRE WALL AND BACK
OF SEAT ARMOR,
WINDSHIELD

ANTI-G SUIT CONNEC-
TION

V-1650-9
NONE
SPOT BRAKES
SINGLE COCKPIT

TYPE K-14A OR K-148

TF-51D

4

NO ARMAMENT

180 GAL — RIGHT AND
LEFT WING TANKS
ONLY

AN/ARN-6 RADIO COM-
PASS, AN/ARC-3 COM-
MAND SET, BC-453B
RANGE RECEIVER,
R-122/ARN-12 MARKER
BEACON AND INTER-
PHONE

ELECTRICALLY OR MAN-
UALLY OPERATED, SLID-
ING TYPE

FIRE WALL AND AR-
MOR GLASS, WIND-
SHIELD

NO ANTI-G SUIT CON-
NECTION

V-1650-3 OR -7

FIRE EXTINGUISHER
IN FRONT COCKPIT

INTERNAL SHOE

FRONT AND REAR
COCKPIT

NONE

103-00-1532

Figure 1-2
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BATTERY {EARLY AIRPLANES) —

MOORING KIT (RH SIDE OF FUSELAGE TYANK)

BATTERY {LATE AIRPLANES)

\ L FIXED TAIL WHEEL
. -——— DATA CASE

OXYGEN BOTTLES

x- EXTERNAL POWER RECEPTACLE
~—

——— M-3 50-CALIBER GUNS

—— LANDING LIGHT

GENERAL

/fma«?emmt

GUN CAMERA

167-006-1004
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. Side Air Outlet Control Knob

. Signal Pistol Storage Case

. Signal Pistol Mount

. Armrest

. Cockpit Light

. Coolant Radiator Air Control Switch
. Oil Radiator Air Control Switch

. Landing Light Switch

. Fluorescent Light Rheostat

. Mixture Control

. Propeller and Mixture Control Friction Lock
. Propeller Control

. Throttle

14. Microphone Button

15. Bomb-Tank Salvo Levers

16. Landing Gear Handle

17. Throttle Friction Lock

18. Aileron Trim Tab Control Knob
19. Elevator Trim Tab Control Whee!
20. Rudder Trim Tab Control Knob
21. Shoulder-harness Lock Handle
22. Corburetor Ram-air Control Lever
23. Carburetor Hot-air Control Lever
24. Anti-G Suit Connector

25. Wing Flap Handle

26. Map Case

27. Drop Message Bag Holder

Figure 1-4

109-00-1476
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- . RIGHT SIDE

1. Oxygen Regulato: 12, Oxygen Hose
2. Conopy Emergency Release Handle 13. Coolant Flap Emergency Release Handle
3. Circuit-breaker Reset Cover 14. First-aid Kit
4. Recognition Light Keying Switch (Disconnected) 15. Circvit Breakers
5. Fluorescent Light Rheostot 16. Seot Adjustment Lever

17. Cockpit Light
6. Ammeter

18. VHF Volume Control Knob
7. Conopy Haondcrank

19. Range Receiver Control Box
8. VHF Control Box

20. Right Switch Panel
9. DF Tone Switch 21. Battery-disconnect Switch
10. IFF Radar Control Panel 22. Generator-disconnect Switch

11. Side Air Outlet Control Knob 23. Spare Bulb Compartment

109-00-1477

Figure 1-5
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. K-14 Gun Sight Gyro Selector

Switch
K-14 Gun Sight Dimmer Rheostat

. Airspeed Indicator

. Fluorescent Light

. Remote-reading Compass Indicator
. Directional Gyro

. Clock

. Rate-of-Climb Indicotor

. Flight Indicatar

. Suction Gage

. Manifold Pressure Gage

. Coolant Temperature Ge _

. Fluorescent Light

. Oxygen Flow Blinker

. Tachometer

. Carburefor Air Temperature

Gage

T. O. No. I1F-51D-1
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17. Engine Gage Unit

18. Accelerometer (Radio Compass
on Some Airplanes)

19. Oxygen Pressure Gage

20. Oxygen Low-pressure Warning
Light

21. Engine Primer (Early Airplanes)

22. Oil Dilution Switch

23. Starter Switch

24. | »echarger High-blower
Warning Light

25. Gun Sight Rheostat {N-9)

26. Fairing Door Emergency Release
Handle

27. Hydraulic Pressure Gage

28. Cockpit Light Rheaostat

29. Supercharger Cantrol Switch

Figure 1-6
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30.
3).
32.
33.
34.
35,
36.
37.
38.
39.
. Altimeter
41%.

3
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#

GBE
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-
T
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Fuel Tank Selector Handle
Fuel Shutoff Lever

Ignition Switch

VY “"rgHornSile- ' Buton
Fuel Booster Pump Switch
Lar | Gear Warning Lights
Bomb Release Selector Switch
Bomb-arming Switches

. rake Handle

Turn-and-Bank Indicator

Parking

I % 17 rWarning Signal
Test Switch
108-00-1475
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as much as 67 in. Hg is possible for War Emergency
Power. A throule friction lock (17, figure 1-1) on the
throttle quadrant is provided to hold the throttle in any
desired position. Early airplanes* have a ball-type knob
with a microphone button inset into the ball. Late air-
planes® have a grip-type throttle handle, which rotates
to adjust range of the gun sight. A microphone button
is installed at the end of the grip.

MIXTURE CONTROL.

The mixture control (10, figure 1- 1), located on the afc
side of the throttle quadrant, has three positions: orr
CUTOFF, NORMAL, and RICH.

AUTION

The mixture control should alwiys be in the

IDLE CUTOFE position when the engine is not
runaing, to prevent fuel from entering the
carburctor.

CARBURETOR AIR.

Cold outside ram air o the carburctor enters a duct in
the nose just below the propeller spinacr. (See figures
1-9and 1-10.) A door at the forward end ot the duce can
be closed mechanically from the cockpit to force the air
to enter through a perforated side panel tand filter) on
cach side of the engine cowll For cold-weather opera-
tion, these pvrf()mtcd side panels can be replaced with
blank panels. With blunk pancls iosalied, the induc-
tion system s forced to pull warm air from the engine
compartment, through a spring-loaded door, whenever
the ram-air door 15 closed. On late airplanes.s this
spring-loaded door is also mechanically operated from
the cockpit to permit warm air o enter as desired by
the pilot. If at any time the ram-air duct becomes
clogged with ice, warm air from the engine compart-
ment will automatically be admitted.

CARBURETOR RAM-AIR CONTROL LEVER.

The carburetor ram-air control lever (22, figure 1-4),
located on the Jeft console aft of the rudder trim control
knob, opens and closes the ram-air door in the carbure-
tor air duct. The lever has two positions, RAM AIR and
UNRAMMED FILTERED AIR. When the ram-air control
lever is moved to the RAM AIR position, the ram-air door
opens and permits ram air to enter the carburetor. Mov-
ing the ram-air control lever to UNRAMMED FILTERED
AIR closes the ram-air door and the air passes through
the filter to the carburetor.

*F-51D-5-NA Through F-51D-30-NA and
F-51D-5-NT Airplanes
tF-51D-20-NT and subsequent airplanes

Section |

109-43-53¢

Figure 1-7

CARBURETOR HOT-AIR CONTROIL LEVER.:

In addicion to the rame-air control lever, a carburetor
hot-air control fever (23, figure 1-4) 1s installed on
late airplanes.t The hot-air control lever, located adja-
cent o the carburetor ram-air contro! lever, has two
positions, NORMAL and HOT Alk. When the hot-air con-
trof lever iy positioned at NORrazar, cold air enters the
carhuretor. Moving the hotarr control lever to HOT Atk
opens the hot-aice door and permits warm air o enter
the carburetor air duct o the ram-air control lever is

positioned @t UNRAMMED FILTERED AIR.

WARNING

Because of adverse leaning effect, carburetor
hot zir should not be used above 12,000 feet
altitude. The heat affects the altitude compen-
sator of the carburetor,

LATE AIRPLANES
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CONTROL LEVER AT RAM AIR

CONTROL LEVER AT UNRAMMED
FILTERED AR
/ -
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CONTROL LEVER AT RAM AIR
{CLOGGED AIR INLET)
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RAM-AIR DOOR OPEN 10

CARBURETOR
bk
FILTERED-AIR DOOR CLOSED -

RAM-AIR OPERATION

— RAM-AIR DOOR CLOSED ;

r i
FILTERED-AIR DOOR OPEN “J
e TV - iy
S Al BA J |

UNRAMMED FILTERED AIR

SUCTION DOORS
(AUTOMATICALLY W

*@j" ADMIT ENGINE &
l,.\“iﬁ‘f e MPARTMENT AIR) >
~ r'\"j—:.{g?%* ‘ I
\. 7 ﬂ' ‘.-'/’~ <= g
. . ; T L ;
.y CLOGGED ICING SCREEN - — - QF-\L‘L o
EMERGENCY OPERATION

—_—

191-00- 1482

Figure 1-9

COOLING SYSTEMS.

There are two complete and separate cooling systems
used 1n this airplane. One system, the engine cooling
system, is used to cool the engine. The other, the after-
cooling system, cools the supercharged fuel-air mixture.
Coolant from each system passes through the respective
portion of the dual radiator, located in the afc portion
of the air scoop on the underside of the fuselage. The
radiator is actually two radiators constructed as a single
unit with separate cores. An electrically controlled flap-
type door is used to control the airflow through the
radiator. In case of actuator failure, an emergency
handle opens the coolant flap to lower the tempera-
ture. The coolant solution consists of water and ethyl-
ene glycol in varying percentages depending on outside
operating temperatures.

ENGINE COOLING SYSTEM. An engine-driven
pump pressurizes the engine cooling system (figure

I-11), which has a capacity of 16.7 gallons including 5.2
gallons in the coolant header tank. The system may be
filled ar the coolant header tank, which is accessible
through the dzus-fastened door at the forward end of
the engine upper left cowling. (See figure 1-25.)

AFTERCOOLING SYSTEM. The aftercooling system
thgure 1-11) is a low-pressure type and has a system
capacity of -i.8 gallons. This capacity includes the after-
cooling header tank, which contains 1> gallon. (See
tigure 1-25.) Coolant is forced by an engine-driven pump
through the radiator to the supercharger cooling jack-
ets, and from there returns to the afcercooler unit.
Cooling the fuel-air mixture before it enters the com-
bustion chambers of the engine minimizes the possi-
bility of detonation.

COOLANT RADIATOR AIR CONTROL SWITCH.

Airflow through the dual radiator is controlled by an
electric actuator which is mechanically connected to
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SYSTEM

(LATE AIRPLANES)

COLD-AIR CONTROL AV

HOT-AIR CONTROL AT
NORMAL

COLD-AIR CONTROL AT
UNRAMMED HIYERED AIR

/’\s

L

HOT-AIR CONTROL AT
NORMAL

COLD-AIR CONTROL AT
UNRAMMED FILTERED AIR

HOT-A|R CONTROL AT

MOT

COLD-AIR CONTROL AT
UNMRAMMED ILTERED AIR

w

.
\;

HOT-AI®R CONTROL AT
MHOTY

RAM-AIR OPERATION TO
CARBURETOR
RAM-AIR DOOR OPEN 1 /

PERFORATED
DOORS

HOT-AIR DOOR CLOSED

UNRAMMED FILTERED-AIR OPERATION

RAM-AIR DOOR CLOSED
FILTERED-AIR DOOR OPEN

ICING SCREEN
HOT-AIR DOOR CLOSED

UNRAMMED FILTERED-AIR AND HOT-AIR OPERATION

RAM-AIR DOOR CLOSED
FILTERED-AIR DOOR OPEN

HOT-AIR DOOR OPEN
HOT-AIR OPERATION WITH BLANK DOORS INSTII\LLED

: BLANK DOORS*
-‘E - '\,‘Tr,_é
~
: @ 7
RAM-AIR DOOR CLOSED ‘7’\

FILTERED-AIR DOOR OPEN
OT-AIR DOOR OPEN

*BLANK DOORS INSTALLED FOR COLD-WEATHER
OPERATION
109-00-1481

Figure 1-10
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Figure 1-12

the coolant thap. The operation ot the actuator is con-
crolted by aswitch (6, figure -1 figure 1-13) located on
the lete side of the cockpit just aft of the throtdle quad-
rant. ‘The sswitch has four posttions: AUTOMATIC, OPEN,
crost, and orr. The atToMATIC position s vsed for
normal operation; the switch s held ia this position by
wospring-loaded guard. With the swiwch in this posidon,
the emperature of the coolant goveras the amount the
coolant lap will be opencd or closed. From the spring-
londed opEN or crosr position, the switch returns o
otk when celeased, The orry and crost positions per-
mit opening and dosing the coolant tlap as desired by
the piloc during ground operation or it manual adjuse-
ment is necessary during flight For all ground opera-
uon, the switch should be held at opeN until coolant

flap is fully opened, then released o o,

COOLANY FLAP EMPFRGENCY RELEASE
HANDILY.

A manual coolant flap emergency release handle (13,
figure 1-3) 4y Tocated on the floor of the cockpit, to the
right of the seat. In case of actuator failure, a quick
pull ot chis handle mechanically extends the coolant
flap an addivonal 31 inches by increasing the fength
of the linkage to the coolant flap. If the coolant flap s
completely closed, the Hap will open 1o a minimum of
T inches. Afrer the emergency release has been pulled,

there 1s no means of resetting ic in flight

SUPERCHARGER.

The engine-driven, two-speed, two-stage supercharger
is ot the centrifugal type automatically concrolled by
an aneroid-operated switch vented to the carburetor
intuke pressure. The aneroid switch changes the blower
speed from low to high ac the altitude for best per-
formance at Military Power. The switch is calibrated

Section |

toshift the supercharger to high blower on the V-1650-3
and V-1650-9A engines between 20,800 and 2 1,800 feee
and on the V-1650-7 engine between 15,700 and 19,700
fect. To prevent excessively frequent blower speed
changes resulting from small speed or altitude changes
near shife altitude, the aneroid switch s constructed so
that the shifc downward from high to low speed occurs
approximately 1500 feet below the upward shift poim
during a normal descent. However, during a dive or
rapid descent, the shift downward may occur at or
above the upward shift point because of the increase in
ram-air pressure at the carburctor intake due to the

higher wirspeed.
Note

In thght, the blower may shife ac alotudes
other than specified 1n the preceding para-
graph for the paracular eagine. This condi-
tion 1s normal, since the blower shitt ancrodd
is reterenced to carburetor entrance air pres-
sure, which increases with indicated airspeed.
Ditfereaces in airplane altitude ac the time of
blower shift are due to the ram-air variations
i chimb, level fhight, and descent.

For minimum fuel consumpuion on long-range cruis-
ing operations, 1t 1y advantageous o remamn i fow
blower spred above the alutede of shift. The ranges
shown on the charts in Appendix T are possible only
when proper supercharger speed is ased. Tn case of
blower shife ancroid tailure, the supercharger auwto-

matically returns to fow speed.
SUPERCHARGER CONTROL SWITCHL

The supercharger coatrol switch (29, figure 1-0; figures
[-T4and 1-15), mounted on the front switch panel, has
three positions; 10W, AUT0, and HIGH. A spring-loaded
guard holds the swiwch in the AUTO positon. When the
switch is at the ACTO position, the supercharger is con-
trolled by an elegtrical aneroid-type pressure switch
vented to the carburetor intake pressure. For all normal
operation, the switch should be at AUTO. The Low posi-
tion 15 used to open the ciccuit o the supercharger
solenoid for low-blower operation 1n the event the
ancroid switch fails. The HIGH position permits shifting
to high blower below the preset shift altitude and to
operate high blower for ground checks.

SUPERCHARGER HIGH-BLOWER WARNING
LIGHT.

An amber light (24, figure 1-6; figures I-14 and 1-15)
is provided on the froat switch panel beside the super-
charger control switch to indicate when the super-
charger is in high blower. On late airplanes, the light is
of the push-to-test type.

11
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IGNITION SYSTEM.

Two engine-driven high-tension magnetos, mounted
on the engine, supply spark for combustion and are
grounded when the ignition system is inoperative. Both
magnetos have booster coil connections, but only the one
on the right magneto is used. The booster coil intensi-
fies the spark of the right magneto to aid in starting.

IGNITION SWITCH.

The ignition switch (32, figure 1-6; figure 1-1-0) is lo-
cated on the front switch panel and has four positions:
OFF, R, L, and BOTH.

To prevent accidental engine start, be sure
ignition switch is moved to OFF after IDLE
CUTOFF position of mixture control is used
for stopping engine.

12

PRIMER SYSTEM.

The clectrically energized priming system gets its fucel
from the engine-driven tauel pump and consists of a
primer, a solenetd valve, a momentary-on switch, and
connections o the inducton mansfold. On carly atr-
planes incorparating a hand-operated primer, the
primer pump withdraws fuel from the tuel strotoer on
che fire wall and dicects it to the tnduction maatfold.

PRIMER SWITCH.

Some airplanes incorporate an electric primer switch.
The primer switch (higure 1-Li; figure 1-19) s located
on the front switch panel and has two positions, OFF und
momentary ON. When the primer swicch s held ON,
the solenoid valve mounted on the carburctor permits
fuel to pass to the primer lines and into the induction
manifold. Usually 3 or i seconds is sufficient to prime
acold engine. The engine should be primed only when
10 1S turning over.,

HAND-OPERATED PRIMER.

Early airplanes have a hand-operated primer (21, figure
1-6), located on the lower right side of the instrument
pancl. To unlock the primer, the handle s depressed
and rotated. For priming a cold engine, the primer
should be pumped a maximum of three or four strokes.
Priming should be accomplished only when the engine
IS turning over,

Note

Be sure primer is returned to locked position
after priming.

STARTER SYSTEM.

The starter system consists of an electric direct-crank-
ing starter, a starter switch, and a booster coil. To aid
the magnetos when rpm is low during cranking, a
booster coil intensifies che spark of the right magneto,
which fires the intake spark plug of each cylinder.
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STARTER SWITCH.

The starter switch (23, figure 1-6; figures 1-. t and 1-15),
located on the front switch panel, has an ON position
and a spring-loaded guarded OFF position. Holding the
switch at ON energizes both the starter and the booster
cotil.

AUTOMATIC MANIFOLD PRESSURE REGULATORS.

The V-1650-3 and early -7 engines have a Packard mani-
fold pressure regutator which is mechanicaltly operated
by pressure and temperature through an aneroid unit
that mechanically operates the throttle linkage. This
regulator maintains a constant manifold pressure
within I inch between 12 and 61 in. Hg for all alti-
tudes below the critical altitude of the engine. Below
42 in. Hg, the manifold pressure regulator cannot be
expected to maintain a constant manifold pressure. On
the V-1650-9A and late -7 engines, a Simmond’s auto-
matic engine control unit is used. This control unit,
using engine oil for operation, automatically maintains
a constant manifold pressure at all power settings be-
tween 25 and 67 in. Hg (* 1 inch) up to the critical
alutude of the engine. If at any time the operating oil
to the control unit should fail, the unit becomes fally
manual over the entire range of manifold pressures
available. The maxtmum pressure available at this time
is approximately 52 in. Hg. To preveat a runaway en-
gine during starting, a manual override is mechanically
linked to the control unit from the throttle to manually
close the burtterfly valve. Stopping and starting proce-
dures must be strictly followed to prevent a runaway
engine during starting. The advantage of the automatic
control unit in constantly maintaining a selected mani-
fold pressure, more than compensates for the difficulty
of carburctor ice detection and strict stopping and start-
ing procedures.

Figure 1-14
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ENGINE INDICATORS.

Standard engine instruments are provided in the air-
planc. The oil pressure, fuel pressure, and manifold
pressure gages indicate pressure readings directly from
the engine. The tachometer is self-generated. Power
from the airplane electrical system is required to op-
erate the oil temperature, coolant temperature, and
carburetor temperature indicators

PROPELLER.

The airplane is equipped with an 11-foot 2-inch diam-
cter, four-bladed, constant-speed, Hamilton Standard
Hydromatic propeller of the nonfeathering type. A
propeller governor mechanically controlled from the
cockpit admits engine oil to the propeller dome for
pitch changes necessary to maintan @ constant engine
speed. Engine oif pressure 1s used to aid the centrifugal
twisting moment of the blades toward low pitch (in-
crease rpm), and boosted engine otl pressure through
the governor moves the blades toward high piech (de-
crease rpml.

PROPELLER CONTROL.

A propeller control (12, figure -4, located on the
throttle quadrant, s mechanically linked to the gov-
crnor. 'The control setting determines the engine rpm,
which s muinuined constant by the propeller gov-
crnor. The propeller control may be positioned at
INCRFASE O DECREASE 0r to any intermediate position.

OIL SYSTEM.

Qil for engine lubrication is supplied froma 12,5 US.
gallon tank. (Sce figure 1-11) Lubrication is accom-
plished by a pressure system with a dry sump and
scavenge pump return. Oil flows by gravity from the

wgine (Zontnol Panel

: AIRPLANES WITH ZERO RAIL ROCKET INSTALLATION

-_—1
Q‘E

109-00-1328

Figure 1-15
13



Section |

tank to the engine pressure pump, which forces it
through the engine. The temperature of the oil is reg-
ulated automatically under normal conditions. The oil
either flows through the oil radiator when cooling is
necessary or flows directly back to the oil tank hopper
unit. If the automatic temperature control fails, the oil
radiator air outlet flap may be operated electrically. See
figure 1-25 for oil grade and specification. A dip-stick
type gage adjacent to the filler neck is used to determine
the o1l quantity. An oil dilution system is provided to
facilitate cold-weather starting.

OIL SYSTEM CONTROLS.

OIL RADIATOR AIR CONTROL SWITCH.

A switch (7, figure 1-4; figure 1-13) to control the
clectric actuator of the oil radiator air outer flap is
located on the radiator control panel. The switch has
four positions: OFF, CLOSE, AUTOMATIC, and OPEN. For
normal operation, the switch should be left in the AuTO-
MATIC position. When switch is at AUTOMATIC, a ther-
mostat automatically starts and stops the actuator to
move the oil radiator air outlet flap, depending on oil
temperature. However, should the automatic feature
fail, an abnormal reading will show on the oil tempera-
ture gage and the switch may be moved to either the
OPEN or CLOSE position as needed. Limit switches stop
the actuator when full open or closed position is
reached,

,l:,s[:a,“ SULLY | EXPANSION
SERVICED SPACE
LEVEL FUGHT
[EACH) (EACH) {EACH)
V

TOTAL USABLE INTERNAL FUEL — 245.4 GAL
TOTAL USABLE FUEL WITH 75 GAL DROP TANKS — 395.4 GAL
TOTAL USABLE FUEL WITH 110 GAL DROP TANKS — 455.4 GAL

*FUSELAGE TANK RESTRICTED YO 65 GALLONS
BECAUSE OF ADVERSE CG CONDITION
109~00-1473

Figure 1-16
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OIL DILUTION SWITCH.

The oil dilution switch (22, figure 1-6; figure 1-15),
located below the main instrument panel, has ON and
OFF positions. Engine fuel is allowed to enter the oil
system at the oil drain when the switch is in the ON
position, lowering the oil viscosity for cold-weather
starting. Oil should not be diluted in excess of 10 per-
cent. Refer to "Stopping Engine” in Section IX.

OIL SYSTEM INDICATOR.

A combination oil temperature, oil pressure, and fuel
pressure gage (17, figure 1-0) is installed on the right
side of the main instrument panel.

FUEL SYSTEM.

The fuel system (figure 1-17) consists of two self-sealing
wing tanks of 90 US. gallons (usable fuel) each and one
fuselage self-sealing tank of 85 US. gallons. Filling
the fuselage tank to the 85-gallon capacity may cause
an aft CG condition beyond limits; therefore, the fuse-
lage fuel tank is placarded for 65 US. gallons maximum
and should never be filled above this quantity. See
figure 1-16 for fuel quantity data and figure 1-25 for fuel
grade and specification. Each of the main fuel tanks has
its own gravity-fed submerged-type booster pump re-
ceiving power from the electrical system of the airplane.
These pumps supplement the engine-driven fuel pump
and will handle the fuel needs of the engine at all alti-
tudes if the engine-driven fuel pump fails. If the booster
pumps fail, the engine-driven fuel pump will supply
fuel only up to approximately 8500 feet. To prevent
wing heaviness, fuel should be used alternately from
the wing tanks. There are provisions beneath each wing
for carrying either two 75-gallon or two 110-gallon

drop tanks.

If installation of 110-gallon drop tanks is
necessary to accomplish a particular mission,
maneuvers are limited to those that are abso-
lutely necessary to conduct normal flighe,
because of possible structural failure.

The drop tanks have no booster pumps, but fuel is
forced from them by a controlled pressure of 5 psi from
the exhaust side of the vacuum pump. This pressuriza-
tion will permit satisfactory flow of fuel from the drop
tanks ar all altitudes. If the pressure to the drop tanks
fails, the engine-driven fuel pump is capable of pulling
fuel from the drop tanks up to approximately 10,000
feet.
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FUEL SYSTEM CONTROLS AND INDICATORS.

FUEL SHUTOLE LEVER.

A manually operated fuel shutoff lever (31, figure 1-6;
figure 1-18) 1y located below and to the left of the front
switch panel. The switch is mechantcally linked to the
fucl shutoff valve in the left wheel well, The fuel shut-
off valve shuts off the fucl from all tanks to the engine-
driven fuel pump.

FUEL TANK SELECTOR HANDLE.

The fucl tank selector handle (30, higure 1-6; figure 1-18)
is locited 1o the center, below the frone switch panel.
The following posittons are marked on the mounting
plate: FUS. TANK, MAIN TANK L. H., MAIN TANK R. H.,
R.H. COMBAT DROP TANK, and L. H. COMBAT DROP TANK.
The handle is mechanically connected to the fuel selec-
tor valve in the Iefo wheel welll A switch incorporated in
the selector handle assembly s connected in series with
the booster pump switch and will start the booster
pump in the tank selected, provided the fuel booster
pump switch is oN, Booster pumps in fuel tanks not
actually supplying fuel are avtomatically shur off.

FUEL BOOSTER PUMP SWITCH.

A fuel booster pump switch (34, figure 1-6; figures 1-14
and 1-15), located below the instrument panel, is wired
in series with the fuel selecror electrical system. The
switch has ON and OFF positions and must be in the ON
position before the selected rank booster pump will
operate. On early airplanes,* the booster pump switch
has NORMAL, OFF, and EMERG. positions. The booster

*F-51D-5-NA and F-51D-5-NT Airplanes
16

pump switch must be in the NORMAL position to allow
pump operation on these airplanes. In the event of en-
gine-driven pump failure, placing the switch in the
EMERG. position causes the booster pumps to increase
their speed, thereby increasing pressure and ensuring
fuel flow to the carburetor.

BOMB OR DROP TANK SALVO LEVERS,

The drop tanks can be released whenever desired by
pulling the two bomb-tank salvo levers (15, figure 1-4)
located on the feft side of the cockpit, below the throt-
rie quadrant. The bemb-tank salvo levers provide a
selective mechanical release of the drop tanks or bombs
independent of the electrical bomb release system.

FURL QUANTITY GAGES.

Direce-reading fuel quantity gages are installed for the
mternal tanks, The gages for the right and left wing
tanks are located on each side of the seat, in view of
the pilot. The fuselage tank gage is located behind and
1o the lett of the pilot's seat. No fuel quantity gages
are installed for the drop tanks.

ELECTRICAL POWER SU °Y SYSTEM.

The airplane electrical system (figure 1-19) receives
power from a 28-volt, 100-ampere, engine-driven gen-
erator. A 2-{-volt storage battery supplies current when
the generator output drops below 26.5 volts. An ex-
ternal power receptacle s located on the right side of
the fuselage, just behind the cockpit. An external power
source (C-13A or equivalent) instead of battery power
should be used on the ground to starc the engine or to
operate the clectrical system when the engine is shut
down. An adapter for connecting the Briush-type ex-
ternal power supply is stowed adjacent to the external
power plug. All of the electrical circuits are protected
by circuit-breaker switches. An inverter supplies 400-
cvele, 26-vole alternating current for operation of the
remote-reading compass. The inverter receives its
power directly from the battery whenever the battery-
disconnect switch is ON.

SWITCH PANEL AND CIRCUIT BREAKERS.

The main switches are located on the right switch
pancl. Location of main electrical switches ts shown in
figures 1-5 and 1-6. Circuft breakers on the right switch
panel protect the electrical system. A single "bump”
plate (3, figure 1-3) permits the pilot to reset all the
circuit breakers ar ene time, If a circuit breaker re-
peatedly pops out, the master switch for that circuit
should be turned OFF,

ELECTRICALLY OPERATED EQUIPMENT.

See igure 1-19.
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B 'L YV-LIDZCL T 2T SWITCH.

A bartery-disc.. ....ct switch (21, figure 1.5), located
on the right switch panel, allows battery power to be
supplied to the airplane electrical system. The switch
should be in the OFF position when external power is
used for starting, to conserve the battery, When the
engine isope: . yand . rnal power is disconnected,
th~ battery-disconnect switch should be placed in the
ON position.

GE."T0 47 T LT ST SWITCH.

The generator-disconnect switch (22, figure 1-5), lo-
cated on the right switch panel, has oN and OFF posi-
tions. With the switch in the OFF position, generator
power output is not available to the airplane electrical
system, ! : generator “cut-in” speed is about 1200 rpm
and the »ower .t is available when the generator-
disconnect switch is at ON. All clectrically operated
equipment is powered from the generator except the
remote-indicaing compass, which derives its power
from the *  -er.

Ao LT TER.

An ammeter (6, f gure 1-5), located on the upper sec-
tion of the right ..itch panel, is calibrated for a maxi-
mum reading of 150 amperes. The ammeter indicates
the amount of current being supplied by the generator.
The normal maximum current of 100 amperes should
be used only for a short period of time.

. o
1 l- I:\_..

The hydraulic power supply system (figure 1-20) is a
closed-center system that incorporates a pressure ac-
cumulator and an unloading and relief valve. The sys-
tem is used to operate the main Janding gear and the
wing flaps. The hydraulic system operates at a normal
pressure of 1050 (7-50) psi. Late airplanes have a 1.2-
gallon reservoir which supplies hydraulic fluid to the
system; early airplanes have a 1.8-gallon reservoir. The
unloading and reliet valve is incorporated to prevent
excessive pressure. See figure 1-25 for hydraulic fluid
grade and specification.

[ |

The ailerons, elevators, and rudder are conventionally
operated through push-pull rods and dual cables by a
control stick and rudder pedals. Trim rabs on each of
the primary surfaces are operable from the cockpit by
a cable system. A reverse boost rudder tab is installed
on most airplanes. On late airplanes*® and on some air-
planes modified in service, a 20-pound bobweight has
been added to the elevator control system to improve
the flight characteristics.

CON'. .o - STICK.
A

The control stick (figure 4-11) has a conventional-ty °
grip, which incorporates a gun and camera trigger
switch. A bomb-rocket release button is lecated on the
top of the stick grip.

CONTIZL JUWCFACE LOCK.

A control surface lock (figure 1-21) at the base of the
control stick has two positions. The lock con ists of a
plunger that snaps into either of two holes, When it is
snapped 1nto the lower hole, the ailerons, rudder, and
elevators are locked, and the tail wheel is locked in line
with the fuselage. When it is snapped into the upper
hole, the tail wheel is free to swivel, while the ailerons,
rudder, and elevators are locked.
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wUPE AL. T, I . iINT ', iR

als 1y be ad’usted for .. .. I,
length by pushing the pedal ¢ 'u 1 1. er (located
on the inboard side of each pedal) i oard with the

foot and shifting the pedal to the desi- =~ ;  “"t° - Re-

> rudder

leasing the pedal adjustment lever I I the pedal in
the new position. (See figure 1-22.) ~ sure both pedals
are adjusted equally.

T LT TAT 70 L LOLS.

ELEVATS © % 7 D TAB C2.7 1T7. W I EL. The
elevator trim tab control v = (19, figure 1-4) is lo-
cated on the left side of the co~ - t, ~ - and aft of
wheel is mounted
in a vertical plane and connected to the ! _vator trim
tabs by dual ¢ es. Ro  _ the whee! forward in the
direction of the 1 ar~ -

t

the throttle quadrant. The ¢ .

makes the airplane nose-
wheel in the direction of
the TH arrow causes a ta’l-’ favy con .0 n.

heavy, and relling the ...

VYT -

f1T.* - T 1 o 1. The rud-
der trim tab control knob (20, figure 1-4) is located
rked “R" 5 .1

aater in - o1

horizontally on the left console w 1 1s
“L” with indicating arrows. Ao >
the number of degrees the + = tab is n >d. ual
cables connect the control knob with -~ ¢ -
and actuating screw. A reverse boost action of the trim
tab is obtained by a linkage wi  * causes the  “der
trim tab to move slightly in the same « - ~‘onas
rudder, making it necessary to increase rudder pedal
pressure to obtain an increase in yaw.

20

-1
S0 T T LT D TAB CCUT T L Ll T
- am e 1tabe e - (18,0 0 -4) T doo 1
horizontally on - oo F“R” ¢
“L” witl indicating art. . A ' 7 ter indicates

..o ab on the left aileron
is moved. (The t+* 1 tab on the right aileron is ground-
adjustable.) 1 2 trim tab contro} knob is connected to
the left aileron trim b by a chain and dual cables.

the number of de .5 . «

The wing flaps are hydraulically actuated, and travel
is controlled by a handle in the cockpit. = =<7 | aps
have a total downward travel of 47 degrees. The wing
flaps should be full up during taxiing because of the
minimum ground clearance afforded. There is no emer-
gency means of lowering the flaps if the hydraulic
system fails. However, if malfunction 1s due to failure
of the engine-driven hydraulic pump and all other
units are stifl intact, the hydraulic ¢ ~ mulator has
enough pressure to lower the flaps fully, p ~—ided the

., lraulic .. _ure gage ' . . at least 800 psi,

ll‘ll

The wing flap handle (25, figure 1-4) is located on the
left side of the cockpit, aft of ! console. The handle
has six positions: UPp, 107, - 1 oFF 20°, 30°, 40°, and
50, There is a detent at each of the markec pos: - s,
and the flaps hydraulically move to that indicr | any,
The maximum angle of filaps permitted is governed by
the airspeed. (Refer to Section V.)

G |

v i

The landing = ~= system on the ~ _~~e s a ven-
tional type, “h a steering -~ 1 locking mechanism
provided for the nonret -~ ing tail wheel. The main
wheels retract inboard into the ' of the airplane,
and fairing doors cover the ., el + @1l and strut open-
mgs. In an emergency, a mechanical 1 2ans of releasing
the fairing doors and gear is provided. Yawing the air-
plane may be necessary to force the gear into a locked
position during eme  nCy .4, ring.

! b | N
LANDI T ZZAR I7.17 "%

A landing gear “iandle (16, I | _re 1-4), located on the
left side of the cockpit jus: ” 1 of the seat, has two
positions: UP and DN. ~ "2 car  dle positions the
landit 7 . rselector valve - rou; - mechanical link-
age. " e handl: is i 7 ;- jadec into a dete  in its

quadrantand must e ; v’ "1°  ard to be: ad from
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one position to another. The handle is mechanically
locked in 2 '~vn {~~"tion when the fai—~ door
emergency release handle is pulled (fairing doors - ).
This preveats accidentally raising the handle while the
airplane s on the ground. While the airplane is mov-
ing on the ground, the landing gear will retract if the
landing gear handle is placed ac vp.

LANL" 5 GEAR F/ ' 7% DOOR EM
R LEASE HANDLE.

S Y

A landing gear fairing door emergency release handle
(26, figure 1-6) is located to the right of the fuel tank
selector handle, forward of the control stick. 1f the
hydraulic system fails, the fairing door emergency re-
lease handle may be used to mechanically release the
hydraulic pressure aand fairing doors after the landing
gear hundle is placed at DN to release the gear uplocks.
Yawing the airplane may be necessary to force the gear
into a locked position. The release handle is also used
after the airplane is parked, to release the hydraulic
pressure and open the fairing doors. Opening the fair-
ing doors mechanically locks the landing gear handle
in the down position.

LA " 77 GEARW.' G I TS

A red light and a green light (35, figure 1-6), located
below the center of the instrument panel, are provided
for landing gear warning. The lights operate in the
following manner:

I. Greea light off, red light on, when gear are in
any unlocked position, regardless of throttle position,
or when gear are up and locked and fairing doors are
not fully closed.

2. Green light off, red light off, when gear are up
and locked with fairing doors fully closed and throttle
forward (beyond minimum cruising power).

3. On carly airplanes, green light off, red light on,
horn on, when gear are up and locked and throttle is
retarded below minimum cruising power.

4. On late airplanes, green light oft, red light on,
horn on, when gear are in any position other than down
and locked and throttle is retarded below minimum
craising power,

5. Green light on, red light off, when gear are down
and locked and throctie and doors are in any position.

LANDING GEAR WA NG ' OPN.

A landing gear wiarning horn is located berween the
fuselage skin and armor piate on the left side of the
airplane. The horn sounds when the gear are not down
and locked and the throttle is retarded below minimum
cruising power. A horn cutout button (33, figure 1-6)
is located on the front switch panel. The warning horn
cuts out when the button is pushed, and the circuit
resets itself when the throtdle is pushed forward again.

JIE- !

Tail wheel steering features on the airplane are such
that with rhe stick slightly aft of neutral, the tail wheel
is locked out of 1ts full-swivdll, ;o mand o __ring
through connecting « L', is .ble up to 6 degrees
right or left by use of the ru redals. The steering
mechanism is released v hen the ¢ is pushed forward
of the neutral position. The tail - 2l cannot be locked
afrer full-swiveling unless the rudder is in the neutral
position and the control stick is in the neutral or aft
positicn.

¥
vy

The main landing gear disk brakes are operated in a
conventional manner when the rudder pedals are de-
pressed by toe action. The brake hydraulic system is
entirely separate from the general hydraulic system,
except that the same reservoir supplies fluid to both
systems. A standpipe within this reservoir ensures a
reserve for the brake system even though the fluid for
the main system may be lost.

v

A parking brake handle (38, figure 1-6) 1s located be-
low the center of the tnstrume t panel. Puliing this
handle out, after depressing - brake pedals, focks the
brakes. The brake pedals must be released while the
parking brake handle is held out. Releasing the brakes
s accomplished by depressing both brake pedals.

Do not apply brakes after take-off, as the
heated disks may fuse or lock together. Suf-
ficient clearance in the wheel wells prevents
damage from revolving wheels.

The instruments are classified into three groups: flight,
engine, and miscellaneous. A yellow line on the panel
separates the flight instruments from the other instru-
ments, Suction for the directional gyro, gyro horizon,
and turp-and-bank indicator is supplied by an engine-
driven vacuum pump. Static pressure for the altimeter,
airspeed 1ndicator, and rate-of-climb indicator is taken
through a static plate mounted on each side of the fuse-
lage just forward of the stabilizer. Pitot pressure is
supplied through a pitot head Jocated beneath the right
wing. A remote-indicating magnetic compass is in-
stalled. Miscellaneous insttuments consist of a hydraulic
pressure gage, an ammeter, and a clock. The airplane
is not equipped with a stand-by magnetic compuss.

2]
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Ad at o " 1, locate left side of the
fuselage, next to .. pilot's seat. A cap ct.” .. the
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A first-aid kit (14, figure 1-5) is | al cthe .” "
side of the seat. Instruc® -+ - use are ~~ ¢ ‘= in
the kit. The contents should be usec - in an >mer-
gency when medical aid .. ' available. Used supplies

must be replaced as soomas | Hle.

The canopy is a one-piece plastic 1 " with a 1. . al
frame. The canopy is P = aad slides
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The canopy handcrank (f re 1-23) on early ¢ "0

operates the car  _, inthe fo.' .. . ;m¢  ‘tr.  1ing

on the crank ¢ " eng. | the clutch,anc p * [ ~

the ha -ank
~ ¢rank Is turned

d inboard. The

crank handle knob in ard - gay
pin from the locking ' - '

in the desired direction with - |
canopy is locked whei - . -7, pim is enga", in
the nearest hole. Mant - pulliny out on the hand-
crank handle to disengage the .- :h permits slicu g

fe)
the canopy to any position desired. - the - air-
planes, the bandcrank !"10b has a latch which ~ust be
depressed; the ~tnopy -~~~ *' 1 be cra; ted to the de-

sired position. :~sing the -~ ¢ 4 turr g
handcrank until the latch engages, « =  : caropy
in the desireu position.

CA.ICZPY EMERC. ..JY ! © ZASE H/ . LE
The canopy emergt cy release © '+ (7 ire 1-24) is
located on the right " 'eof th: = " _":along "~ :v; 2
longeron, . ctly forward 7 TwushT ol ow -
ing the handle aft mechanic . , rel-ases the  hes
holding the canopyand per. -" - e~ -~ - 1 ~~
the canopy clear of the ai | =

Be sure to lower seat and duck head, to avoid
being hit by canopy.
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Note

If excessive force is used in securing the can-
opy before take-off, it may be necessary to
crank the canopy back enough to relieve the
pressure against the windshield before the
emergency release will be effective.

The emergency release handle is also operable from
the outside of the airplane to permit ground personnel
to open the canopy in an emergency.

CANC " Ty S# " 1'U_CATORS.

If the canopy emergency release handle or the canopy
truck locks are not properly locked and the canopy is
unsafe for flight, a red nut will be visible through a
cutout on each of the two canopy trucks at the forward
end of the canopy frame.

.
The pilot’s seat is adjustable vertically. Two spring-
loaded pins, actuated by a lever at the lower right side,
snap into any one of nine holes in the sear posts and
secure the seat ar ¢ ' _ired level. The pilot’s parachute
is used as a seat cushion, and the kapok-filled seat back
cushion may be used as a life preserver. Shoulder straps
and a safety belt are attached to the seat and secured
by a quick-release safety buckle.
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On some of the later airplanes, ¢+~ -position (locked
and unlocked) shoulder-harness lock ' dle (21, figure
[-+4) is located on the left side of the "0)t's sear. A latch
1s provided for positively retaining the handle at either
position of the quadrant. When the top of the handle
s pressed down, the latch 1s released and the handle
may then be moved freely from one position to another.
When the handle is in the UNLOCKED position, the reel
harness cable will extend to allow  » pilot to lean for-

harness cable

automarically locks when an impact force of 2 to 3 G

ward in the cockpit; however, the i

is encountered. When the reel is automatically locked
in this manncr, it remains locked until the handle is
moved o LOCKED and the, retwen d to th UNL 20 D
position. Rapidly pulling the shoulder harness by hand
will not check the automatic locking feature of the
tnertia reel. ""L._.1 the handle is in the .. KED position,
the reel harness cable is manually lo~ -2d so that the
pilot is prevented from bending forward. If the harness

is locked while the pilot is leaning forward, "~ | - ess
will retract with him as he stra” ' tens up, .. _."ng in
successive locked positions as he .. .ves back rain .
the seat, To u 1 _k the aarness, the pilot must be ab e

to Jean back enough to relieve the 1 sion on the lock.
Therefore, if the harness is '~ ed while the pilot is
leaning back hard against the seat, he may not be able
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ot T. C. No. 1F- ,

| SE ’

t~ckFo "7 . 7 I status: .. ‘o . :air-
pl~ . . en L Ml ste 2T
ko 7 a0 L Be .
coolant cap,leter LI latle .. 0 7 {0
T co rimeses T e .7 _the 7 in;-
ation, 1 T : .o foll D0 oL

Lar ila; gear handle DN.

Battery-disconnect switc'. OFF.
Ignition switch OFF.

Gun safety swi .. .. 5

Bomb arming swi. .. . 7.

.~ ket release . .o ...

S R

. 7 . ib-rocket selector switcl.

e

Exterior inspectuion should be accomplished as shown
in figure 2-2.

This procedure is arranged in a clockwise di-
rection around the cockpit to minimize the
necessary mor+ 5  still check each item
thoroughly.
1. Fasten safety belt and shoulder harness. C "
operation of shoulder-harness lock.

2. Adjust seat level to obtain I.° .. ... of rudder
pedals in extreme "o .

3. Adjust rudder pedals for properleg 2 . 1 -

tain full brake control. Press foot agains” ° .. 2r on inner
side of each pedal.

4. Unlock co. .0l lock at . : and just fo of
control stick by pulli. ;plu 3¢ o "*» -k

5. Check ¢ .ols for I : and proper movement,
watching control surfaces for ...~ = - se,

6. Wing flap handle full up.

7. Catburetor ram-air control * at UNRAMMED

FILTERED AIR for all ground ope: -’

8. Carburetor ' -airc ~ - ~ver NO ' " (late air-

planes).
9. Landing light ... "ch OFF.

10. Windshield * ‘roster and hot-air  ~trol u

OFF.
I1. Check fuel 2 "1, gages.

28

12. 1. S S A ¢ ‘ate

13. 1 " ture - at  TcUl .

14, » A S -

15, Fric™ 7 ¢cks & 0 L7 | for
friction.

16. Gun." 'y , . o ¢ (KT Ty

17. Gur ° gyro:~ - coat Lo

18. 0 - ' esset.

19. Super ¥ . - . sw U AUTO.

20. Clock set.

21. Gyro instrum-~ 1 >

22. Altimeter set * =~

23. Noter “oldpre. .. Zeldbe - - :ric
pressure) for sut 4 mec 7 7 r 7 v 2 “ine
check.

24. Fuel shutoff lever ON.

25. Fuel tank selector handle to | js. T. " fuse-
lage tank is not se-— -~ 3, -1 : hanc "z to
T/ NK L. H.

26. Ignition switc’, < ...

27. Landing gear f:".0 ; .. . Ty ~e

ndle in,

28. Oxyger r ge pressure 40( =" o -1 e v
ment for o ation.

29, Check ~-ospyerr _ 1. > eb I ancd..ool
ant flap emergency re sehi 2 f . 7

30. Radio and comx ' .:om equi’ ot s - "
OFF.

31. Check landing gear . - _ , -~ < _-dis-
connect switch ON temporarily.)

32. CI ¢ generator-disco ¢ T C...

33, Gun beater switch OFF.

34. Al circuit bre " »rs (o
Ir- "7 .onto ~:preceding check, e - -~ :c - -

ing checks for r* ' operation:

LI |

1. Tutn on and all coo =t _ s

2. Turn o , o 'rion iz

3. ike-ureperso | carinclidesa. '’

(
The .7 . ving p .. - . be - ! Tt
eng’ . . ry:" 7 beacc |, vy i oal-
v eona] . -~ face - -~ hez - nte. .
T 2apo Tk carder lat 77 v

tip for safety.



T ' .1 0 A . i
1. L0oaswite il . Yol . s .
20 Sllare. oY Ty,
3. e, o - pa * _ rth i aseve .
revolutions. . .
. o aixrure control should alweye Lo in IDLE
4. External powersup_ ¢~ . ST _ Lo -
. .. - ) - CUTOFF when the engine is not firing, to -
oot oswit T exterr- ~eapp ct o~ aval L)

vent ~ =ss fuel entering the inductior «:stem

and ¢z .l..;a fire hazard.

Use of ~ . po- s idered an emer- 13. Check oil pressure. If it is not at 50 psi within
(Coo T 30 sec 1ds lior ehgine starts, stop .. jne and ir. .. -
5. Check - Lap; xma onedi (1500 gate. . i . .
gpm). (To: * =~ - ¢ ate airple ) 14. 1 ve Lao ry-discoi . 2ct sw!.... to ON after dis-
connecting external pc * .r sou 2
R . : n
Thp - -7 3, the throttle After engine star*~, p'~c sup - > e~ o s a=h
uatT L beadvi Y, LT inch for at } ¢ ; then warm up ¢ [ e at 1300 rpm uatil oi}
A { N U o I tem ... ture shows a 2 ite increase and oil wure
¢« vbu s v int carburetor must remains steady when . Titional t© ottle is: 1.7 The
be visually - - : the : 0 rred. following ~r -~ <-ou'- 1h ~ ct 7
6. Dil | ant -~ aie ~ <l at
OPENu . * - ~'- - ) g :
to or
{ . ‘\'E Do.c:. __.':72()01J vinh! 7 bl n the
!) oo ! grot  ,as. . L. T to cause detonation.
~ all - und ope. Ly . S 1. Fuel ¢’ .ck—rotate fuel tank selec .. ' . .-
R . ! : and ¢ - - »or -ure for proper opera -~ ran‘. of
C i - « ' cank. ¥ -1 booster pump switch must be
7. « ~ck that | -, is cl zar, € e on earl - air »lapes). If drop tu’ . are installed,
8. Hold. .... ~.aton. ¢ 1 [ull from each. Position fuel tank selector
9. 1, o £k “Tdes T o handle at MAIN fANK L. H. for rake-off.
passed. 2. Radiator air outlet L. i—m . - coolant flap and
" oilra * raircontrol swirchesto .12 1CLOSE .. .
; Lo ! tions and - outside abserver verify th ~*lon.
. 5:’2} Hold swi~ >satOPENu ' u -rairoutlet £~ ; --
, ‘ o _ . ) full - e Jdease swiizl Lo U
R P e, 3 S A 1., s fou proper in-
"'1se ! an -+ _ - the R . dications. Place supei1 ] . trol at AUTO.
R : - ) 41 i, em -  —ar 700 rpm, tu 17 opa
. i ] sw' I OFL1 .nenti ii,.Ife )7 :doesmnc: - : S
10'. h R 2. " to ON « - on i Cottut ‘L L S 3 S
©o- - to keep clear of | > U
1. .7 .en _on Yrg oo or four
.t L S S 1 5 - late air- ~ o~
., T L.l oNo - Lo ( |
S N vai
12, W O N U T TN - . tO
ce L switel s + Perform .13 ¢ ... as BRSSO T T A o)
T T A A T e o - veatser Lo f when  ld.. . L.
P N Y+ - S is retu to -
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5. Propeller check—s 1. _ "erco lin {7
INCREASE, set throttle 1 - ~btaia 2300  ~ Mo~ . _ -
ler back t0 Dicun w8t DL vmot i ot
300 rpm. Return ¢ s+ )V IN  EASE,

6. Simmo: ¢ g ' — «h+  U0d -

sure during propeller check. « 1
remain constant within one in.

- ores ure sho 7
7. Supercharger ch..! -at 2300 , place super-
charger control switch at HIGH; there should be at least

a 50 rpm drop. Returnsup L . ¢ omule Lo
AUTO.

8. Deleading spark plugs—should pr- - ground
operation be necessary, such as for chec - ' engine

condition or performing numerous preflight checks,
run engine at 61 in. Hg manifold pressure and 3000 rpm
for one continuous minute prior to take-off.
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Check operat’ - ~f wir - aps.” Lon:  Cessary T -
municat - . equipment and a-~ -z -~ that « _ als are

audible and clear. Chec| . instruments = proper . -=s.

Use ‘- o~y oproc u rdu g2 T
1. . move chocks and ~ “ase 7 DI N
T oer ‘lforward U e

Never allow taxi speed to bur 1 up ~ =
checking brakes.

2. Steer a zigzag course to  *a° an unobstructed

view,

3. Taxi with stick slightly aft of nev.. .  prevent
excessive loads on tail wheel and to lock tait  zel. In
the locked position, the tail wheel may be turned 6 de-
grees right or left with the rudder pedals. For sharp
rurns, push stick slightly f -ward of neutral position

to aliow full-swiveling action of tail wheel.

4. Use brakes as little as

-

To avoid excessive use of brakes, taxi at idle
rpm.

sible, to prevent over-

heating.

5. Upon reaching take-off position, stop airplane at
right angles to runway so that approaching airplanes
may be seen.
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1.0

" ore T oroff, ¢l -safety ¢ aace- an- ¢~
harness unlc ‘ked; & ¢ i :

1. Primary Con~
Check surface controls for fre: ~ve  +»

2. Instruments and 5 . itches:
Altimeter set.
ectional gyro set.
C,_. v _l_on set.
All instrument readings in desired ranges.
All switches and controls at desired positions.

3. Fuel System:

Check fuel tank selector handle on MAIN TANK
L. H. Be sure selector 1s in detent. (Refer to Sec-
tion VII for instructions concerning fuel se-
quence during flight.)

Fuel booster pump switch at ON (EMERG. on
early airplanes).

Primer switch OFF (locked on early airplanes).

4. Fla ..:
Fi: s set for take-off (Up for normal take-off).
5. Trim:
Trim tabs set for take-off:
meene g ' AGE TANK
o Y0 165 GAL)
Rudder GdegR GdegR
Elevator 0 deg 2 t0 4 deg
nose-heavy
Aileron 0deg 0 deg

6. Check all circuit breakers in.

7. Check that cockpit enclosure 1s locked and that
canopy emergency release handle is safetied.

Note

t

T 5> Ltrurn . 2l " e performing
checks requiring rpm readings, to prevent
tact .. sstick” .

1. Check propeller at full ... au... ..

2. Power check—advance throttle to obtain 2300 rpm.
At this rpm, the manifold pressure should read 12 in.
Hg less than field barometric pressure within =14 in.
Hg.

M: ifold pressure in excess of feld baro etric

ressure indicates that the 21 riae is not p.o-
fucing maximum power and should be
checked.

3. Ignition system check-—at 2300 cpm, with propelier
in full INCREASE, move ignition switch from BOTH w0 L,
back to BOTH, then to r, and back to BOTH. Let engine
speed stabilize at BoTH betwecn checks. A maximum
drop of 100 rpm is allowable for the right magneto and
120 rpm drop for the left magneto. If rpm drop is more
than allowable, spark plugs will have to be deleaded.

(Refer to Engine Ground Oper:../>n in .05 section.)

4. Idle speed check—idle engine at 650 to 700 rpm
with throttle against idle stop.

5. Acceleration and deceleration check—with mix-
ture control at NORMAL, advance throttle from idle to
2300 rpm. Engine should accelerate and decelerate
smoothly with no tendency to backfire.

6. Set throttle for 1500 rpm for best cooling during
prolonged ground operation.

7. Carburetor ram-air contro! lever at RAM AIR. (UN-
HAMMED FILTERED AIR or carburetor hot-air control
lever at HOT AIR only if required.)

Anticipate longer take-off run if HOT AIR posi-
tion is used.

8. Check mixture con= " lat "~~~ 1AL
9. Check supercharger control switch at auTo.

31



- T. . °

e . .. at

. a0l

10. Oil and coolant radiator air
AUTOMATIC.

. ‘ r
’
- . . N . ) " .
, ‘
If coolant temperature exceeds I' - - Jor
the coolant relief valve pops off, the engine
must be immediately shutdown and i .cted
for coolant leaks.
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11. If it is necessary to wait long before take-off, re-
check magnetos to see if any spark p! » leadin ; is
present.

T A

Plan your take-off according to the following variables
affecting take-off technique: gross weight, wind, outside
air temperature, type of runway, and height and dis-
tance of the nearest obstacles. See figure A-4 for required
take-off distances.

L L IAL " I-OFF.
in order to perform a take-off within the distance speci-
fied in the Take-off Distances charts (figure A-1), the
following procedure must be used:

1. Be sure tke-off area is clear and check final ap-
proach for aircrate.

2. Release brakes and line up for take-off.

3. Advance throtile smoothly and steadily to Take-
off Power.

Note

It is recommended that 61 10, Hg and 3000 rpm
be used for all take-offs and that this power
setting be reached as quickly as possible afrer
the take-off run 1s started. Do not jam throttle
forward, as torque will cause loss of control of
airplane,

4. If rough engine occurs during take-off run, im-
mediately throttle back 4 or 5 in, Hg manifold pressure
to complete take-off if conditions permit. Throtling
back tends to decrease the intensity of detonation or
preignition and minimizes the chances of engine failure.
If this condition occurs on take-off, the spark plugs
must be changed before the next flight.

. '3 ~"0S8S WEIGHT)

e T = UE
Tl SRR
B . e A = T < L
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5. D0 1 ¢ e o to lift rail ;.. __. '\, as this in-
creases torque action, “u.l’ ;the 7 . BRI
the tail wheel " ... '. R g
v Lo roced istol ' thetz do  oan”
sufhc’ 1for 7 “ __is foacoane < oen
to ri... . the ail .lowly.
.- 1.
To accomplish a mis ° um-run take-off (_ - 2-3),

lower flaps 15 to 20 degrees . "eep ¢ -olane ina . -
pointattitude: al =ittofly: Joff 4 undintis
position. As scon as air- ¢ U 1. peed to build
up and - ur b out at 100 mph. Retrar landing gear
when irspeec re: o ;i a safe valve. 1.aise flaps : L ..
206« it~ ot

The following procedure is reco et . 1 for a cross-

wind talee-nff;
1. Advanc. thrcttle to Take-off -

2.0 "Jeailde v o 7 ats - disatr dte
ensure ' ....l.2 acd oo ol & -2 hould be slig uly

greater th . ".r . _

3. ...y sufhcientailero - - 1 -eer ‘o< lwvel
or _.. .toeffectasl’ tl;wing- ~ attitude > wind.

4. 7 . ol con o v s um st A4S
suffici-. to - , clean > -,

5.0 1o o ~bo - era o< +h
Nio'or "0t o207 Tithe  rast f- - F e
operation. ] .. ._.,a ' rouj '~dge of swi

] 'l
r o= PR B D
‘ Voo :
I W
A
b
- T TE— ‘
_,::_‘ R )_if.;—‘ K e e S
.
1 1 .

and ght locacion is qal ToofL0L ‘ngad U
chi ~7; are recommendec . n” .. :ake-off:

L Turn =~ Tyits’ fow.

2. Tune -~ «carefully and loud, as it will fade
du  _ take-off and fli "...

3. Hold airpt e« .. "7oma..l_... .. _ointdu~ -
t-" -off run.

3

. . -

1. As: - ~asairpl . is defu [ .ly air-borne, retract
landing gear by pulling landing ;. - ha..l_ inboard
and up. Check position of gear by warning lights.

2. On min/. .. run t° 2-off, . ! _u sufficient air-
speed is attaineg ¢ | all obstacles are Jeared, raise flaps
to full up position. Ne .20 oo ... " ' o flaps are
raised.

3. Check coolant and oil ter__eratures &+ o° | -
sure.

Do not apply brakes .. '._ off to stop rota-
tion of wl s, as brake disks |t cize,
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1. Allow airspeed to build up to 170 . .0 fo. .-
mal climb.

2. Check coolant and o1l temperatures and oil pres-
sure during flight,

3. Refer to climb charts (figures A-5 and A-G) for
power settings, recommended airspeed, rate of climb,
and fuel consumption.

Refer to Section VI for all data on flight characteristics,

Refer to Section VI for information on systems op-
eration,

Betore descent, turn windshield defroster control knob
ON. Descent muy be carried out at any sate speed down
to the recommended margin of about 25 percent above
stathing speed. With the landing gear and flups up, the
ghde s tairly flac with the nose very high, Forward
visibthity is poor in this condition, and in traffic areas,
a series of mild ST turns should be employed to pre-
vent possible collision. Lowering cither the flaps or
landing gear, or both, greatly increases the gliding
angle and the rate of descent.

! uin ' Ao '
Before entering the trafhc pattern, accomplish the
following:
1. Fuel tank selectcr bandle on fullest internal tunk.
2. Check that tuel booster pump switch is ON (NOR-
MAL on early airplanes).

3. Check carburetor ram- and hot-air control levers
as needed.

4. Mixture coatrol at NORMAL.
5. Propeller set at 2700 rpm.

6. Oil and coolant radiator air coatrol switches
AUTOMATIC.

7. Clean out engine at 3000 rpm and 61 in. Hg for
one minute.

vl o J t ; 'I

Traffic-pattern procedure and ¢h* '~ are st~ 1 in fig-
ure 2-4.
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In order to obrain the resuits stated in the Landing Dis-
tances chart (figure A-7), accomplish the approach and
landing procedures outlined in figure 2-1. For a nor-
mal landing, plan your approach so that you are over
the edge of the field at 120 mph. Use a continucus back
pressure on the stick ro obtain a tail-fow atdtude for
actual touchdown. Because of the wide landing gear
and locked tail wheel, landing roll characteristics are
excellent on this airplane. Minimize use of brakes dur-
ing ground roll. At completion of tanding roll, clear
runway as soon as possible. Refer to Section 1 for in-
fornration regarding emergency landings.

CROSS-WIND .i.."_ ING.

In accomplishing a cross-wind laading, mainain an
alrspeed shightly higher than for a normal approach,
Either use the slip method by Towering the upwind
wing or ¢rab into the wind w align fight path with
runwav. Aliga aicplane with renway at touchdowa
and munntain direction control with rudder. Minimize
use of brakes during tinding roll. As soon as pracuical,

clear the runway and stop.

HEAVY-WE.""T LAND!. .

[t o heavy-werght landing s o be attempred, maintain
an atrspeed approximately 20 mph over normal ap-
proach speed. Power should be used it a flac approach
v made. Flare out smoothly and reduce power until
touchdown 1s ctfected, and then cut off power com-
pletely. Do nocuse a tull stall landing. Complete lund-
ing rofl as to normal landing.

! r

Minimum-run fandings may be accomplhished in cither
of two ways. If no obstacle is present, lower flups fully
and make a Aat power-on approach, Hold airspeed w
lowest possible sufe limit. When in position, close
throtile completely. For a minimum-run landing over
an obstacle, lower flaps fully und close throttle com-
pletely when sure of clearing obstacle.

A V. [

The same techniques and procedures used for day land-
ings should be used. If landing in thick haze er fog,
avoid use of landing light, as reflection from the light
impedes vision and may distort depth perception, Use
the landing light as little as necessary while on the
ground, After stopping, clear runway as soon as
possible,
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If a go-around is necessary (figure 2-5), use the follow-
ing procedure:

1. Open throttle s
at 3000 rpm.

~tl ; do not exceed 61 in. Hg

2. Maintain wings level ¢ (- = ¢ ~e
3. Landing gear “andle up.

4. Raise flaps slo. - when at least 200 feet above
ground.

o L. "
After landing, clear the runway as soon as possible and
perform the following:

1. Set throttle at 1« ) rpm.

2. Open can. . .

3. Oil and coolant radiator air control switches at
OPEN. Release switches t¢ .+ 1 2 flaps are fully open.
4. Raise wing | ... .l :ely,

Set trim tabs at neurral.

AN

Set propeller control at full INCREASE.

~

Fuel booster pump switch OFF.

I o !

After the last flight of the day, make the following
checks:

Note

While performing checks < ~i ~ ;rpm read-
ing, i. .. 1y be necessary to t . the instrumc.
panel to  rev..t tacho rer sticking, ¢ -
cially in cold weather,

1. Check propeller control at full INCREASE.
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2. Ignition switch check—at 700 - ¢ °
switch OFF 1 -~ - arily. If e - “cease fu
completely, shu: down eng : and warn persor
keep clear of p1~ ller until discrepancy is corrr
NERARAADIR
Perform this check as ra- " 'y as po... ', 10
prevent severe backfire w! ~ igni-T sw'
is returned 1o BOTH.
3. Idle "peed 2 ! mix - : check— - ttle

against idle stop, the engine should idle at 650 to 700

rpm. "' nen ine idle speed is stabilized, slowly move
mixture ¢¢- ' toward °~ "t CUTOFF and note any
change in «t . Therp ~sho siickupverysii~
then decrease. A large noticeable 1 - in - T icates

that the mixture is too rich. Absence of the slight flick
up but a decrease of indicates roo lean a mixture.
Excessively rich or lean mixtures increase c:u © = head
temperature and promote spark _ -1 foul . ~turn
mixture control to NORMAL before « zine cuts out.

4. Power check—advance tarottle until .. _ is 2300,
At this rpm, the manifold t_essure ¢ ald read V2 (.
Hg less than field barometric pressure within =13
in. Hg.

Nofte

Manifold pressure in excess of field baro-
metric pressure (1dicates that engine is not
producing maximnm power and should be
checked.

When a cold-weather start is &« ‘pated, dilute oil as
required by the lo.. - expecte peti i For oil
dilution instructions, r " to '~ s XL
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< o giving .

rories: ' _

occuring insta ... , Jde warrie

The instant "=i"» e is rare w0 wee o~ f
ignition or ¢ | flow complet 1~ 5. 1 -~ _ e
failures are gradual « -~ rff~ <~ 2~ ;| dle
indication that he may expect a fail. . An oty
rough-running engine, loss of oil = -ure, ~est e
coolant temperature underno  a . i~ ¢ o loss

of manifold pressure, and =~ uz:ir v« dica-

tions that a failure may occur. .7 [ e ric Tt

to an engine failure, thep™ 57 1° i C T
: r

If the - inme ailsinf’ " and,. Tfavesuf .. talti-

tude, you may attempt a re.” , . .ided the L.
did not fail for obvic1s . c ! reasons. U_' :
engine seizes or internal structural fa' 2 @ 1rs, “he
propeller * - 1mill even at minimum glide ~ _ d.
Should airspeed in~- - ., d to ave' - cre
the propeller ceases to rotate, :¢ ' 28 - -
nosed down to regain ¢ utio al speed. - ne: - a
cases, . o~ lervi sart - -otr - If - -
sary, the starter may . : use : ‘0 tu RO
All unnecessary ele =~ eq t shcald be 1 1 »d
oft before .. star  is used. Use 2. ctartic ;o -

cedure after cher’ling fuel tank se : :
fullest tank.

’

L +ba e

B 1]
L
‘
A
L 5
j‘. i
\ B
[
ENt S ' - '] UN.
The ch: iofe » : % edu’ takeoff  be
greatly recuced 7 'e Toeis _care 'y
checke thorou; 'y ~° - R A O ¢ o2
curs dvrj - take-off T Dol
grou ' | _ ceed as fo.
1. CI e ottle i .
2. % slyb S SR Jaick
3. If doubt ¢ 5 as to v .l.. 2 Tine . be
brov>'ctoa Tl L.y o0 U L0 Lla OFF
and fuel * itoff leve _ F.
4. If inst Sru Crer N
obstacles -~ > avoided, jettison e - o
~ ia s gear  dle L
5. I . ybackecr 1@ L oyoe / re-
lease * 1le.
6. e s! .
7. Afterst. 0 ezl D07 io..mnas . -
sible, and re1 " iout’ ',
B ot o . o
. N
Move . ure con’. ccifer Tt [l fail
If e fails co: " 7y 7 oo ca o off
(higure 3-1),act = © ;&
1. Lower nose at O T T I <

below sr=" L. .



Y 7 " hr,
d o ;. o -t ras . - T to
N Y " bycan .

4, If there is a reasor = - as - corditi of
terr 1on " i you are forced ... C,orif " .l s

a probability of airp! :1no’~ over or ov

ave le l: _ areg, move o s UP.
50000 ¢ s, eyt 0 T T TN,
6. ] 2 ire to* T 7F urn

“on switcl OFF,

7. . we! I.' .ioff lever to OFF.

8. Turn battery-dis- ~ gn i+~ FF,

9. £° " ":r harness locked. (Cut all sw™ o’ i . . ore
B locking D

, o b 10, .0 ostri” L:oal.l ¢ oo dire I . . T
. . P, .
L] - - N ' i . - . 7‘ . A
_— i ) to. o o ; to . obs
« 11. S 6= T te ofi’r ras quickly as
! ' : i T2 Tl | OU..
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Ifthe- |, ~ _ to®: -+ = - ely
move 2: “‘irec " to ! ..o e 2fa
du-ing fli_at, = 2o B, 0,
or| 7 infora¢ =, % - A I R S
the eng:  dead, /" I I |

1. J8f L2dAf. SO .. f.. o1~ notdrop
be’ stall’  speed. .” ., IAS well 2° > . “ling
speed.

2. If external 1z  ; or bo i are ed, ~1se
them ove. an -~ | -~ by, 'omb
salve ’s.

3. Turn « ¢ fuel shut © lever. L R <
¢« ocho s, w7 e rUm Ty T
I " s or radio,

4.C" . ioaares 0 0 X0 ot T Teld,
noTy s ver o, foturns O yand > 1 to
land " 2 v !

5. Duck head, lower seat, anc = ase v -~ -y
by pulling ¢ 2 ~_ ¢y reler - '

6. If along runwayisave’ .:a2 1. o1 (.l e
are sufficient to prc _.Is pla. an et To
gear handle pN. If landing -
keep gearup; ,. 1 .. . llessc’
ak ;" ''ng.

7. Wing flap rap. 300, ~ving
20 degrees of flap to overco . possi’ : . ral i in

sany. . ..condll .,
A

—cofinjuryl x 'l 1

Al ! ‘
( - UP — . . :
)
: f
»
S
“~ !
) )
T
e
)
! )
14 1T 801
| ' Vot e .
R T S T S S , 18
ensured.
8 L “intow B R L R

Sary to miss = .uctic

9., " , ..~ .of h-oas vt - ooas

«ofa- - rirey

bea.m <~ by it a e BT T owi
gear - R o Ty . .x COM-
K o L 47 ¢ 7 toreCuce
Tarioru e B T O N
)

See figure 3-3.

Forc s = berim R :
~ trol ] TREASE to ! e rofn A
ec_ x ¢ x _comi o Thein
geara  _iup, ¢ cees flaps may be used to

permi ~ :vi'.7 y ¢ 1 . nose of the airplane
without too seriously affec.] ;.0 _ (Il

’
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1.0.:

Failure of the gc T to , .~ . , result
inarun "/ A vay Cor T to
fulllowyp ~-~:¢ - - - im0
or: re. Wi -suchs{ are occurs, Cogt -1
of reducing rpm =+~ - 4 - -~ {decs 2ase
airspeec '~ gthis, t-0 " ant to e e
the IAStoerr=o  a~ v 40 - i-¢ :rto
the maxi - e -oaven t, o .,
procedure is recc 4

1. Pull 1" le back to obtain 3240 rpm.

2. ise dser T o« 10 A re-

turn to “2vel- 7 s ou’ . Keep ASatac | dmartely
140

3. Wher over e - ¢, " .~ - and make
apprc~ @ -ormallay '’
en engine ~ -2 1 2d - isure ex-
~o b A ot -l :
at the ~ -+ jase - | | » dura-
' of N , " ~ of ov ,
t  ma: d pressure, ~ . (if ) the

cause of ove _~

FIRE.

- U]
P
If fire dev.” .sd ting, " emen cngp oL e
inanarte ~:to v fire ous, If firestil | “sts:
. Throttle CLu. ...,
2. Mixture . . _ l!° i ZUTOFF.
3. Fuel shutoff leve: ™.
4. " ttery-dis~~ :ts tch OFF.
5. Leave a’-y"  :as 1ickly as “sle
gro lcrew to use poir . fire-e: * gu®  ng system.
N U
If fire develops “©  sta. " it LD o0 Dobly JUot
in carburetor area. Keep . ine . ing for a . ort
period, butif . . s, fol’ s cedurein | =d-
ing paragraph.
T
Depend.. ra . the severity of the fire, either bail out
im  awtel orshut <+ a7 ocas

1. . . .are control to . .. CUTOFF.
2, Fuelshy 7. . -z
3. Throttle CLOSED.

4. Ignition switch OFF.

5. Barttery-d'scc 2 . ltch OFF except when . ver

is desi -~ 1 o crate lig s or radio.
1

1. Reduce airspeed i. .2 .ely in prepare ... for
bail-out (if it becomes ne ry) « < to lessen possi-
bility of 2.« 21l .

2. If st ~-2 (% ese ~-cocl | - use100% - - n
and open canopy.

3. -ator-disc - ¢ ! bartery-disz .. :ct

SwWitc s OFF.

4. If fire persists, shut Guwa engine as outlined in
g
precedi are.

5. If fire is no . uished immedictely, bail out.

WING FIRE.

If a wing fire develops, use the follc lag procedure:

1. Turn off : . lightswi~ ~es (posi- -, identifi-
cation, and x>, - rman -t switches after jer '~ --
ing external le- ' . pitot heater  ‘tch.

2, Atempri. .t
away from f..

nish fire by sideslipping airplane
3. If fire is nor extingu ~ < 1 =i ely, bail out.
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Circuit breakers pre ¢
i oew o woally s L to: ~ 2 ~a
.5 occars,

C ", acircuit br ' - _' | opened in
fli - ---uld be - & only in . . of
eme” ~ ,and thenonlywi: [ ' 7. 1"

of the potential hazards ~_ .  and after
careful evaluation of the @ . .Y che

disadvantages.

If the defective circuit can be ider fied, the m~ r
switch for that circuit ~ suld 2 20 off. If fire still
persists, turn bactery-discon ¢ switch ', The gen-
erator-disconnect switch should k. tur >d OFF if
neither of the preceding is efl..” >~ .urn to nearest
available la "', o field as : . ssible, or, if fire
tends to increwse in intensity, ba’l . 1.,

2 uld . Tl or fu. . enter the cockpit, | o1 as
follows:

L. o - -ed : o7 in l‘ ».o
bail-out: -~ -~- * ¢ - x * of -

2.C L tler 7

3. Crank canopy . .
4. If smokeor fur -~ ~- ‘-
as nmecessary.

AqA !

If an emergency arises where a belly landing is i i-
cated, proceed as follows:

1. Pull bomb-tank salvo levers to release ext - al
foad.

2. Duck head and release sliding canopy by pulling
canopy emergency release har dle.

3. Just prior to contact, all sv ‘tches off.

4. Lock shoulder harness,

5. Wing flap lever at ap ~~o- mately "30°)" saving
last 20 degrees to overcome possible mistakes in judg-
ment.

6. Make normal flare-cut and hold airplane off
ground as long as possible.

7. After landing, get cut of airplane as spon as pos-
sible.

-

Ordinarily ¢ .2 2ls-v la 17 r1 pre” able to a land-

ing with onl; _ : wheel € _ ‘ed. I wever, if one
wheel is extended and = _ ! : retracted, proceed as
follows:

1. Jettison «. 2t o L

2. Roll ¢z, full back.

3. Lock "y 7Tl ess.

4. Make f-ps-dow | o oow
on extende -+ side.

<

5. Touch down on locked main wheel and tail wheel
simu it o “ v, using ailerons to hold up wing with
retractec or unlocked wheel.

6. u” = tch OFF,

o

7. Maintain controlled ground roll by use of steer-
able tail . I eel, brake, and rudder.

8. 7' - ving up strikes ground, ~*_. = maximum
brake oressure possible to exte ided <~  without nos-
ing over.

Y “ Y
P e S SO se bar ~ ‘¢ ire
3-4) is locate: ¢ -ard of - - Lo
Lo Goosb s on o 1 ] hard
Lttt D ooty o ree cocks
¢~ ithe~ «_rso tit 7’ el

Caem it



1
.l
s b — '
. o - ‘
_ I \ , \
- — 2 - ey
i . Z
~— - f
S ~ D
2
U Y TGS S S S o~
E= r ————— -
- - » .
! S S
Lo BomoTTommernee
M:{L’-—“ )
\:\\:>\ - . ez S e
S — N =
- »
: [
R T TR O B .

109-00-1480

N K
. tanks) if the area. - 7~ . e ~
A {eee " an - PR N ~ 7
. e e . . 2 airs : i E _
The airplane .! . 'L _hedonly:. .. ... o Xf it - . S - ‘
o . ST - L O nose-de (- e, - VE
is impossible to maintain su I 2T for hail-out, ¢ .- Lo
. . .. N , ollow | 21 v R
ditch according to the fol'owi: . Ll :3-5):
1. Follow radio d* .5 proce e, g ¢ 3 loca“‘on.
2. Jettison external load. ALl .
3. Unbuckle rachute; make 2 " rafr is fas-
tened to " W a2 7 orisce LT, 0 e R
4. Lower seat = | head as far as pos~ 2 - ,ull pr % .cisrec v
canopy ~:rgency - ase. Jse - ' if © -ssary to 1. Discc  :ct rac ., 1 an, ;- o0 -
relieve pressure aga . - ¢ 0€ce  mo
> Tiy onsa - bel. . *lo%t.% wl " E .. ess be- 2. Release canopy afte. . ... seat : . ducl.
causeof I = " f_. 17, _act head.
6.1 “ico T e e T antieG . . e e
’ N o - ’ 3.1, airpane overon itsl ' ¢ I 1 .. i;-

suit. +lake sure r~ . nale - ol i5ul on
your way out.

verted cl'. b.

7. Check gear up - laps -~ - alf lown. 4. Release ..[. rbeltand 1. T2’ . T
8. Land into wind with one wi ;& 120 7> clear.
low, and maintain enc * . ad 2 :: all to zep
rudder control. As low wi , hits ©  er, k.’ hard in- ‘
side rudder to s _ . airplane : . .1  _urface to pre- | e Pttt
vent se. 1.7 Jand quick ¢ - I . on. As .. . as . " )
; . o If engine '~ 'ng out L .
airplane comes to rest, get out S ey K < > -
tem is suspec ed, . - d et 2lec
handle. If ¢« e e as H
e 1. Release drop =~ = if S R 5 4
When the« » »% =~ {smadetoz - cop o | drop tanks -y leak 1 2 | " e

time permits, jettison exterr t(bo. ' o™ - or permit theer_" 21 | 1 1 suck air)
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3.If .~ be N e By

circuit , - a o <y -
<o . . Use ) VO w
. .y, such as w o T .
. s.
4. L _Iat : e e
{
s o ris: ¢ thel T )
vbeu 7 ar T ) TCae
L Turn | .ery-llL.o . . 2l o o If: b
t° 7 L. i ee ... UES LO ., the TS
func’® . . If the elec . .1 ¢, .o 1. the
ammeter shows no read” _, the ster is fe .
2. If electrical system fails to R T R U]
inoperative,

tery-«< . .t switch., Use |
idst o .sary f.i o coolant shut-
tersora s« xn ok .yele Jcalequ ..

D

3. Turn ON ~
power ~ il

4. Land at nearest avr e -

Hydraulic power system fz S cthe - -
1" of the lanc 1g gear: 4 r No provi -
i tr = : in the airplane for a © - :ruated p e

c . T T T
a.."’ : £ - s
be Ilhy o to | i e
R O S : at - | :

S [ ' e np
ot xe S
: " .
Pt 1 s -
Ine » i:ist I the 1 -
ing al I v o .

b dle [ be ; T T G
;o ~rwi'l 1 ctaslong 3tl Yoem o
veo.ar L. - : s %o
moi *, vem . 1. . S in the
Up -~ - ,as o nr- o 2t ’ :
A T i) 2 & Lo

airpl .. S

LA S

R " oL
mzy, ' by .l cing el rin
the pN - sitiol IDTHNL U N TV T -
gear -~ - - L ( T -4
sounds when 1 s , 1 B i
conditis ., IETI 7 gl g as oy
aiep  ctofc o L@ ool ’

Ifla "I vrp ' s N

sure o . L 2, L f T T
Loy SN IO
fairing = e _ s T R
o' lane g ] v T
. . v .
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An - eyp- oo s T " on the
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ha: dle is  ":ti .l St 2 - : to pre-
vent i ¢ Lo ey, ~ the
canopy as ‘c H
L. 7. -+ asfarasj: "’ '
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1] T.

2. Duck head and pull »~ =7
ndle.

© Tanopy ¢

w

Be sure to © .. the and to luck your
head to avoid being hit by . . . "

It excessive force was used to secure 4
before take-off, it may be > .o - o - T2
canopy back to relieve pressure agai 2

w. ! 'eld be” e emergency relzase is
effective.

S SV
To release bomb. or droppable £ I _ "_ . chan '
in an emergency, pul. yut both bo . and ¢ . tank
eme., .. .y release h: s,
I the engine - -‘catsin _ ¢t/ S SRR
relief valve T, mu . e be-
INg waweo Jyor T2l e oling vtk
T, . 0 e l air . . ch to
°E - 4~ LIf,e crap P rely 2. 3,
the - .ture- ‘e » gh, L roo -
ant f£ . actuator is indic ~ ' : oo “tor
air (.. rol switch and pull . : flap .. . ency
=y Reluce pr ot tom i la & 'tO
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If z 7 -are - - for a de- -k
land. and . ... u ure -~ -~ 0~
B R T ting -~ - the.
gine - orto le .
If the high « t1. .. 1isnotcause|by .-
ator - 're, an - e co ¢ Tde. .
result use of the ~ tCD L o a
handle. To: ... = - T.-- che' -~ atre -
ator air ¢ .lswi Liam . Ziy U o for [ . -
mately 20 seco © Lo -l Tl L Lcc..lrase
This ensures tha: ‘- sy i beye 17
incl.o. 1 ezele- - a0 U W~ g at
~ 2. move to ' rre o of flight
After the coolant ™ ven = ;. _l:asel . . isused,
i r T vt aldbe:. "V dto . -
vent the ¢« .. : ten .ature . y - -
m. um . ableasa_. ..t of " rflap -, -
irg. 77 e is no provision for oy cl- o of
. ., worcan the emergency 1. din 4iz
Use the er » .o ..Jase . .°. 7 o
[Tzh oo 7 Lo ten «.we1 " be the re
oL ©ot. 7. altitude ', en-
gine fup..” orul. T2 7V _or,
thanz.. o failure.
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cause of vibration or force of airflow, Air from the for-
ward section of the radiator atr scoop 1s used 1o cool the
cockpit.

PO ..o HESY T T e . ..
COw: ' T HOT-AIP CONT ' L KIT7

The cockpit hot-air control knob (figure 4-1) marked
"HOT AIR;" mechanically controls a gate-type valve
and is {ocated on the floor of the pilot’s cockpit, below
the right front edge of the scat. A pointer on the
hot-air control knob may be positioned to ON, OFF, or
any intermediate posttion,

COLID»-2 1 CC Ol HANDLE.

The cold-air control handle (figure 4-1), located at the
right side of pilot’s seat on the cockpit floor, has ON and
OFF posttions. Operation of the control handle mechan-
ically allows a flow of cold air from the two outlets
located behind the pilot’s seat.

. T S .
The hot air for windshicld defrosting is obtained from
the same port aft of the cooling radiator as the cockpit
warm air. The windshield defrost air lows through a
flexible duct to the forward part of the cabin, where it
is diverted into I ... separate ducts and cenducted 1o
the front " dshield and side glass panels.
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The windshield defrosting control knob (figure 4-1) is
located on the ' . of the cockpit, . .." leftside belc /
the seat. The control may be po ~ "> *  at ON, OFF, or

v ~1i- e position and mechanically controle ~
st yolea in ebe agp g

The p* % locac  on 1 :underside of ©  ri_ -
wing, is  _ped v 1+ - resistance-type heaters in
the forward end. The he: prevent the formation of

tce and, ~ons= _  ly, p.  nterr  ous airspeed indi-
cator reaui _
]
Ap~ !. ter switch (iigure 4-6), locatec « .. .ac right
T fhasoNnand 2.0 L7 L.

CLTF- L

To preventur  :essary dischary™ | of the bat-
tery, the pitot heaters l.c’. ..t be OFF when
the airplane is on the grew »7 oo when heat is
not required. Prol - _ec _~~ nd operation ‘il
permanently damage the unit, as there is insuf-
ficient cooling,.

ne are the SCR-522-A
>-453-B - - re-

Radio sets installed in the w.*
or AN/ARC-3 command set, *

cetver * -talled in comjunct’~ -~ 17 * -~ commanc set,
the SCR-695-A IFF set, . +_[/ARA-8 hc "
adapter. (See figure 4-3.) T.. airplane. equipped ..1.0

fuselage fuel tank and . ery behind ° : pilot's seat,
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I/ APX-6
100-71-807

the 1FF set is not installed, However, if either the f _ -
U - fc ! ank has Lo .. removed or the battery has been
moved forward of the fire wall, the . 7 eq went may

be installed. For antenna installations, see figure 4-5.

T_..etis: | «.” -button controlled t..  nitter-  iver
... toperate oo t. 100 e " he The ~ - irol
b ocisjusts - fthe-_ ot~ - - - -the - it
A - ~ : burton is locat 1¢ - "1 thrc ! _er.

a

- ->me air clanes, a remote contactor is insté .. . on

o1 . | -

. rof the Do .at ot v L "0 coo cror

st s rtrar O cfrom T YA CorCrbe -

to e'D"b £:14 -~ sof- - ~, The

- ‘of rof 2o - 1 cates - the

sw o 1. .olace. ‘rythe T LN
o et "l be I T g dtis set
. “trthe. . T ¢

xe

ed-3

OPERZ "ION _Z SCR-522-A CC, .. ,.I7Z RA.IC.
Note

The “T-R-REM.” switch is loc' ~‘red in =2
REM position.

To -e~eive or trz~-mit on channel “A,” "B,” “C,” or
" 1" press coi.. . onding channel selector button on
control box. Tubes require appr~ ely 30 seconds to
warm up. Adjust headset volume wi.l. . olume coatrol
on junctioni box, and monitor station to be contacted.

.r, check

operation with switch in OUT and IN pos. ">ns. Press

| airplanes -, ‘pped with a remote cor .

thre ‘e mic~_ ione button and speak in+ - nal tone,
Torec '. release pressureons. = % [
H
" dlrator I bl ance L. Loid by
o Tt lever ¢ :cofud box.
5~ the - A cate
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the channel in oper: tion.”
white jewel ¢~ 0 ‘te the “T- Dswio N
o', . L2z the |7 entisin e rive
NV HS

I- . behind the

e~

To v=- set off, oss "~ ¥ button on trol box.

T N

The AN/: >-3setco. ..of arec .. cr-transr . :r, a
L. osur_ - a a+« veolbox. The ¢’ -~ -3

i wrer s anstatled ¢ o "L bebiid 0 7 s sear,
powers rolyii..t” + _rbehind :; -~t'sseat,z~1
S rcof uo.be. 7 ira. lon theradior -0l panel at

v otri o aesirof cocd Tl The set provides  n-way com-

UacC.wol from L plane to airplane or from airpla @
to ground wi .. in a frequency range of 100 10 156  ~qa-
J. Zo0wt .o o tchannelsare . I, and .7z set
bas a line-of-sight range. * w @1 . is %, roxi-
mately 30 11iles at an altitude of 1L [ ccand 135 miles

TN S o

at 177 2
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To operate the AN/ARC-3 command radio, proceed as

follows:

I. Push desired channel button (figure 4-4) on con-
trol box and allow approximately 30 seconds for set to
warm up. Waen audio to e thar is heard in headset
during latter portion of warm-up period stops, set is

ready for operation.

2. Push chanael selector button to change frequency
channel.

3. Adjust volume with volume control knob, located
directly above control box.

4. To transmit, press microphone button on throttle
control and use microphone.

5. To restore reception, release microphone button.

6. To turn off set, press off button on control box.



T.

Do not attemipt to sclect another channel untit
tuning cycle is completed. The tuning mecha-
ntsm is motor-driven, and, once a selector but-
ton is pressed, the tuning mechanisn: is set in
motion. When the set is tuned to che selected
frequency, the tuning drive mechanism auto-
matically stops. At this time, an clectrical relay
arrangement 15 established, permitting the
drive mechanism and drive motor to start an-
other tuning cvele when another range selector
button is pressed. If, however, a tuning cycle
15 interrupted before completion, the refay and
mechanism are not in proper condition to per-
mit further tuning. During a runing cvcle, a
constant audio note may be heard in the head-
phones. When this note ceases. 1t indicates
completion of the tuning cycle. The control
may then be tuned through another cycle to a
different frequency. H the set is turned off by
the off button, do not attempt 1o turn it on
again immediately, but wait at least one minute
before doing so. Failure to observe these pre-
cautions may result in the band-shifting mech-

. No. 1F-.

-1 Section IV

anism becoming inoperative with the set not
tuned to anv frequency. I this happens, the
equipment must be readjusted in order to oper-
ate. Attempting to select another channcl while
the engine is turning less than 1800 rpm may
have the same cffect on the sec

BC-« ™' '

The BC-i33-B range receiver is mounted on a shelf in
the upper afe part of the fusclage, The receiver operates
on frequencies between 0,19 and 0.55 me and is pri-
marily used for reception of weather reports, beacon
signals, and alrport communications. This recewver 18
used in conjunction with the AN "ARC-3 radio.
OPFRATION OF BC-153-B R. "y ' . IVER.
Opcrate the BC-153-B receiver as follows:

. Pluce selector switch (figure 4-1) fa MOW posi-

tion.

[

Move range toggle switch to RANGE position.

Rotate lefr selector switch 1o NORMAL USE,

o~

Rotate right selector switch to MiX SIGNALS AND
COMMAND,

—

5. Turn up volume by rotating “VC Ty 07 knob as
desired.

6. Rotate tuning crank w tune desired signal.

. A
! . PPN ‘ v
AN/ARC-3 VHF 3C-4538
MN-26° » R/ "% RECEIVER .
(I - AN/ 7 ,
SCRT T LVHE COMPA  LOOP® )
e e g / ‘A -
o HO W RECEIVER} /
AY
' e __@ce e
! ' _ / / A «
1.
~ —
y .
AY
»
t
{ ./ .
SC . . IFF AN/APX-6 : SCR-695A IFF
{Without  i/ARA-8 ; iFF {When AN/ARA-8
installed) is installed)
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This is an adapter unit used in conjucc ~ .- 'L the
AN/~ " 7-3 vhf radio to permit homing on any trans-
:of 120 to 140
megacycles. In addition, this equipr .at may be used

mitted carrier within the frequency ra

for air-to-air homing for purposes of rendezveus. Hom-
ing can be accomplished on cw, mcew, and audio pulse
signals. Controls are provided above the vhf control box
at the right side of the cockpit.

OPERATION OF AN/ARA-8 HO.... = A Y iR
1. To operate homing adapter, move " . a0 G-
COMM.-TRANS." switch (figure 4-4) to HOMING
position.
2. To stop operation of homing ¢ »ter, move

(XS -~ A T

j D - . switch to €co - . posi-

- =3 P . v

The SCR-695-A radio set permits automatic transmis-
sion of identification signals upon reception of a chal-
lenging signal from properly equipped friendly air or
surface units. It can also be used to transmit emergency
or distress ¢'~ als. The . 7 controls include a code
selector which p: . Ides: _loice of six code settings, an
emergency switch for transmitting a distre = ~aal, and
an on-off control switch. The set can be ope.. .__ from
sea level to appro -* 1ately 50,000 feer. Destructor units
have been remc ~ _ from this equipment.

C. 7 L. TION OF SCR-(G95-A I_ .T7.IFIC..TION
o

The SCR-695-A  °F set 1s operated as follows:

I. Rotate code selector (figure 4-4) to desired posi-
Y

2, . :on-off switch to ON position.
3. Move on-off time switch to ON position.

4. If emergency or distress signal is needed, lift
guarded switch to ON position.

5. To turn set off, move on-off switch to OFF position,

6. Move on-off tI :switch to JFF ;i

The AN/.... 3 .. - identifici ".  set (if installed)

isused to au  atice ¢ Tranert (it oy

Leneveritispr ..y . Ll suitably. .1
frie~ urairorse - cefo .7~ seti o~ s~ oo~
forider ", Cocifict T 0T L s Lt agol o

54
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and means for transt *iog a _ o . dist.e. code,
Functionally, the ©* /. . -6set=- v <hall >~ and
transmits replies to the - rce of
the replies are displa, .., together with the associated
radar targets, on radar indicators. When a radar target

- challenges, -

is accompanied by a proper reply from the IFF set, the
target is considered friendly. Three destructors, moun®
in the AN/APX-6 transpondor, may be actuated _, the
pilot. An impact switch automatically actuates the de-
structors upon a crash landing,

e LATION OF .0 7. -6 INT. (AT o7
R.\CAR.

I

Before take-off, check that AN//. .7 O fre-
que: ¢y counters have been i to proper fre-
quency channels. (" ™~ 7 units are accessible

behind the pilot’s armor plate under the ¢
opy-)

1. To turn cqufpment omn, rotate master ¢¢~" - o
NORM position (full sensitivity and maximum perform-
ance).

2. Rotate master control to STDB/ to mainta . .. uip-

ment inoperative but ready for instant use.

Note
The Low position of the .. 2rco .ol (par-
tial sensitivity) should not be used except upon
proper authorization.

3. Set three-position "n _ I 2" and i . 1 37
switches to their ouTand 1/p | .".0 .. unless other..’ »
directed.

4. For emergency operation, press dial stop and rotate
master control to E! E
automatically trai ~- it distress signals.

Zy position so that set will

5. To manually fire destructors, lift guard and move
destructor switch to ON,

6. To turn off 1FF set, rotate master control to OFF.

7. If AN/APX-6 transpondor is destroyed during
flight, report this information imua_ediz” ', after land-

ing.

e

The destructors shc ~ 1 be ared only when the
v/t T-U equip i+ in danger of falling
intc  2my hands. ~~3 landing has to be
made in an area of doubtful security, fire de-

$LIrucCtors.
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Exterior lighting consists of a landing light and position
lights. The automaucally retracting Janding light is
located in the teft main tanding gear well, Type A-8
position Lights are located on the outer tip of each wing
and on the trailing edge of the rudder. The position
lights on the left wing tip are red; on the right wing

tip, green; and on the rudder, white.

L

While the airplane is on the ground, do not
allow the lights to burn for any prolonged
length of time, as the heat will seriously dam-
age the lenses.
2TTERTCT. THanl 72 GG S,
LA D00 7L LT ST SWITTCH. The landing tight switch
(8, figure 1-1), located on the left switch pancl aft of the
throttle quadrant. The switch has oN and OFF positions
to illuminate the light only. Retraction and extension
of the light is controlled automatically by mechanical
means when the gear is operated. A safety switch is in-
corporated into the landing light circute to cut off
current to the landing light when the light 1s retracted.

Keep ground operation of landing light to a
minimum to prevent overheating and damag-
ing unit.

POSIT" T TLIGHT SWITZIIZS. Two separate switches
and circuits are used to operate the position lights. The
switches (Agure 4-6) are located on the right switch
" and “T..7".” Each
switch has two positions, pIM and BRIGHT. Current for
the left wing position light passes through a pair of
twisted wires to reduce mag tic infli 2:nce on the re-

panel and are marked "7

mote compass.

.

Instrument lighting is provided by two fluorescent
lights, one on each side of the instrument panel. A ro-
tating light hood on each light controls the area lighted,
and a separate rheostat controls intensity. In addition,
a cockpit light is installed on each side of the cockpit.
On early airplanes, provision is made for stowing a
signal lamp on the left side of the cockpit floor. Colored
filters may be used with the lamp.

S R\ 4

- 4-6

INT T DR LIGHT_.77Z © ... Q0LSs.

INSLJ o7 PATEL LICTIY I _CITA L The
right and left fluorescent instrument  ~el lights have
individual rheostats located on the right .0 ! panel
(5, figure 1-5) and on the radiator air control panel (9,
figure 1-4), respectively. The rheostats operate alike and
must be turned clockwise to the : . .1 position. When
the light goes on, the rheostat may be rurned to pim

or ON as desired.

JUCTRITTIT T %t DSTAT. A cockpit light is lo-
cated on each side of the cockpit. Each light has a switch
built into the light assembly. A " :le rheostat (28,
figure 1-0), located on the front switch panel, controls

the intensity of both lights.

IXs
[ « | »

Oxygen is supplied v« L Type D-2 and two Type
F-2 low-pressure oxygen cylinders located in the aft
fuselage. A blinker-type flow indicator operates with
the breathing of the pilot, indicating proper operation
of the system. " . nygen 30" 50 be refilled
without removal “ or” ' 2 airplane, by means of a filler
valve (figure 1-2%) located on the lower left side of the
fuselage. Normal full pressure of the oxygen system is
400 psi. For oxygen duration at different altitudes, refer
to oxygen duration chart (hg = - 4-7).

As an airplane ascends to high altitudes, where
the temperature is normally quite low, the
oxygen cylinderst .. ..: 'L" 1. As the cylin-
ders grow colder, . = oxy; 1 gage pressure is
reduced, so ‘times rather rapidly. With a
100°F - crease in temperature in the cylinders,
the gage pressure can be expected to drop 20

35
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2nt. [hise - ' inpres ~zisocce - ~ . the re_ - ator is function 3 o1 later airplanes,
¢ raa +7r . . cessary Sn Al T the Type A-12 diluter-der - < regulator is installed.
¢ o aissti, nere, and as " a0 2 des- This regulator operates as a d¢ gularor to an alti-
cends to - .. 2 alt des, . _ escree T tude of 77 I0 leer. 47 . e 32,070 et the control knob
ter 7 - ,sothe - of oxy: usage may be turned to cause « 2. _ iator to deliver pure
may: =~ _- to be slc inon . LA - gen under pressure, -+ _ardless of the position of the
fallino. ..p- 2wl ' 7 'npeisin diluter lever.
level o "or  niritds foo ol orids e SOYGEN  IGUL LT T TSRCCS,
ordinar’. ¢ 1 L. o 2 2, of , - e
e Men' 1 _zor s of JUTER EVIS (1_\_1.\1600? RE _“?“‘ - Qn t.he
oxyg be n ANGO04 regulator, a ~ iter 2t s _ .”aw( on ~ 2side
of the regulator «  and may be positioned 10 NORMAL
OXYGEN or 1009 ¢ - ""~N. The - - lever: ally
) operates the air .". .7 . " e, allowing the regulator
to deliver pure ¢c. ... the lever is in the 100%
Earlyai ‘ane . the Al """ loxype... or, v e OXYGEN _ itiv ‘ing normal usage, ... diluter
later ai: _ s use the A-12 ¢« "u -7 2 ae e oor lever is left in the *~ ' r+* OXYGEN position to ¢
(1, figure 1-5; figure 4-8). The - _ -+ : s lon airand oxy; -~ trm’inthe  “perpro, -~ tonsfor any
the . ts 2of thecocl Com :nt given altitude,
el. 7 2 .. .7004 Yo telteg owh! EMERGE B 6 - v
actuates e, Y Ll OXY) el T - the GENCY V_ALV (_AN) La® T
e . . . . regulator has an " :nt oxygen emergency valve.
1 e, rre it 1 . owi L L.z v oag ) A .
S Lo : : When the valve is ¢ icounterclc.! .7 ,a. 7 -
& inz e tance wi 1 R ¢ is allowed to ! o th i
\ - allows > user to close - ’ .- ous stream of oxygen is allowed to| = »ass the N
| . L . o . and flow to the mask.
an AT Y o R o e wu CER LEVER (A-12 " " J. 7 DR). T e ~r
| .+ “low T.ectlytothe  r A L. lero..lo. 120 U _isy o «d“AUT .10
« ctsioy, othel ™ ¢ 7 ° ) ¢ 11 =ONi . FFpos! . 'Ilhthell. ... cat
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ON, oxygen is diluted with air of the proper proportions

for any given altitude and should be o~ for all normal

operation. With the diluter Jever at OFF, the regulator
, £

delivers pure oxvgen to the mask.

EMERG.. JY K. (A-12 R U - ° J. An
emergency knob marked "EMFER ON" has an arrow
indicating the direction to turn the knob in event of
failure of the regulator mechanism. The emergency
knob allows pure oxygen to flow to the mask, by- s
ing the regulator mechanism,

OXYGEN REG™7..TTR 11 .DICA™. . S,
PRESSURE G..%% An oxvgen pressure gage (19, fig-
vre 1-61 is Tocated helow the lower right side of the
mstrument pancl. The gage is calibrated to read as high
as 500 pstoand has a red arc in the 0 to 100 psi range.
For normal operation, the gage should show a full read-
g of 100 pstto 100 psi

OXYGEN PRESSURE WARNING LIGHT (EARLY
AIRPLANES). An oxygen pressure warning light (20,
figurce 1-61, located to the right of the oxygen pressure
gage. iHuminaces to show when oxygen pressure drops
to an unsafe value.

OXYGEN YLOW 1T 7L TOR, On early atrplanes.
an oxvgen flow indicator (1.4, figure 1-6) 1s located on
the right side of the instrument panel; on later air-
planes, che indicator is located to the right of the oxygen
pressure gage below the righe side of the instrument
paocl. A bellows assembiy, actuated by the pilot's
breathing, opens and closes a shutter on the face of the
indicator to fndicate normal oxygen system operation.
Oxvgen duration is shown in figure 4-7.

[t

Before cach flight requiring the use of oxygen, check
the system as follows:

[. Check oxygen pressure gage for indication between
400 and 150 pst if night flight or flight above 10,000
feetis planned. If itis definttely known that a maximum
flight altitude of 10,000 feet will not be exceeded or
night flying is not contemplated, the pressure in the
oxygen system must be at least 100 pst prior to flighe.
Should any doubt exist, however, as to adverse weather
conditions that muy be encountered on a long-range
flight, the oxygen system must be charged o full
capacity before take-off.

2. Check regularor diaphragm for leakage, with di-
luter lever set at NORMAL OXYGEN (ON if A-12 regu-
latory, by placing open end of mask-to-regulator tube
against mouth and blowing lightly into it for about
5 scconds. Any escape of air from the regulator indicates
either a leaky diaphragm or a faulty check valve in the
air inlet, and the regulator must be replaced before

flight.

». TF- -1 v ey

3. Check oxygen mask for fit and for absence of leak-
age.

4. Connect mask . L. toreg. ’
- Att - rube

. outlet. Check con-
1o« *w chute har-
. of head

nection for *_
ness high enough to permit free mover
without pinching or pulling face.

5. Breathe norr ~ .y several t* ~es wi diluter lever
at NORMAL = "~~~ (ON if A-12 re; 1l tor) - 1 then
at 1009 OXYGEN fo check flow from o 1 re .lator

and operation of flow indicator.

6. Check oxygen regulator to see that emergency
valve is safety- ed closed with ligcht wire and that
diluter lever is at NO_._..._ OXYGEN (ON if A-12 regu-
lutor).

Armament provisicns include machine guns, a gun
sight, bombing and rocket  .ipment, and a camera.
The armament control switches are located on a | =l
(figure 4-10) at the lower left side of the instru _.t
panel. On airplanes with zero-rail rocker installation,
the armament control switches are on the front switch
panel (figure 4-9) and most of the engine control

switches are on a panel (figure 1-15) at the lower left
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gun installations is p .. ... _: (1) three fixed .50-caliber

guns + -, be installed - ~ach wing, with 500 rounds

(<v< 1. 1ds in late airplanes) of ammunition for each

inboard gun and 270 rounds for each center and out-

board gun; (2) the center gun may be removed, allow-

ing the inboard guns to carry 500 rounds (400 rounds

in late airplanes) each and the outboard guns to carry

) oL ' 500 rounds each. Ammuaition containers are mounted
‘ S in the wings; empty cases are ejected through the bottom
| of the wing. Gun charging is manually accomplished

on the ground before flight. The guns are normally
bore sighted with a ; .7 t of convergence at 250 or 300
“ yards. AGS T gunca- »na,installed in the Jeading edge

B} . +-4280

of the left wing, 1oboard of the guns, 1s operated auto-
- matically when the guns or rockets are fired and may be

e e e . operated inde  _ently.
ULl . ->m.1 anel. The ar £ 1 20t pe ' Y
¢ 0 odts el Gical o I the 20 .07t direct- HSIRIT) By N I .S,
c £, : . S .
;oem GUN SAFETY SWITCH. The gun safety switch (fig-
ure 4-12), located on the right of the gun <<7,,
has three positions: ..., GUN,and C" >: . ", "7
On combat ‘ons, the  itch shou! . be ed 1o
- <7e Doent. wstsol o a2 .osision for GUN as soon as rhe airplane is safely oft -~ -~ nd.
to* wtl i vo_nmoonofT 7T 1.7 v w ma- With the gun safety switch at GUN, ..., the trig -
2z - ~lim - cCo_tns “ad all the way . cfires:” :gunsard., ... . theca. .ra
L., ot 7 - . ‘of stmults -~ ~-" - = useof the _ i dcamera only
]
i
e o4 ! P

109-00-1530
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Figure 4-11

is desired, the switch should be posttioned at CAMERA
AND SIGHT,

TRIGGER. The gun trigger, located on the control
stick grip (figure 4-11), has two positions, With the gun
satety switch at GUN, pressing the trigger to the firss
position operates the camera only. Pressing the wrigger
still facther o the second position fires the guns and
operates the camera simulianeously. On some carly anr-
planes, the wigger is wired so that gua and camera
operation s che same at both rigger positions. OUn these
airplanes, only the position of the gun safay switeh
determires whether guns and camera, or camera alone
operates. A placard on the armament switch panel of
these arrplanes reads "CAUTIZ. —=FIRST TRIGGER
POSITIC. " FLCS GUN 400 Lo PAY

GUN HEATI] ?> SWIT " [. The gun heater switch (fig-
ure 4-6) is located on the right switch panel. On
missions that require gun heat, the gun heater switch
must be moved to the ON position immediately after
the engine is started. The switch should be returned w
the OFF position before landing upon completion of the
mission,

GUN 2. 4 UOLE. A . cha., .; handle is
stowed in each gun bay for manually charging the
guns ~ore 7.

«

The K-14A or K-1.

airplanes computes the correc ad an or t
pl mputes the correct lead angle for target

gun sight (figure 4-12) on late

crossing speed at ranges of from 200 to 800 yards. The
sight contains two optical systems, fixed and gyro. The
fixed optical system projects on the reflecror glass a cross
surrounded by a 70-mil ring. The 70-mil ring can be
blanked out bv the reticle masking lever on the left
of the sight. Normally blunked out, the ring is used
only in case of mechanical failure of the gyro or for
ground strafing. The gyro oprical system projects on the
reflector glass a circle of six diumonds surrounding a
central dot. The diameter of the circle iy varied by
changing the scrting of the span scate lever on the face
of the sighr or by rotating the throttle owist grip.
K-14A OR K-1 /B GUN SIGHT CONTROLS.

GYRO MOTOR SWITCH. When the K-11A sight 1s
installed, the sight gyro moter is curned on by a switch
located on the selector-dimmer panel, Switch positions
are ON and OFF. When the K-14B sight 15 used, this
switch 1s not installed and the syght gyro is turned on

when the battery-disconnect switch is moved to the N

position.

u 4
1 ; g
| T
i
|
i
AC -
| [ '
lGl.Tr .
, ‘ —
i R
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i
___,;j\\
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1. Sight dimmer rheostat

e 8/
@ ®

2. 0 motor switch
K-~ ly) @

3. Gyro selector switch
F-51D-1-61-1
Figure 4-12

59



Seviton iV

SIGT ™ L . RHEOSTAT. On early airplanes,
the sight dimmer rheostat © ;2 1-6) is located on the
selector-dimmer control panel, below the left side of
the "usrument shroud, and has 3RIGHT and DIM posi-
tions. ' 1 late airplanes, the sig « immer rheostat is on
the front ~~vitch panel (figure 1-15), bele  the ' -tru-
ment panel, and has O¥¥ and ON positions. The rheostat
can be set at intermediate positions for varying degrees

of brilliance.

“x SE Z TOR SWITCH. The sight gyro is con-
trolled by a selector switch (figure 4-12) with FIXED,
FIXED & GYRO, and GYRO positions. The three positions
allow the sight to be used as a fixed sight, combined
fixed and compensating sight, or compensating sight
only. During landing, the switch should be at FIXED
to prevent damage to gyro. The gyro selector switch
is tocated on the selector-dimmer panel below the left
instrument shroud.

TI. 0T TWIST GRIP. The twist grip on the
throttle (figure 1-8) of late airplanes ts used to adjust
sight range. Turnirg the twist grip clockwise enlarges
the targer circle on the reticle; turning it counterclock-
wise reduces the circle. When the target 1s properly
placed in the circle, the sight computes the correct
lead for the range.

s 0oL 0 C E3CK 7 K-14A K-14B 7 .7
SIGHT.
Before take-off, check the sight as follows:

[. Gun safety switch at CAMERA .~ 5 "™,

2. Gyro selector switch at FIXED & 6YRO. Both rericle
images should appear on reflector glass.

3. Rotate sight dimmer rheostat to obtain desired
reticle brilliance.

4. Pick a point on horizon; make sure gyro reticle
image dor is superimposed on fixed-reticle cross.

5. Rotate chrottle twist grip to check operation of
gyro reticle image circle from minimum to maximum
range.

FIRING GUNS WITH K-14A OR K-14B GUN
SIC & 577 L ED.
Normal flight operation of the sight is accomplished
as follows:

{. Gun safety switch at GUN,

2. Identify rtarget; then set span adjustment lever to
correspond with span of target a'., : ne.

3. Fly airplane so that target : . ars within gyro
reticle circle, and rotate throttle twist grip until diam-
eter of gyro reticle circle corresponds to target .

4. Frame target with gyro reticle circle by roiating
twist grip as range changes. Track target smoothly for
one second; then fire.
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5. Continue ranging and tracking while firing.

{

Early airplanes sre equipped with the N-9 gun sight
(figure 4-13), which does not compute the lead for the
pilot. The reticle image of this sight, although it is only
a few inches from the pilot's eye, is made to look as 1f
it were at a distance in front of the airplane. There 1s
no need for constant readjustment of focus, and the
sight may be viewed with both eyes open. The pilot
may move his head in relation to the sight without
disturbing the alignment of the target. A ball bank indi-
cator is mounted on the N-9 sight, and the ball must be
centered during gun ficing. If the ball is to efther side,
the bullets will be off the target.

N-9 SIG™ " CONT DS,

SIGHT D T QU "C0J0AT. The rheostat for con-
trolling the inteasity of the reticle image is located be-
low the ceater of the instrument panel, on the front
switch panel, and has OFF and ON positions, with any
desired position between.

SYTOT FILA 7 TSWIL L. . Asight filament switch
(figure 4-13) is located on the teft side of the sight and
has an ALTER. FILAM'T position. 1f the light in the
sight fails to go on, the filament selector switch should
be moved to ALTER. FILAM'T.
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FIRING GUNS WITH N-9 SIGHT .IST. L ED.

Since the N-9 sight is a noncompu - reflex type with
a fixed reticle, no control is providec other than the
rheostat for reticle brilliance. The principle of opera-
tion is the apparent projection of the reticle image in
space, which is similar to having the reticle image
superimposed on the tacc o, . Then the target is framed
by the reticle, the guns may be fired by depressing the
trigger on the control grip.

A

A Type N-4 or N-6 gun camera is installed in the lead-
ing edge of the lett wing. The camera can be set for 16,
32, or 64 frames per second. The diaphragm stops are
marked “B” (bright), “"H” (hazy), and “D” (dull) o
allow for varicus light conditions. On early airplanes,
the camera opening is ¢.._. .1 by glass. During take-
ofts and landings the glass is likely to become scratched
or obscured; therefore, on late aitplanes, the camera
opening is covered by a spring-loaded metal plate, which
is actuated by a cable attached to the left landing gear.
The plate opens  1en the gear is retracted and closes
when the gear is lo  red. A heater in the camera func-
tions automatically wl - + - peratures are low, pro-
vided the gun safety switch fs at GUN or CAMERA AND
SIGHT.

GUN CAL "TA CC.7 77 8.
GUN SAFETY SWITCH. Refer to "Gunnery Equip-

ment Controls” in this section.

T
in this section.

fer to "Gunnery Equipment Controls”
. V!
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An external, remova- 2 v rack may be installed
under each wing. Each rack will hold one 100-, 250-,
or 500-pound bomb. Chemical t "5 or combat . |
tanks may be carried on the bomb racks when bombs
are not installed. The tanks are released either by normal
or salvo operation of the bomb control system. Two
bomb salvo handles (figure 4-14) permit selective me-
chanical release of bombs or tanks. The bomb system
electrical controls consist of a bomb -- zase switch on
top of the control stick, three » ‘ng switches,
and a bomb release selector switch. Bombs are aimed
before release by setting the gun sight selector swi<n
at FIXED and using the § 14/

BC._" . 7 "m0l T T TS,

BOI  (T¢ - TUUSE R UL U"TCH. ..
bomb (tankj-rocket selector switch (36, figure 1-G) is
located © low the lefr side of i 21 rument panel and
has three positions: SAFE, BO' *, and 1RAIN. With the
selector switch at SAFE, bombs or tanks will not release
when the bomb release button on the control stick is
pressed. With the switch ¢t . ..., both L
tanks will release simulraeously when . 2 bc v re-
lease butron is pressed. ' 7t 1 the switch at TR4 N, the

“s or drop

left bomb or drop tank will drop when thebo 1 ase
button is pressed, and the right bomb or ¢.. . .ank will
drop when the button is  _ssed again. On s¢ e early
airplanes, a SEL position ren” ces " . TRA' [ | “‘tion.

Airplanes with :©  -rail cets 1~ ~lled have the

bomb-rocket selector swi*~ 1 locates « - f - ..

panel. (See figure 4-9.) = the. - ~ >lu ., the switch
61
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has ROCKETS, SAFE, BOTH, and 1 IN positions. The
additional ROCKETS position perm. . '~ . 'ets to be
fired when the rocket control panel swi.che, are set as

desired and the bomb-release button is pres: .d.

oA NG SWITCHES. The w o arming
switches (37, figure 1-6) are located be. v 1™ - left side
of the instrument papel (figure 4-10) on - airplanes
and on the front switch panel on .. >k with zero

rail rockets installed. There are three arm.. switches:
two nose-arming switches, marked “LEFT” and
“RIGHT”; and a til-arming switch. On early air-
planes, all three of the switches have two positions,
ON and OFF. When chemical tanks are carried on early
airplanes, the left and right nose-arming switches must
be moved to the ON position until smoke appears at the
chemical tank and returned to OFF. On late airplanes,
the two nose-arming switches have three positions:
CHEM. RELEA . for use when che. [ al tanks are in-
stalled, NOSE ARM for use when bombs are installed,
and OFF. The tail-arming switch bas two positions,
TAIL ARM and OFF. The OFF positions of the switches
permit the bombs to be dropped safe,

]

The NOSE ARM position of the nose-arming
switch on late airplanes must not be used when
chemical tarks are installed, to prevent inad-
vertent discharge of chemicals.

- COTET NrtLs T 0 VU0 The bomb-
rocket release button (figure 4-11) is located on the
top of the control stick grip. Depressing the | u..on
fires the rockets or releases the bombs (or drop <" )
according to the positioning of the homb-rocket selector
switch.,

RELEZ .G 8.

The following procedure may be used to release bombs:

1. Move bomb arming switches to desired position
for nose or tail at. . g.

2. Place k- - - ket selector switch to TRAIN or
I~ ition ¢ deired.

3. Press . b-rocket release button « =~ <ontrol stick
grip momentarily to release bombs. =~ bomb-rockert
selector switch isz2 - "aIN, " «c¢ .« release but-
ton will release only the left bor ssing the bomb-
rocket release button again will release the bomb on
the right rack.

Bombs may be relec ~ when .l. . ‘aneis
inany p ~heri de from a 37 U2y 2 climb
to a vertical di

62

4. After bomb release, move arming switches to OFF
and bomb-rocket selector switch to SATE.

EMERGENC.ZT-MB AL " C 'TA ", _EASE

Two bomb salvo handles (15, figure 1-4), locared aft
of the instrument panel on the left side of the cockpir,
can be used to release the bombs or drop tanks manu-
ally in the event of failure of the normal electrical re-
lease. The two handles are mounted side by side and
may be operated simultaneously with one hand. To
drop bombs in safe condition, have bomb arming
switches at OFF.

f

Late airplanes are equip, .. carry 10 zero-r~*1 rockets
attached to two pads on the underr'? of : wing.
These rockets are aimed using the gun sight at FIXED
position. If bombs or drop tanks are carried, ¢~y six
rockets may be carried. * " ¢~ + armament switches
are located on the fronct s~ * - | panel on a specia. rocket
panel insert. (See figure 4-9.)

o ET EQIVMENT C° .70 ©

BOMB-ROCKET § DR SW . .H. For rocket
firing, the bomb-rocket selector switch, located on the
front switch panel, is - -1 in confr ... .’ith the
rocket control panel (I _are 4-9), and .. uld be at
RO™TTS. + s com. s 2 rockel .7 circuir. Set-
- ~the- et 1.l . :las desi. d releases rockets



T.:
wh.en the oLl ton oy :
stick ~ )

W the - - : :h is at
- the B, o
BC Tt L it n o * fir-
it dep. T I (T
4-1ond.c. is Tt L . e 1 eata
corall. . T T : bo cnnleay

¢ rtor switch is at R CKETS rocket control

panel is setas « -

RCr 7ZT LD TT T T 8w L At ~Ptat

‘ease control —tch  _ure 4-9), with ~ 7, =" E,
i TAuTT = ,isloc redonthe!. : witch panel.
s o0 Uiiat AUTO, all 7 : rockets fire in train

when the Louiriunnee s breren s gepressed for
i _or < » elyones ~ud.. - ingtheswitch to " GLE
~! ows one rocket to - eacl ~ the bo
release button is depressed.

RCC7ET 7 ZLAY SWIT 0 A+ -raetion « - 2t
delay switch is - »u on the:~~:et: -zl The switch

. rocket

1s moved to DELAY to nose- -~ 1~ . _ . for an .-
stant’c '° uponimpact. 1° alt .. . eswitch  [tion
1s INST.

rC ITCLJNTI < - AL et counter is
ince .| ¢ ir'~ the 1 -t panel - _ has a control
knob locz i ioe -~ wi- " Tecot - shows

: rocket to be " ed by nu nd sho ! be reset
to 1 at o ¢t of a mise’

e
The firing order of 1" - roc ..i sir- - or in

itseeDle i 1,3,5,7, d9on ¢ eft
52, 4,6 8 and 10 . Jz2rie t v -

¢ 1 7,89,: Z10arenotin. ‘e, °n
b- are « " "-d.)
-RCQCZ IiTS.
To fra tha -NJ-,\.." oln :AU‘,”:,,‘A: -- . ' _u'? be
fo - o
1. Tu Cccow - .tol.
2. Place bomb- sele— .1 in ROCKETS
L o
7 switch is ic LD 3
the - - soooaits % oA,
3. To nose-arr 1 rockets for - R “t, turn
.o 7T swl oD 1 LAY
4. 7.0 4 T e : :
_ [ 23 e ~ -

5.7, 2alb in ... . roc. . ' .ase
- i to. v & . 77 e o
- for |- - sec: 1

t v
ta mical o Y. v T2 T in ! vof b s on
; I L “:ase chemicals from
the - mical o orly slanes, place = ~se-arm-
ing swi. ' s at 71, dion: . ' -a. o then
return switches to .0, . Cal T e, € e icals

are . ased by b~ iing the g-arming switches up at
~r ., RELEASE 1ril smoke appears, releasing
them to OFF. " switches are spring-loaded to return
to OFF from the _.... .. RELEASE ' . ..on. The chemical
tanks are released in the same manner as “sdur g

normal and emergency release,

i .

Anairp ~ 2. *connec ©  >n the lefr side of the
pilot’s seat provides for attachr ... .7 .0 zair pre.. rein-
take tube of the anti-G suit. Ai. . :for Lo tnflation
of the anti-G suit bladders is supplied from the ex-
haust side of the engine-driven vacaum pump and is
regulated by a Type M-2 valve, which als regulates
pressure to > ¢ p tanks. If drop te -5 are installed
onthe~ _ -~  theacceleration force { G-load) required
to actuate e M-2 valve shc | be r- ~roxir - ely 3 w0
3% G because of the -7 » ty 5 pressure
exerted in the tanks. If drop tanks are not instalied,
the valve should o_ » at 2 G..u : the v » - :
pressure is passed through a regulator valve into thc
suit in .. ortion to the . -forc f sed. For every
1 G accelera.” 1 force, acorres]  “ing one psi air pres-
sure is exe..... in the anti-G suit.

Ac «o° ot o cess ' ror the der-
side of the | Sejust e 20t on ULt ol (See
£ ~ire 1-3))

I L. ' R

Onit .2 acase ™~ - e ' posi-

(. ' green, anc « ~  is access.

A map case (26, T-4) Ll lto ° . lefe of
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A drop message bag isci i lin > (27, figure
I-4) on the map case ~ ..
Early airplanes have an engine c... ' ang ext~, ~u

tube stowed in brackets at the back of ¢ : right main
landing gear well. On flate airplanes, .. « parts are
not included.

A folding armrest is Jocated on the left longeron, aft of
the engine control quadrant.

64

A relief tube is stowed ona br - - ~ 1 the floor of the
cockpit, at the lefrof - | “'s seat,

1 i ] 1 1

Tie-down , [ sare pro . on each wing, each main
wheel axle, and the ¢ - age. A flush mooring ring is
provided on the lower — ace of each wing, approxi-
mately in line with the outboard end of the wing flap.
These rir . are pried out for use. A mooring ring is
provided on " : ¢ o = side .f each main landing
gear axle. For fuselage ~*~-do° , - tie-down rope is
passed through the lift tube below and aft of the in-
signia.

. . [ ¥, S
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Instrument markings showing the various operating
limits are illustrated in figure 5-1. In some cases, the
markings represent limitations that are self-explanatory
and therefore are not discussed in the text. Operating
restrictions or limitations that do not appear as maxi-
mum limits on the cockpit instruments are discussed in
detail in the following paragraphs. Limitations relative
to hot- and cold-weather operation, instrument flight,
and flying through turbulent air are covered in Sec-
tion 1X.

All normal engine limitations are shown in figure 5-1.
The maximum diving engine overspeed is 3300 rpm.

Whenever engine ! '« s opera.’
Itmits, airplane shoul! be far. ' _ 7. 1ediately
at the nearest base, The reason for the over-
speed (if known), the maximum ._. , and
duration : - - be entere . in thr 1 and
reported to the mainte 1 officer.' . . _speed

between 3300 and 3600 rpm necessitates an
inspectio * ~f the ~ - -~ :foref ~ - fit

If the rpm exceeds 3 ) rpm, thee " e ~ . ::
be removed for overhaul.

en

~ 5
N _
e
-
v ‘k e \\
L e i ]
P
Avoid operation below i, .in blower. Avoid
operation below 2000 r. .~ "7 7 7 ver.

The red pointer on the airspeed indicator marks the
maximum permissible airspeed (505 . Lh) up to 9000
feet. For maximum airspeed permissible above 9000
feet, see figure 6-3. Do not exceed the following wing

flap setting airepnnd moce=ioriome:

i3 , (i
(I ) ! )
10 400
20 275
30 225
40 L&
50 165

When drc_ ~t fuel  « are in-
stalled, do not exceed 400 mph indicated airspeed. ..

to ~' below 110 mph indicated

e T75p b e

not allow ai. _ze’

1 e

airspeed duri |, a s’ N
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105-51-648

7. 0.

1600-2700 rpm
2400 rpm
2700 rpm
3000 rpm

3300 rpm

15°C to 40°C

=.)°Ctlo +15°C I 7 -

1“C

Continuous

Maximum Cruise

Maximum Canti “ous
Take-off, Mili y, nd

War Emergency Power
Maximum DBiving Overspeed

be l F‘J .I

L1100

e

¥°C
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At high diving speeds, there is danger of the airplane
) being affected by compressibility as the airplane speed
¥ LT approaches the speed of sound. Compr ~ "t T.cts
: S s are indicated by instability of the 2 ane, ut ~ -~ rol-
o ) lable rolling or pitching, stiffness of ->nt- -~ or ~ -
R T binations of these effects. A nose-heaviness will be
noticed and will become more severe as speed increases.

\ N
. \ \ -}.. PR‘ﬂ ) _I-H

| ‘ No iatentional power-on spins or snap rolls are per-

S - mitted, as it is impossible o do a good snap roll and
MR ‘ 4 atte . i o i
\ "s/ . v most attempts end up in a power spin,

|' . No inwentional power-off spins are permitted below
YW, oo 12,000 feet.

" . Abrupt pull-ups should not be attempred with more
Lo than 25 gailons in the fuselage fuel tank.

i No aerobatics are permitted with fuel in the fuselage
rank.

\ . No acrobatics are permitted when drop tanks are in-
\ " i stalled.

T No acrobatics are permitted if 1000-pound bombs are
NEENN \ instatled.
. \\ Inverted flying must be limited to 10 seconds because
of loss of oil pressure and failure of the scaveage pumps
o to operate in an tnverted position.

[ETORPUR SR . t

. on P ‘ = | o ;

| The airplane is limited to a maximum positive foad
T - - factor of 8 G and a maximum negative load factor of
e — o 4 G. These limits apply only when the clean airplane
) s - S gross weight does not exceed 8000 pounds (design gross
‘ ' weight), When airplane gross weight is greater than
e 8000 pounds, the maximum allowable G is less than
the maximum limit marked on the accelerometer. Re-
N member that when you pull the maximum G, the wings
L R of your airplane must support eight times their normal
v e o . load. This means that during a maximum G pull-out,
- S T the wings of the airplane (at design gross weight) are
e A ' supporting cight times 8000 pounds or a total of ap-
L. i proximately 64,000 pounds (the maximum that the
- . LT - wings can safely supporn). Therefore, when your air-
= I \ plane weighs more than 8000 pounds, the maximum G
oo that you can safely apply can be determined by dividing
64,000 by the new gross weight. When external loads
are carried, the maximum allowable G-load 1s 5 G. The
T S maximum load factors we have been talking about
) e, B apply only to straight pull-outs. Rolling pull-outs are
; a different story, however, since they impose consid-
erably more stress upon the airplane. The maximum
allowable load factor in a rolling pull-out is two-thirds
the maximum G for a straight puil-out.
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The Operating Flight Limits chart (figure 5-2) shows
the G-limitations of the ¢* ™ e Vari- - load factors
are shown vertically alo - - the left ide of the chare,
and various indicated air  eds are shov <1 horizonrally
across the coceon of the ~t-re. ™" e horizontal red lines
at the top and bottom of the chart represent the maxi-
mum pos:t g~ -~ um negative allowable load
factors. The vertical red line ;' ~ ~1tes the limit dive
speed of the i-- - ' curved line: show the G at

which the airplane stalls at va. Lusai.. _veds. «+ :upper

curved '+ shows, for -~ ple, that at 150 ' the
airplane - 7 in a 2.5 G . .., while at 200 = ;1 the
airplane doesnot: =~ [v & ~et -4 Tise
The upper and limits at the 1’ “Tof 1" chart

show thar the m ~ ot
load factors (+ ' & --477) can be 5e .0/ applied up

to the imitdi.: 1. %0 w1z

negative limit

2 5-2

| L3
" . o

Any »  guration of exte - jad tiat the ai. .7. s

designed to carry may be installed with exce_ ..

the <3 1& 5. To prevent the possibility of an adverse
aft CG condition, which would cause atisf o,
flight ch. o i fies, ¢t £ -0 - T Loclty 18

restricted to 65 gallons e~ * -am. | "t " iuld be
permitted with more *v~ 1 65 gallons in the fuselage
fuel tank because of the possibility of a stick force re-

versal during an a~ ., :rated -~ euv~ such as a dive
pull-out. A forward ' 5 cos 7 itrm - = e ©oess

25 gallons of fuel remai +in " 2fu T 1 ot -
this case, landings shov™Z "> ~o I+ -cav,
particularly during 7 .. ut T ’ SR
touchdown, to prevent nosi _ + .I.

There are no we, t'_ 't . ob 2 s . "
external mounti ;U7 L - -.Ovel L,
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The airplane is stable at all normal loadings. The direc-
tional trim ¢l Loss as o, .ed and horsepower output
are varied. The trim tab controls are sensitive and must
be used very carefully to prevent overtrimming. An
elevator bobweight in the elevator control system arcti-
hcially loads che controls to help prevent overaccelerat-
ing during tight turns or pull-outs because of the light
stick forces.

-
it ,

The airplane has a comparatively mild stall. The air-
plane doesn't whip at the stall, but rolls rather slowly
and has very little tendency 1o drop into a spin. When
you release the stick and rudder, the nose drops sharply
and the airplane recovers from the stall almost instantly.
When a complete stall is reached, a wing drops. If you
keep pulling back on the stick when the wing drops,
the airplane falls into a steep spiral. In a straight power-
off stall, some warning is given about 3 to 4 mph above
the stall by a slight elevator buffet. A high-speed stall
is preceded by a sharp buffeting at the elevators and
wing root, but recovery is alr.. .. t immediate when pres-
sure on the stick is released. The no ~. procedare

holds good when recovering from any stall. Release
the back pressure on the stick and pick up the dropping
wing with opposite rudder. The speed at which a stall
occurs can vary widely, depending on the gross weighe
(See figure 6-1)

Note
The airplane effects its own recovery from a
stall in a slow-speed turn by pecforming a
partial snap roll and stopping in level position,
From a stalled turn, the airplane always rolls
to the outside of the wrn.

L

The following practice stalls will acquaint you with
the stall traits and swll speed of the airplane under
various flight conditions. For both power-on and power-
oft stalls, set propeller control o ohtain 2700 rpm. Re-
tard throttle smoothly 1o 10-12 in. Hg for power-off
stalls; set manifold pressure at 30 in. Hy for power-on

stalls.

PRACTICE STALL-GEAR A. O &7 S DOWN,
~ "ER OFF, STRAIGHT /.10
1. Close throttle.

2. Gear dowa at 170 mph.
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3. Lower full flaps at 160 mph.

4. Establish 130 mph |
attitude.

e and raise : to landing

5. Hold this attitude until stall breaks; observe char-
acteristics of airplane in stall (usually the left wing stalls
before the right wing). After nose drops, initiate stall
recovery by smoothly advancing throttle to 45 in. Hg

and easing stick forward to r 7, . g speed. Level

wings with rudder and aileron and regain 130 mph;
then reduce throttle to 30 in. Hg.

6. Raise gear and flaps.
» TACLTLE STAL — AR A7 SET0
POWER OFF, ... DIUM BANK.

1. Close *
. Gear down at 170 mph.

~ttle.

o

. Lower full flaps at 160 mph.
Establish 130 mph glide.

e
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BASED ON FLIGHT TESTS

"o

LEVEL 30° (45" . LEVEL  30° BANK 45" .
106 1o 1
101 109 121
94 102 1! '
119 128 143 113 !
113 122 137 . "7z 131
1o V16 130 ' i 124
[ 110 123 95 105 117

B 1 T L e

109-83-1730

5. Establish a medium bank right or left; slow air-
plane and tighten turn with elevator until stall breaks.

6. As stall breaks, recover with --'- forward, and
advance throttle smoothly to 45 in, 7.

7. Roll wings level with rudder and aileron as soon
as possible,

8. Raise gear and flaps; return to cruising power.

PRACTICES:, LL— :AR*¢ VoL
ON, STRA " 1T -

1. Cruise throttle setting.

. JP, C
S

2. Raise nose to about a 40- _ ee climb attitude

straight ahead, or use a gentle clin- turn right or
left and tighten turn with back pressure until stall

breaks.

3. As stall breaks, effect normal recovery, advancing
throttle smoothly to 45 in. Hg.

4. Retard throttle to cruise power after recovery.



oot Dl Toseel 26l 0
im0 a2 are - - > because of heavy
o 0 s, Tl Ly, the left . 0 R
da.  ~out: . , three .. , but .":
G S (5 A . are ap-
| ltostarta =, -, a~ai, - .. Calf tarn
in the direct” of .p"., with . e . ¢« ,p . to
1ocvesrie etz (of - 1. the .l Jwor
doen Mol Tdlssn Towsa e i ally
coming almost to a complete stop. ~ . ai. . - then

- - one-half turn with the . drop, - . 30-60

de. ' cthe “~ronand. . __jasdu.l.g the

first turn. The force required to hold ™ :~a~ ~!- %~ the

spinning position is quite he ;- ¢+ addzr buf-
fet ¢ comes noticeable. ¥ "I U1 L. .." are applied for
recovery, the . .e drops to near « - vertical position

and the spin spesds up and then stops in one to 1V4
turns.

A OV G (3 &
Recovery procedure 1s the same in  « a lefr and a
right spin. As soon as you apply opposite rudder, the
nose drops -~ ly. ” - spin speeds u,. [or about 114
turns and then stops. The rudder force is light ar first,
becomes very heavy for about one second in the first
one-half turn, and then drops to zero as the spin stops.
Recovery is effected in the normal manner as follows:

1. Controls with spin.
2. . ply full opposite rudder.

3. Stic : neutral afrer atrplane responds to rudder (as
rotation steps).

4. Rudder to neutral and complete recovery as spin
ends.

During the spin, a slight rudder buffeting is
noticeable. If you attempt to.recover from the
dive too soon after the spin stops, you will
alsor  a-- -r - buffeting in both the
elevator and rudder. The remedy for this con-
dition is to release some of the back pressure
on the stick.

Power-on spins should never be intentionally per-

formed in . ai==)- . a pc -7 r-on spin, the nose
of the airplane remains 10 to 20 - - rees above the hori-
zon, and recovery control has: . _ectupor the airplane

until the throttle is com "o I retard. |,
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POWER-ON SPIN , .COVE (/.

Close throttle completely and z_.)ly controls as for
power-off spin recovery. Hold fu.l opposite rudder with
stick in neutral until recovery is effected. As many as
five or six turns are made after rudder is applied for
recovery, and 9000 to 10,000 feet of altitude is lost.

The airplane has sealed-balance ailerons. A fabric dia-
phragm seals the space betw = 1 the leading edge of the
aileron and the afr side of t » wing spar, and tends to
lighten the stick forces. At normal speeds, control is
positive.

ooy i

At normal speeds, elevator control is very good and
stick pressure is light. As speed Increases in a dive and
pull-out is attempted, you must use caution so as not
to overcontrol and pull up too fast; otherwise, undue
stress or even failure may result,

Because of the reverse-boost rudder tab and dorsal fin,
the airplane has very good directional stability, with a

74
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directional che ;2 requi- yde =0 : on the
rudder pedal in : ~portion to ' = ant of yaw
desired.

Trim tabs are very sensitive and should be used with
care,

R B T

Level-flight stability is good, with normal control pres-
sure required for desired effect.

At low speed, the controls tend to become slightly
mushy but control is still good.

Controls are positive at this speed, and control stick
forces are normal.

i T ' |- s
MAN ¢! - . B

Combat mancuvers should never be attempted when the
fuselage tank contains more than 25 gallons of fuel, as
the tail-heavy condition could cause a reversal of control
stick forces during any abrupt mancuver approaching
6.75 G. At this point, forward pressure is needed to
prevent the pull-out or turn from ughtening up to the
point where structural failure results. With the fusclage
tank empty, stick forces are normal wich slightly less
pull force required above 6 G. However, a positive
back pressure is needed up to maximum G-load.

Control response for this airplane is very good, with
unusually light stick pressures required to perform
maneuvers. The reverse-boost rudder trim b gives
the desired effect, that an increase in rudder pedal pres-
sure is always necessary to obtain an increase in yaw
angle.

s

N

Avoid rapid movement of the elevators in
dives and maneuvers at speeds above 350 mph
IAS or .7 Mach, particularly at aft CG posi-
tions, to prevent rapid uncontrolled increase
in G-loads.
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5-minute limit at Take-off Power is exceeded. Another

s often asked whar the consequences will be if the

frequeat inquiry is how long a period must be allowed
after the specified time limit has elapsed until Take-off
Power can again be used. These questions are difficult
to answer, st~ ~ the ¢' - limit specified does not mean
that engine damage will occur if the limit is exceeded.
Instead, the limit means that the total operating time at
high power should be kept to a reasonable minimum
in the 1nterest of prolonging engine life.

It 1s generally accepted that bigh-power operation of
an engine results in increased wear and necessitates
more frequent overhaul than low-p o op:ration
However, it is apparent that a cer. ‘u | -2ntage of
operating time must be at full power. The engine manu-
facturer allows for this in qualification tests in which
much of the running is done at Take-off Power to prove
“i stablished

: . . ained high

ability to withstand the resulting loads,
in these runs that the engine will he-

power without damage. Never. :l. ., it ts¢ 1 the aim
of the ma. " w.ure. and to the best interes' . the pilot

to keep within reasonable values the = v . of high-

power time accumulated in the field. The most sars-
factory method for accomplishing this is to estabiish
time limits that . ""% keep pilots co  antly aware of
the desire to hold high-power periods to the shortest
period that the flight plan will allow, so that the total
accumulated time and resulting wear can be kept to
aminimum. Hw the time at hi; h power is accumulated
is of secondary importe.  lLe., it 15 no worse from
the standpoint of engine - - to te at Take-off
Power for ¢ - hour straight than it is tc ¢ rate in
twelve S-minute stretches, providea engine ten - -ra-
tures . o] .. -aresare within limics, In fact, the former
procedure ' ~~ - even be preferable, as itelir = _tes .. -
perature cycles which also .3 .o e .agir> . ear. Thus,
it flight conditions occasionally require e ding
time himits, this should not cause co -~ 1 so ¢~ as
constant effort is made to keep the over-all iime at Take-

off Power to the minimum practicable.

Another factor to be reme *+2 lin -~ ating engines
at high power 1s that full Take-off Power (3000 rpm
and 6l in. 3} is to be prefe;
2d manifold pressure. This procedure .o .ults

Tover .07 rpm
with rec
in less engine wear for two reasons. First, the . - ~er
resulting brake horser ~ = - - ~-2ases the time required
to obtain - ‘ective of such high-power operation.

At - ~-off for e - ole, the use of full .. rdecreases
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the time required to .. L an alt’ de ¢ ...
where it is safe torecuce |~ 2rand ¢ -t (h
required to reach the airsp ! tha: will prc = » more

favorable cooling. Second, high rpm results in hi °
loads on the reciprocating parts bec: ~: of inmertia
forces. As these loads are pa..» " ofl.at " 7 t] + ras
pressure in the cylinder, the hi_' r cylit - pressures
resulting from use of full t» c-off manifold pressure
give lower net loads and less wear. Sustained | © - rpm
1s a major cause of engine wear. It * uires more "rpm
minutes” and "piston-ring miles” to tz - off with re-
duced manif~ | ‘ssure.lnaddition to the engine wear

factor, taking off ar ._ ! - ver is comparable to
starting with approximately one-third of the runway
behind the airplane. Therefore, full power should

always be used on take-offs.

r v

During emergencies in a com™ [ zo * it 15 sC .. . 28
necessary .. et the absolute maxi " ranifold pres-
sure at ' vhict the _inemr - .o 2 .d within rea-
sonablesafety i 1 .71 7 :xtra power is available when
the throttle is pu:  beyond a gate on the throtde
quadrant, provided the following - " :nts are

fulfilled.
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1. The airplane must be placarded with a decal stat-
i. that use of War Eme_ 2ncy or 1s permitted.

2. Fuel Grade 100/130 must be w. .., and a special
type of spark plugs must be instz -

]

If the oil has been diluted, it is desirable to
operate the engine 10 to 15 minutes at from
80 percent Normal Power to Military Power
before using War Er °rgency Power, to re-

move excess fuel from oil.

. ~ .
N

Engine roughness may be the first sign of spark plug
lead fouling, but to determine whet™~+ the plugs are ar
fault, clean out engine by advancis g propeller control
to 3000 rpm and throttle to 61 in. g and run engine
continuously for one minute. Return throttle and pro-
peller control to cruise setting and notice whether
roughness persists. If rough.. ..; is still present, check
for carburetor ice; then, if en~ ‘~e is still rough, reduce
power to best operating setting and proceed to nearest

base for landing to determine trouble.
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Because of the design of the rupercha - surging may
be encountered in high or low blower at various rpm,
manifold pressure, and altitude comb’. -.ions. Super-

charger surging results when the airflow through the

superche r alls; Tus causes a fluctu~+* - ivr - fold
pressure and induces err '~ 7 7 ¢ _. Under
severe surging com [ - ine .. out com-

veely, When su -7 is e - :red, it may be cor-

rected by :i*" . increasi >+ = ¢ 1t ordecrei -
the manifold pressure setting. Typical superch: rger
surge curves for the V-1650-3 and V-1650-9A engines

are shown in figure 7-1; 11" " = is t ~ available for
the V-1650-7 engine, but s ;| =a - > of the curves
is:2 .t L. _ showthe T L1 77T s
¢ 1 1 combinatio -z - - :h surging - s at
various : ades.

N

or i v '

Carburetor ice forms more readily when carburetor air
—10°C » - +15°C.1 - r,

carburetor ice can form at any time, even with outside

temperatuse is be v

temperature as high as 32°C (90°F) . with tem-
perature an” cew p ‘at-, -~ '~ uch __ __°C(22°F).
The formation of carbur *~-iceishz~ to« ~:t o
the automatic mar ... . re re "' v tains
a constant ““'dp ... Theonly w - of car-
buretor ice isa ro1 g~ ssicr - -7, If application
of carburetor . ~*air¢ inotre -~ . - ess, clean

o

out engine as directed under “Spark 1 » 5 Hul 37 in

this section. If carburetor ice - e cause of rou ' ness,

use hot air as needed toprer . v .."  carburetor ice. If
the: « ~ = o -~ '+ ce, - air .
matically . " :d to the air ¢ .. regard’ess of

v T rofl e s air .



Deton: TR NS TR R G-
A " .of the .. " r ° R
fo. of = . - L is 0o LT LWL
dete ~ ro0ce i ) LT v -
1 ely 80 pec rof U Tv osis ol L.
| -« ther zof. ° 7 ¢« Jsv .. L0 07

res' .'nyigan . crornes Syl L. com-

bustion. Tl .. . losion ctoally pounds .2 il

walls ¢ "¢l . e, Tais! %, or pov 1'ng of
the cy/’. " . wi' ., ¢ .. cause : en, .: failure. . an
airplane, the’ . [ nothea-c . .causeof . ! .. .. gine
and propell_. noises. I7_.. . :, de ..n can be de-
tec'a’! 70" vi v 1_exhaust . v Llapufft 10 ik
¢ "z ;" .'ng zarb  particles, or a sm:', ' rp,
whitish-ora  : flame. . addition, a rapid inc in
coola - "2 ~-atures oft detor ation. When
det- * - is evident, thio tle reca i1s the most
imiied e “urest rem~ .17 Je ¢ m occurs,
power is lost. Contributing causes of = 1t - are as
follows:

1. Low-octane fuel.

2.7 ‘'z ant perature ¢~ by too - 3 a
climb at too low an airspeed or by too -+ —ture.

3. High mixture temperature -~ ~d by use of car-
buretor heat or by high outside air + ¢ rature,

4.7 | shmanifoldp - > wit IRt S
tavori : to detonation.

500~ ¢ xture =+ 2 v fan - carbee or
too zan .: ¢ v o2
L . .
Pre z .von is closely rela - to « -~ ~ 1n fact,
« tCnation often pre ssesii 2 3 +i », When the
eng getst b g e ist o, oret!

< occurs. ' ‘hen this >« -~ 1 0of the po ¢

82

is wasted trying to push the piston down while it is
still rising in the cy] “L K pot ot fmp s are
off, and the - g = "n be

. excessive pre. res and temperatures.

1 R

sem, Do
¢ aged L
Preiganition 1> be i« "=t « by be:l “ring . agh
the carburetor and pos- ' by a rapid -~ zase in
coolant temperature. When 1 -
the throttle setting should be reduced immedia ely, as

rnition is encor —2red,

in severe cases, complete piston, valve and/or cylinder
destruction can occur in a matter of a few seconds.

Take-off and climb should be accor  lished with fuel
tank selector handle at MAIN . ... _.H. because the
vapor separation line from the carburetor returns to
this tank. Fuel vapors flow from the carburetor to this
ank at the rate of approximately one zallo  er hour.
At altitude, use fuel from fuselage fuel t: & until 25
gallons remains, to have ideal CG co:  tionfor] = ng.
Then cruise on drop tanks alternately until they are
empty. Continue flight using both main w® : tanks
alternately, to prevent = heaviness, until they are
empty. Then use fuel from fuselage tank during landing.

The fuel booster pump switc  must be oN dur-
ing flight to ensure an a - unate fuel supply.

2

For transitional training flights, keep approxi-
mately 25 gallons of fuel in fuse” : tank to
keep CG of airplane in optimum ¢ ition for
landing.
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.=y for emphasis or co i aity of thought, this
o~ v ose L. .edures that differ from, or are in addition to, the

l

verify its operation. Then turn pitot heater switch OFF
until airplane is in air, as there is insufficient cooling
for pitot head while airplane is on ground.

.
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Except for : ition |
section cc
normal ¢ 2:ing ~  Luctions co..ained in Section I
| -
Flying the airplane in all we -~ ¢ © = ~uires
prop:r instrument proficiency on the part of the pilot
a- v cugh preflight . - - All the nece ~ry
flight iments are pre ‘ded, ir~ ¢ o .donal

gyro and flight indicator. Because of = - 1er power set-
tings and gradual letdowns, range is some 1 reduced.

All turns are single-needle-widtl. - “ate
(3 degrees per second).

oo
Cc- | lete all checks required for any normal 4 _ - with
the follo * 3 ac = -

1. Check to be sure you have LF- 5 edition (Radio
Facilities Charts), AN 08-15-2 (USAF 9 Data and

FI -t ‘~u-~-tion), and T.O. "3 1F-5{ -1 (Flight
Handbook, forn  “ly ¢ 01-7, -1).

2. Check clock: *set it - “ect time,

3. Check suction < :[or .. r indication.

4. Check ' -= °  head cover has | - r - ~ved.
Turn pitot heater s ch oN anc  ~ 2 outside observer

5. Check airspeed needle at zero. Check airspeed
correction card for any deviation at speed range to be
flown,

6. The directional gyro rotor requires at least > min-
utes to attain proper operating speed. The dial card
should revolve with the knob when the gyro is caged,
but not when the gyro is uncaged. Set directional gyro
o that it corresponds to reading of remote compass.

7. The gyro horizon rotor requires at feast 5 minutes
to attain proper operating speed. Cage instrument and
uncage it. After the instrument is uncaged, the horizon
bar should return to the correct nositicn for the air-
plane in a three-point attitude. Tun  orary vibration ot
the horizon bar is permissible.

1f the horizon bar temporarily leaves the hori-
zontal position while the airplane is being
taxied straight ahead, or if the bar tips more
than 5 degrees during taxiing turns, the in-
strument (s not operating properly.
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8. Obtain stz .. " . ter setting (sea-level baro-
metric pressure} from cc... 1 .. ser ._rator. When
the altimeter is set, the pointers should indicate the local
field elevation. If the altimeter registers . .".in 75 feet
of this elevation, it may be used, provided error is - ‘op-
erly considered when the instrument is reset du-ing
flight.

9. Check operation of turn-and-bank indicator by -
serving proper response of needle and ball when turns
are made during taxiing.

10. Check rate-of-climb indicator needle at zero.

ifnc "L . not . - . fa-

Loave dt

I'l. Check accuracy of remote compass by comparing
its reading to published ruaway heading.

12. Check carburetor ram-air control lever at RAM
AIR.

13. Check instruments for readings within proper
ranges.

14, Check operation of all radio equipment. Adjust
runing of required radio equipment as desired.

TAI © 7.

Preparation, power settings, take-off, and climb speeds
are identical to those used in normal take-off. Use flups
about 20 degrees down for best obstacle clearance,

86

1. When cleared f = ake-off, - -**~ -
and align airplane as newrly as possible straight down
centerline of runway. Hold »" plane with brakes and
 heading.

ar of runway

set directional gyro to published 1.

2. When ready, advance thy ..ie:
steadily to gate ro obtain Take-off Power as quickly
as possible and still maintain direction control against

wuly and

torque.

3. Do notattempt to lift tail too soon, as this increases
torque action. Pushing the stick forward unlocks the tail
wheel, thereby making steering difficult. The best rake-
off procedure is to hold the tail down until sufficient
speed is attained for rudder control, and then to ratse
the tail slowly.

4. Maintain directional control by reference to di-
rectional gyro. Take off as airplane reaches normal
VFR take-off airspeed.

TAKE-OFF _.

9,000 1b (no external load)
10,000 1b (external load)
11,000 Ib (external load)

100 mph LAS
105 mph IAS
110 mph IAS

5. Raise gear as soon as altimeter and rate-of-climb
indicator begin to register a climb.

6. Establish a normal climb.

7. Raise flaps when sufficient airspeed is attained and
all obstacles are cleared. No sink is noticeable when the
flaps are raised.

8. Reduce throttle setting and propeller control
setting to climb at 2700 rpm and 46 in. Hg.

IN'T LT
I. Trim airplane at climbing speed of 170 mph.

2. Leave trathic and climb to altitude assigned. Do not
exceed 30-degree angle of bank during climbing turns.

" 0= » ~
’

No departure from normal cruise procedures is neces-
sary. The most satisfactory cruising is obtained at 32
to 36 in. Hg at 2000 rpm. Adjust trim with caution so
as not to overtrim. Maintain lateral trim by means of
aileron trim tab for any unequal fuel distribution in
main fuel tanks. Use fuel out of fuselage tank fies . 7
25 gallons remains, so that CG is favorable for any
situation rthat may arise. If flaps or landing gear are
lowered, readjust power setting and retrim as necessary.

Note

To ensure the lowest fuel consumption on a
long-range mission, the highest manifold pres-
sure consistent with the Flight Operation In-
struction Charts should be used with any given
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Section IX

mx WITH: o
LANDING GEAR HANDLE DN
WING FLAPS 15 DEGREES
SPEED 140 MPH 1AS
PROPELLER 2700 RPM

Ol AND COOLANT SHUTTERS
AUTOMAYIC

PRELANDING CHECK:
CHECK GEAR DOWN
THROTTLE AS NEEDED
SPEED 140 MPH 1AS

7. 0. No. 1F-51D-1

TYPICAL GCA PATTERN
© MISSED APPROACH

ALL TURNS ARE SINGLE-NEEDLE-WIDTH
(3 DEGREES PER SEC)

£09-93-1682

Figure 9-2

2. Hold 140 mph IAS until final turn is completed,
running through GCA prelanding cockpit check as in-
structed by GCA controller.

3. After completing turn to final approach and be-
fore intercepting glide path, lower flaps 15 to 20 de-
grees, airspeed 140 mph.

4. As glide path is intercepted, reduce power setting
to establish glide, and descend as directed by GCA hnal
controller, using throttle as necessary.

MISSED-APPROACH GO-AROUND.
In case of missed approach, follow this procedure for
go-around:

1. Open throttle smoothly to 15 in. Hg.

2. Maincain wings level, nose straight.

3. Landing gear up.

4. Raise flaps when at least 200 feet above ground

and sufhcient airspeed 15 reached.

88

{CING.

Ice normally adheres to the windshield, wing, stabilizer,
vertical fin, and forward portions of the drop tanks.
At the first sign of icing, change alritude immediately
to get cut of icing air laver. Ice accumulations increase
drag and decrease lift, requiring an increase in power
to maiatain altitude and airspeed. To prevent carbure-
tor ice during icing conditions, put carbureror ram-air
control lever at UNRAMMED FILTERED AR and, on late
airplanes, carburetor hot-air control lever at HOY AIR.
Use the two controls together. In case ice clogs the air
duct, the hot-air door will open autematically. If ice
accumulates on wings, make wide, shallow turns at a
greater speed than normal, especially during approach.
Use flaps with care. Remember, stalling speed increases
with ice. Be sure pitot heater is on during icing con-

ditions.
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dem- =~ -~ S e oo 2
and should be s te G,
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of thun'e . mm flyi - :itisoot~ s
possible to avoid stor eas. /L, s
often impossible to .. &7 il a. .
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Normally, the least turbulent area in a thun-
derstorm is at altitudes of 6000 feet or less
above the terrain. Altitude between 10,000
and 20,000 feet are usua - +r most turbulent.

BE. PTA o 7
Note the following precautions:
1. Make a thorough analysis of the general weather

situation to determine thunderstorm areas, and prepare

a flight plan which avoids :ider rm areas when-

ever possible.

Z. Be: U ! t o in-
v b ;-
A S L
,- : t‘ —
[ AC] B ~ E L r
It is S rativ y N !
; a zone , : If ( :
, (i "7 nbe ' 7 o .
e 2 . -
4
1. Accurately fix "% ' .
thunderstors ‘a.
2. Check 260 nph ~- - -~ ; peed - for
~~ o tabls - tray . (See | 9-3.)
3., cturec u~ -
4. Pitot heater ~ - 8
5. Carburetor ra -~ ¢~ | ~o*-air. wevers ad-
justed as required.
6. Check suction gage for - _er - 7anc gyro

instruments for cor -~ *% 18

7. Turn off any radio equipment rendered useless by
staric.

8. Tighten safety ~ = Lock s -ider harness.

9. At aight, turn cockpit lights full bright, adjust
seat low, and don't stare outside of airplane.

-

Do not lower landing gear or flaps, as they
decrease the aerodynamic efficiency of the
airplane.

IN THE &7 M.
When in the thunderstorm, follow these procedures:

I. Througbout storm, maintain power settings and
pitch attitude established before entering storm, unless
airspeed falls off to 60 percent above power-on stalling
speed or unless airspeed increases to approximately 30
percent above your penectration speed.

2. Devote all attention to flying airplane,

3. Expect turbulence, precipitation, and lightning.
Don’t allow these conditions to cause undue concern.

4. Maintain artitude, Concentrate principally on re-
maining level by reference to gyro horizon.

5. Maintain original heading. Do not make any turns
unless absolutely necessary.

6. Don't chase airspeed indicator,:  ce do” | so will
result in extreme airplane attitudes. If a sudden gust
is encountered while the airplane is in a nose-high
actitude, a stall might easily result. Because of rapid
changes in vertical gust velocity or rain clogging the
pitot tube, airspeed may mom :arily I _:uate as much
as 70 mph.
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Figure 9-3

7. Use as little longitudinal control as possible o
matntain your attitude, in order to minimijze stresses
imposed on airplane.

8. The altimeter may be unreliable in thunderstorms

There are no predominant differences between night-
fiying procedures and day-flying procedures. Exhaust
glare obviously 1s more pronounced during night

Turi.  cold-weather op-.ation, normal op.-ating pro-
cedures, as outlined in Section 1I, must be revised to
include special inspection . . uirement : ad operating
procedu. .. nec_.. . _ by arctic conditions. Successful
Jow-tem i _:op. .. . devendent up - the pro-
cedures that follow, espec’ 'y * "pse prepa’ .01~ 1ade
during engine shutdewn nd postflight servicing.

5 o 1

I. Make thorough check of airplane for fr-- om
from frost, snow, and ice. Include su -~ cc  ols,
shock struts, hydraulic pistons, vents, breathers, crc.
Muke sure thar all protective covers ¢ - »xcluder plugs
have heen removed.
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because of differential barometric pressure within the
storm. A gain or loss of several thousand feet may be
expected. Make allowance for this error in determin-
ing minimum safe altitude.

flights, but should not be cause for alarm. Refer to
Section I1 for nmight flight interior check and take-off
and landing procedures.

2. Check that engine has be:~ * re* “ated in accord-

ance with following chart:

PREHEAT CHART

(Minutes) '

Outside Air = _ - .
Above —18°C (0°F) 0
—18°C to —23°C (0°F w» —10°F) 10
—~23°Cto —=29°C (--10°F to —20°F) 20
—297C to ~-34°C (—20°F to —30°F) 30
=34°C to —40°C (-30"F to —4G°F) 40
—40°C to —46°C (—40°F to ~50°F) 50
—46"C to =51°C (=50°F to —60°F) 60
—51 C to =547 (—60°F to —65°F) 65
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Note
The preheat times givea in the chart are ap-
proximate and are based on preheating with a
standard F-1A heater with one duct rerouted
to the heater 1ntake. Pull propeller through
manually ro determine need for additional
preheat.

ON ENTERING AIRPLANE.

1. Check that cockpit, instrument panel, and wind-
shield have been preheated when wemperature is be-
low —1"C (25 F).

2. Check controls and trim tabs for proper operation.

3. Make sure that all preheat equipment has been
removed.

t. Make sure that un adequate auxiliary power cart
(C-13A or equivalent) is connected.

5. Check that propeller can be puiled through man-
ually and that there (s flutd oil ar "Y' drain immedi-

ately before attempting stare,

STARTING ENGINE.

Make a normal stacr, following procedure ouddined in
Section 1 as soon ws possible afier propeiler is pulled
through. More than normal priming 1s required at low
temperatures during starting procedure and immed:-
ately after combustion until smoath engine operation
is obtained. fe s not considered harmful o prime con-
tinuously when necessary during the entire cranking

period, but prime oaly when engine 1s turning over.

e
) CAm
LN

»
Do not open mixture control until engine is
firing, to prevent excess fuel in induction sys-
tem. It engine has not staried after 2 minutes
of cranking, disengage starter und allow starter

te cool for one minute before making another

\g CAUTION %
SN

It there 1s no otl pressure after 30 seconds

attempt.

running, or if pressure drops to (0 after a few
minutes of ground operation, stop engine im-
mediately and investigate, to prevent excess

wear and da mage,

Section IX

WARM-UP AND GROUND CHECK.

1. Move carburetor ram-air control lever to UN-
RAMMED FILTFRED AIR and, on later airplanes, move
carburetor hot-air cantrol lever to HOT AIR after engine
15 started, to improve fuel vaporization and combustion
and to reduce backfiring.

2. Do not increase engine speed above 1500 rpm
until oil temperature rises to 207 C (687F).

3. Ground-run cngine for 30 minutes o remove ex-
cess fuel from oil if there is any possihility of over-
dilution,

. Use firmly anchored wheel chocks for engine rua-
ups. Tie tail securely before attempting a full-power
run—up,

5. Check wing flup operation.

TAXIING.

To preserve batwery lite, use only essential efecerical

cquipment while tniing at low engine speeds.

BEFORE TAKE-OFF.

1. Hold brakes and run up engine unul spark plags
burn clean and engine is operating smoothly hetore
checking magnetos.

2. Check tlighe controls for freedom of movement,

2

3. Use carburetor heatas required to keep carburetor
air temperiture withim Himits, to improve engine op-
cration during take-off,

. Turn prtot heater switch 0N Just betore take-oft.

TAKE-OFF.

Acstart of tike-off rua, advance throtte as rapidly as
possible, 1o ensure that rated Tuke-off Power 1s ob-
tainable.

WARNING

Discontinue take-off if required power is not
availuble, because engine failure may occur.

AFTER TAKE-OFF.

1. Afrer tare-off from a wet-snow- or slush-covered
runway, operate landing gear and flaps through several
complete cycles to preclude their freezing.

2. Turn on gun and gun camera heaters.
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7 later airplanes, use ¢z iretor heatas -~ a" |to

= fuel vapor® ation r - com »at “tor ice,
but do not use carburetor - -ove 12,000 feet, as
resultant excessively lean mixtures will -~ -
roughness due to the effect of heatont -
pensator of the carburetor.

mpr

eer o0
ude ~om-

1. Operate cockpit heat and de’
required.

system as

2. Increase propeller . .4 mome .. ..l by w.,roxi-

mately 200 rpm ~ _.ry half hour to e 2 g ed
governing at extremely low temr  -a~ -, ['zru-: to
desired cruising rpm as s - as tachc ~# 7. indicates

proper governing.

Since temperature i ...'ons occur ... .atly in t
arctic, avoid engine overcool. ...  ¢. zents. Also,
turn on windshield def._.ting ., ..c... .. avoic Jogging
of the canopy before de _ . t.

1. Use carburetor heat ., "~ 1
tures are below —12°C (10° 9).

~ de air tempera-

92

2. Tumoff all . .. 100 7 . at
least ome .. . :be” 7 o I o2l -
tery © | when generi __ cuts ..

3. Pump bra’ . toc' . away any acc Y T ice.

1. Dilute engine in accord  ~: with the 1~ “ng
table for anticipated starting t~- _ ~-atures. Maintain
oil temperature below 50°C (122°F), oil ©  -ure above

I5 psi, and 1309 to *500 .,
Shut down engine with

t during diwution period.
-ition switch engaged.

2. The following tavie gives dilution time for both
standard dilution orifice {0.0625-inch djameter) and
winterized orifice (0.111 inch diameter). The portion
of the chart below . line (in excess of 10 percent
dilution) is included for a‘rplanes equipped with a
Thompson centrifuge.

2 )
[ T | f )
! I {3 i
1] » ' i , ! 1
—-127C (10°F) 3 1.5
—18°C (0°F) 4 10 2.0 10
—21°C (=57 1) 5 2.5
—23°C (=10 7 6 3.0
~26°C (=157 7 3.5
—29°C (=20°F) 8 20 4.0 20
—32°C (=25°F) 9 4.5
—34°C (30" F) 10 5.0
—-37°C(-35°F) 11 5.5
—40°C (—40°F) 12 30 6.0 30
Note
Do not dilute * - 2xcess of ° a0 i a

Thompson - trifuge is i - L. - en-
gine. Dilution over 10 percecut win cause
scavenge system failure ac = 5o
of oil at high power

cadr e

e

3, Store unwinterized ai. z. .in .. . if
anticipated starting tem; ¢ ires ¢ b ‘. — '°C
(0°F).

I

1. Release brakes - are « -cked,

2. Leave canopy sli_  "v¢  a. zuo r Toeircu’
within. =~ 't to e rera L. dif-
ferential  utracd Tto T Laase LS d ol
€anopy «»  iw .

3. ever , : v~ vparked *n -
full fuel tz '--

4. I7. batery .. . 1! ane is pa . -
outside at ' .. sratures ' ' =" _{(~20°F) for -

than 4 hoursor forany .. -~ ' [ - °d 1 . -



T..
. i
In general, hot- I LI |
froo ¢ cxyp 0o T it v ' pre-
¢t . .smust beta 1to . T
damage . -t - e Too
care should be .."en o~ .. . of
3 the various airp 3 : ool Tl A(en-
<, fuel system, pitc Tosys v, ete). Al
~d be checked more - 2 under no.. 1 .. -
<lons. U 7 incorpo. ) and ru’ ¢
should be ~cted as much as - _ sible from .. 1._
temperatures. Tires sho ". :¢ ed a1 for
si -~ of bli~ ‘g, etc.
- ;
Check airplane for e om - sand 1c¢ ~ (fu »
in tropic climates). Include contrel + s, b zulic
pistons, shock struts, etc, in this - ', Re .. -

tective covers and dust .. .

|

ck control and trim tab ope. 1o 2oom
of mor ot
2. Check instruments ana - - , "~ for fr- from
s d _ldust(fu > in "z clir \ates).
1. Use normal stz * ~ prc~ < -r as . - _in Sec-

tio ' Avoid overp * ..
2. Use filtered carl.
operation i =~ -~d.

B

~-w. ¢ for starting and ground

] -
- i -
: [ €0 B . 1o
. : v e .

air - . T

1
Avoid take-off in  sand or dust . . S
sible. Park ai- e - 1“0 s

Trollinl® Ti.ov -
r A-4.)
2. Check carburetor : S T -1

F3

1. Anticipate a ~ LT
atures. (See” ™~ off | i~ - L

[s]

cl¢ irdu i ytake<c’.

Switch to file = 1 - air for I o
Shut down R Tco,onf T orto .ant
overhes:

. [ . . i
H - L

1. Leave canopy pardy | 1 to pe  « air - ~wla-

. rwit! in cocf
2.1 ' . sure that protective covers : Z <ust pl .

are installed on engine, ~~- -y, | = -ibe, air ¢ s

and other p . as ..
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There are two ways tot ‘orm a sion. 7" : right : P
way can be determined frc " .1 Tormation pre- ted An Airspeed Instaliation Correction "> (© are A-1)
in the charts on the fo - p s Ifapi'  hooses permits comput ¢ orated airspeed (CAS) from indi-

to ignore the charts, he can fly any mission cot.”«.
that the airplane is capable of greater performance than
he is obtaining from it. These cha s, w
interpret, enable you to fly a grea -
cruising speed and arriveatyc .
reserve fuel. A des

~ are easy to
© nceatb : -
won il re
“rionof o L ¢
problem to illustratea vy *~ © .7

u’ L

ta | asample

dr_ missic ~ are also

cated airspeed (IAS). - rate ‘rs "~ is the airspeed
indicator reading. Calibrated airspeed is indicated air-
speed corrected for installation error. An Airsp~-
Compressibility Cor. iur table (figure A-1) permits
computing equivalent = .. d (E48) from calibrated
airspeed (CAS). Ei uiv. ’ rapeed ¢ AS) is calibrated
airspeed corrected for corr .. ‘bility error. True air-
speed is equival.. . airspeed corrected for atmospheric
density.
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4 6

4 7

5 8

4 6 9
5 8 n
6 9 13
7 n 4
8 13 20
w0 V7 24

12 : ri!

Since no free air temperature gage is pro' ‘ded in

airplane, a chart for cc  uvi 1 Trted & (1 or
air temperature to freeair | - reis - 1infigure
A-2. The corrected free air temperature : be used

with ca  rated airspeed to obtain true airspeed.
EX? Pl ] - o
An 7, " ae is flying at T i€ feer e altitude.
The indicated carbure - air e :is —15°C,
and the indicated airspeed reading is 300 m-  7hat
is the true airspeed?
Airspeer - rator . (IAS) 300 mph
Correcti. for! allar’ : 2 >h
Calibrated r -1 (CAS) 302 !
Indicated carburetor ¢ *. - ire i°C
Correct!  toobti” “e-
te  ..ature —-19°C
Corrected free air temper: ~34.0°C
Use these values of CASa = < air ar Vi
aTypeD-40or TypeG-1 *° - =z Ftoc e

the true airspeed of 438 .

8 9

9 1

'l L]

{

13 15

16 !
19 .

22

r s . -
. « !

108-93-1745

When a Type ANS835-1 ' ‘-re)' _ 1
used, CAS usually must be corrected for compressibility
error.

Calibrz .7 air. .od (CAS) 302 mph
Compress'b ' y . - -9

computer is

Equivalent Airspeed (EAS) 293 mp-l;
Use this value of EAS with the dead- - - r - ; com-
puter to determi - <~ =2~ ~r lof: imp-"

LI : 1 ’
- ) )

The Take-off | " = aa e A-4) give take-off
ground-run dis ... ¢ ! o . to clear a
50-foot obst.cle. Ti.c cha..s are tab.l.ted [.. Jeveral

different .o.s wei ", altudes, o« I .2 _ratures on
a! rd-surface .. o . 3L, ... ¥l .are ... andard
flaps-up take-offs. For a . .~ . " e-off, refer
tol .1 17

(!

Best climb speed, ft  ~asu | - -, ** 1o ~'imk
1ot (-om oy 7T oo . wer)
can be -~ {1 - o 1
the . ~r i~ a- ~ « = I bech

("« A-5 ar ~ A-6). A fuel .
taxi, ¢ ~ cake-off i; listed in the ¢ v+ 1

ce for v m-
.7 cled "SEA
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LEVEL.” Fuel requirements listed at other altitudes in-
clude this allowance plus the fuel required to climb
Iimb f._.
one altitude to another s the difference between the
tabulated fuel required to climb to each alditude from
sea level.

from sea level. Fuel required for an in-fl’

i

The Landing Distances chart (figure A-7) shows the
distances required for ground roll and for landing over
a 50-foot obstacle. Distances for landings on a hard-
surtace runway are furnished for several altitndes and
gross weighes, Best speeds are shown for power-off
approach. Distances given are airplane requirements
under normal service conditions with no wind und with
flaps full down.

Alrspeeds, power settings, and fuel flow rates for maxi-
mum endurance flight are shown in the Maximum Ep-
durance charts (hgure A-9) for several configurations
and alurudes. The Maximum Endurance charts give
the power settings and fuel flows for maximum fime
in the air and should not be confused with the "'T .07
MUM AIR A, “E” section of the Flight Operation
Instcuction  harts, in which the power setting and fuel
flows are for maximum distance, not maximum timze.

[ il LI |
i -

The Combat Allowance chart (figure A-8) shows the
variation with altitude in manifold pressure and fuel
flow at Take-off Power (Military Power).

To assist 1o selecting the engine operating conditions
required for obtaining various ranges, Flight Operation
Instruction Charts (figures A-10 through A-16) are pro-
vided. Each chart is divided into five main columns.
Data listed under Column I s for emergency high-speed
cruising at Maximum Continuous Power. Operating
corditions in Columns 11, 111, IV, and V give progres-
sively greater ranges at lower cruising speeds. Ranges
shown in any column for a given fuel quantity can be
obtained at various altitudes by use of the power set-
tings listed in che lower half of the chart in the same
column. The speeds quoted on the chare are those ob-
tained with gross weight equal to the high limit of the
chart weight band. Speeds are shown to the nearest 5
mph. No allowances are made for wind, navigational
error, simulated combat, formation flights, etc; there-
fore, such allowances must be made as required.

58
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To use the charts, first select the F' ghe 7| 2ration In-
struction Chart applicable to your f°_ 1t plan, deter-
mined in this airplane by gross weight at take-off and
by external load. Then enter the chart at a fuel quantity
equal to, or less than, the total amount in the airplane

minus all allowances. { *~ -

, - u-ted for each fuel quan-
tity are based on use of the entire quantity in level flight
when cruising at the recommended operating condi-
tions,) Fuel aliowance for warm-up, taxi, take-off, and
climb is obtained from the desired climb chart (figure
A-5 or A-G). Other allowuances based on the type of
mission, terrain over which the flight is to be made, and
weather conditions are dictated by local policy. If your
flight plan calls for a continuous flight at reasonably
constant cruising power, compute the fuel required and
flight time as for a single-section flight. Otherwise, the
flight must be broken up into secrions and each leg of
the flight planned separately, The flight plan may be
changed at any time en route, and the chart will show
the balance of range available at various cruising pow-
ers and altitudes if the instructions printed at the top
of the chart are followed.

i 1 3 i
PROBLEM 1.

A bombing run must be made on a rarger 231 starute
miles from the home field. A secondary target, 70 statute
miles from the bomb target and 275 miles from the
home field, 1s to be strafed to lend -ground support.
Military Power will be used during the runs on both
target arcas. The bomb run will be initiated from 5000
feet altitude, the gunnery runs will be made at sea level
plus 50 feet, and run-in to the bomb turget will be made
“on the deck” (sea level plus 50 feet) to avoid radar
detection, The run to the secondary targer will be made
“on the deck” as well. Maximum Continuous Power
will be used on both of these legs. After completion
of the gunnery runs, a climb from sea level to 10,000
feet will be made on course to the home field. Cruise
back will be at 10,000 feet. (See figure A-3.)

Write down the conditions of the problem:
Required range 576 statute miles
Weather ... ... ... CAVU

................. O mphonalllegs

7135 pounds (includes

trapped fuel and oil,

and miscellaneous
cquipment)

230 pounds

93 pounds

Crew weight (one)

Oil (12.5 galy

Maximum internal fuel
(245 galy . . 1170 pounds
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K-14B gun sight ... 140 pounds

Armament ... 1350 pounds {includes
1000 rounds ammuni-
tion, gun camera, two
500-pound general-
purpose bombs, and
items necessary for
installation)

Total gross weight........ 10,418 pounds

Now that the conditions of the flight are determined,
it is necessary to establish a flight plan. Since the charts
give only cruise ranges under no-wind conditions and
do not include any reserves, it is necessary first to com-
pute all allowances and reserves that will be required
o cover warm-up, take-off, climb, Military Power
operation, and any unexpected difficulties. Determine
fuel available for cruise flight by deducting necessary
fuel allowances and reserves from actual fuel aboard
as follows:

General reserve for unexpected

difficulties 42 gallons

Note in Column V of figure A-10 that at 5000 feet, {2
gallons of fuel represents one hour’s flying time. A one-
hour fuel reserve is considered sufficient for this mission.
Warm-up, take-off, and climb to
50 feet ... ... i 15 gallons

The Normal Power Climb chart (figure A-5) shows that
15 gallons is required for warm-up, take-off, and climb
to 50 feet,

Military Power allowance ... ... .28 gallons

This figure is obtained by multiplying the Military
Power fuel consumption at sea level (given in the Com-
bat Allowance chart, figure A-8) by the total time spent
at this power; i.e,, 5 minutes on bomb target (5 minutes
X 3.0 gpm = 15 gallons) + 5 minutes ground support
(5 minutes X 2.5 gpm — 12.5 gallons) = 28 galions.

Climb from sea level to 5000 feet ... 7 gallens

The Normal Power Climb chart (figure A-5) shows
that 22 gallons is required to climb to 5000 feet, less
15 gallons warm-up and take-off allowance, or 7 gallons
(22 — 15 — 7 gallons). Observe that a distance of 13
statute miles is covered during the climb to bomb-run
altitude. Therefore, the climb to bombing altitude
should be started 13 miles out from the target for ar-
rival over the target at the proper alcitude.

Descent to sea level from 5000 feet......0 gallons
The descent from bombing altitude to sea level plus 50
feet (the altitude used for run-in on ground support

target) is considered to be included in the fuel used
during the bomb run at Military Power.

Climb from sea level to 10,000 feet....10 gallons

CNF- .

Afrer the gunnery runs are completed, the airplane is
flown to 10,000 feet on course to the ' . 2 field. The
Normal Power Climb chart (igure A-5) shows that 25
gallons 15 required to climb to 10,000 feet, less 15 gal-
lons warm-up and take-off allowance, or 10 gallons
(25 — 15 = 10 goi - .

of 22 statute miles is covered.

. the climb, a distance

Collecting all the required fuel allowances:
General reserve for unexpected

difficulties i . 42 gallons
Warm-up, take-off, and climb to

50 feet ... . 15 gallons
Mititary Power allowance ... ... . 28 gallons
Climb from sea level to 3000 feet.... 7 gallons
Descent to sea level from

5000 feer . .. 0 gallons
Climb from sea level to

10,000 feet ... . 10 gallons

Tortal fuel allowance 102 gallons

Therefore, the actual fuel available for cruising is 143
gallons (245 — 102 = 143 gallons). In vhe climb from
sea level to 5000 feer, a total of 13 statute miles was
covered so that the wtal range, ont the first leg, to be
flown with Maximum Continuous Power 15 218 statute
miles (231 — 13 ~ 218 miles). By reference to figures
A-11 and A-12, the fuel required can be detcrmined
from Column I, at sea level (Maximum Continuous
Power operation). Range divided by true airspeed, then
multiplied by fuel flow, gives fuel required; re., 218
miles -~ 292 mph 0.7-{6 hour, and 0.74i6 hour X 86
gph == 04 gallons. This leaves 79 gallons for the re-
maining two fegs (143 — 64 - 79 gallons). The sccond
leg is figured the same as the first, using figure A-10;
remember, the bombs were disposed of, at the end of
the first feg. Column I (figure A-10) shows a true air-
speed of 315 mph with a fuel flow of 86 gph. The fuel
required for the second jeg of 70 starure miles 15 1Y
gallons (70 = 315 - 0.222 hour, and 0.222 hour X 86
gph = 19 gallons). This leaves 60 gallons (79 — 19 -~ 00
gallons) for the homeward-bound leg. Since 22 statute
miles of this leg is covered climbing to 10,000 feer, this
leaves a distance of 253 statute miles 1o be flown at
10,000 feet with the wing rack configuration, By refer-
ence to figure A-10, it can be seen that the power sct-
ungs in Columns 11 1V, or V will give the required
mileage.

Going from Columa 11l to Column V gives a pro-
gressive increase in range at a sacrifice 1n speed, as well
as an added reserve. Suppose Column 1l is picked; the
fuel required will be 53 gallons (253 miles - 325 miph
= 0.778 hour, and 0.778 hour X. 71 gph 55 gallons).
This gives a 3-gallon surplus (60 — 35 - 5 gallons)
which, if added o the original reserve quantity, gives
a total reserve of 53 gallons (48 4 5 53 gallons).
This, then, is a quick solution to the problem.
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Suppose that the estimate of 5 mirutes of . itary
Power at cach of the targets was too low, and the actual
time spent was 10 minutes per warget. Therefore, the
origiral 28-gallon Military Power allowance must be
increased to 55 gallons {(10 minutes X 3.0 gpm = 30
gallons) ' {10 minutes X 2.5 gpm == 25 gallons) = 355
galloos}, and consideration of the remainder of the
mission must be made during flight. It the remaining
leg of the mission is flown as originally planned (Col-
umn I figure A-10), the additional Military Power
allowance may be subtracted from the allowed reserve
of 35 gallons, leaving a rescrve at the end of the mission
of 28 gallons. However, if a greater reserve is desired,
the Tase leg of the mission may be flown ar slightly

lower power settings and speeds, such as those listed in

pom R e S

100

Y

Columa 1V of figure A-10. Note in Colv IV " the
remaining 253 statute miles of cruising quires only
46 gallons of fuel. This compares with the 55 gallons
required to travel the same distance using Columa III
power settings. The net savin » in fuel, by using Col-
umn 1V instead of Columa  , is 9 gallons (55 — 46 = 9
gallons), which at 5000 feet represents an additional
0.191 hour at maximum range or the equivalent of 50
additional statute miles (9 gallons -— 47 gph == 0.191
hour, and 0.191 hour X 26! mph = 50 statute miles).

If for some reason the 55-gallon reserve is to be con-
sidered for « holding or orbiting procedure where zime
in the air is important rather chan range, consult figure
A-9 to determine that the 55-gallon reserve represents
118 hours of flying time at 5000 feet (55 gallons —- 37
gph 148 hours).

o~
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WwADC
Form 241G

(11 Jan 51)

)

MODEL: F-51D ENGINE (S): (1) V-1850-7
-5 DEGREES CENTIGRADE - 15 DEGREES CENTIGRADE < 35 DEGREES CENTIGRADE 455 DEGREES CENTIGRADE
PRESSURE LERDY ND JOKNCT WIND IERC WIND IGENQT WIND 1:90) WIND 30-KNOT WIND ZERO WIND 30-XKNOT WiND
GROSS ALTITUDE o -
WEIGHT GROUND TO (LEA® GROUND TQ CiEa GROUND TO (LEaw Gf o 1O CLEaw GFA'O.)NDj 1O CLEAR GROUND 10 CLEAR GROUND 10 CLEAR CROUND TO CLEAR
RUN 50 FT OBST RUM 0 T C o RUN %0 FTOOBNT N COFT DT RUN 50 FT CBST. RUN 50 ¥1 OBST. RUN 50 FT Ossl RUN 50 FT O8SL
St 2050 3050 1050 1700 2350 3450 1250 2000 26800 3800 155G 2350 3250 4550 1850 2750
1000 2200 3250 1150 1850 2800 3700 o 2200 3050 r» ‘250 11700 2550 3550 4950 2050 3000
e b IR B PR DR SIS SRS SRR = R
2000 3 00 2000 2800 4000 15850 2350 300 4600 19060 2800 3900 5350 2250 3req
RNRTILTURE S N j e | usee | B LA |z . o o | 250 | |
! f 3000 2800 3750 1+40 2200 3050 300 1700 2070 3700 L 5000 2100 3050 250 5800 2500 3800
' . —_— — ——— J S—— —_— — B - J U g -
, 4000 2B00 | 4000 1550 2430 3350 4650 1200 2800 3e 5400 2300 3300 700 83IN0 2800 3950
i ISR — — L - b o SRR (S S - — [N ~ ——
N 5000 3100 4350 1150 2600 3650 5050 2100 310C‘J 4350 5800 26p0 3700 5200 8000 3150 4400
. st 1850 2550 850 1400 19850 2850 1000 1650 ‘ 2309 3350 1200 1800 2R50 3800 1400 2200
- ;*._AF I AR - - o - A
1800 1800 2750 800 1550 2150 3200 1100 1800 ! 2502 3600 1350 2100 2B50 4100 1600 2400
2000 1950 2950 1000 1850 2300 3400 1250 1850 i 210D 3800 1500 2300 3100 4400 1756 2650
wooors | U0 L U T L 7 4 RN 1= « S -
3000 2150 3200 J 1100 1800 2500 3850 1350 2150 29. | 4200 1850 2500 3400 4750 1950 2 00
S — SR SO S 4 - N - — SRS N (O —_ g
4000 235G 3400 1250 1.2 2750 KES 1500 2300 3240 4500 1800 2700 3150 5150 2200 3150
oo e [PV VU S e F S e - — e g —_— - - — — ~
5Q00 2559 3650 1350 2150 3000 20 1650 2500 3500 4850 2000 2550 4100 5800 2a0) 3450
5t 1350 2200 850 1300 1600 “500 800 1330 1850 2850 950 1600 2150 3200 1150 1850
SR S ——— —4— — e L t+ = —— e - —t —_ e — — —_— -4
- 1000 1450 25wy 100 125C 1750 2650 ] 1500 2000 3050 F 1050 1700 2350 3400 1250 2070
, SRS N e - ] S [N SN S JRESUE S —
2000 1600 2500 B3 1350 1850 2850 <50 1600 2200 3250 1150 1850 2550 3700 1400 2150
11,000 LB L . _ . _ [ B _ B L - L e I S —_—
. 3000 100 2650 50 145_ 20 3050 1050 1750 unn 3500 1300 2000 2800 33950 1550 2350
- |0 IS SR : ] N | I S S e ,
4000 1850 2881 950 1670 2200 3250 1.3 1.0 2€ 3750 1400 2200 3050 4250 17C0 2550
2 5000 20,0 3030 10.) 1750 2400 3500 1300 2050 2850 NN 1.2 2400 3300 4600 1902 2800
St 1050 1850 500 1000 1250 2100 600 1150 1450 2350 750j 1300 1700 2850 850 1450
L - I . o S -~ . — — — .} P S
1000 1150 2000 .50 1050 0 2250 770 12u™ 1600 2500 +00 1.00 , 1850 2850 950 600
_ - PR . I ] IR A - ~ —-
bl 1287 2100 600 1150 150y s T8 { 17 177 27190 300 1.70 2000 30L2 ] 1050 1750 I
10,000 LB -~ R L N . L RN N S
200« 1400 | 250 670 Eane 1650 2500 v 40 1430 -.J0 1600 1657 2200 3250 1150 1610
- - _ S IR . s : - — SO S
4~ 150y | 409 750 l 1il 1750 270) 370 18 2:70 3790 1110 i 1800 2400 3500 13.0 20 .0
i o et o i , O I oL . e B
5..0 1850 1 2550 800 l H‘C:O_l 1500 l 2900 l 1,00 1650 2,00 3300 1200 1950 2650 3800 145¢ 2230
REMARKS: 1. Take-off dist r ~craft t T
e ! vicr ~onditien
2. Tase-c . T owwr 700 1pm 81 Hy;
3. Flaps up.
DATA AS OF B-1-73 FUEL GRADE 1007130
“ED ON FL™"4T TEST 105.93-1772 FUEL DENSITY. & 0 LB/GAL

0l
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- DC

©-— 241G
{11 Jun %1) I

MODEL:

F-51D

ENGINE (S):

(1) v-1650-7

GROSS

WEIGHT

-3 DECREES CENTIGRADE

+ 15 DEGREES CENTIGRADE

+ 35 DEGREES CEMTIGRADE

+55 DEGREES CENTIG 'DE

PRESSURE
ALTITUDE

TERD

WIND

JOENDT WIND

IERO  WIND

30 KNOT winD

7ERO WIND

ICKNOT WIND

ZERC WINC

J0-XNOT WIND

GROUND
RUN

10 CLEAR
50 F1 OBsT.

GROUND
RUN

30 FT OBST

10 QLE...

GROUND
RUN

1O CiLEaR
30 FT OBST.

GROUND
RUN

10 CLEAR
50 FY O8%)

GROUND
RUN

GRCUND
RUN

TO CLEA®
50 FT O8ST

10 CLEAR
50 F1 088

T.

GROUND
RUN

TO CLEAR i)
50 FT O857, N

9000 LB

St

B8SO

1550 350

80O

1000

1750 4

1000

50

1850 400

2000

—

3000

4000

1000

1100

1150

1750 450

1850 500

1850 550

5000

1250

2100 600

S S—

1100

1150

1250

1850

1850 S

2050

1150

1950 550

1050

1350

2150 850

TO CLEaR

1

1150 '

§

1250

2050

1350

1500

-4

1350

1250

PR

1100

1450

2300 L 100

1)

1650

1800

1750

800

900

_——_

1700

2450 800

350 7

2850 850

1850

2800 P50

2000

3000

1040 r

St

1000

2000

3000

4600

5000

—

——

—~—y

N

oo

—

~EMARKS:

DATA AS OF
BASED ON

1. Take-off distances are aircraflt requirements
under normal service conditions.
2. Take-off Power, 3000 rpm 61 in. Hg.

3. Flaps up.

8-1-53
FLIGHT TEST

109-93-1773

FUEL GRADE:

FU™ DENSITT.

100/130
6.0 LR/C. .




WADC
Form 2411
(1) Jun 51}

MODEL: F-51D

CONFIGURATION:

¢ W ko

ENGINE(S):

(1) v-1650-17

5 - PLUS

TWO 75 GAL TANKS, TWO 110 GAL TANKS,

TWO 1000 LB

BOMBS, OR

ONE 1000 LB BOMB PLUS ONE 110 GAL TANK

CONFIGURATION

SRS IR, ROL: i can
TWO .. GAL TANKS, TWO 110 GAL TANKS,
TWwWO 10606 LB L 1BS, OR

ONE 1000 LU BOI B PLUS ONE 110 GAL TANK

GROSS WEIGHY 13,000 TO 11,000 POUNDS GalSES WEIGHT 11,000 POUNDS OR LESS
APPROXIMATE { : APPROX MATE
Faow SEA LEveL P cAs o cas e FROM SEA GEVE "
o - Caa SEA L 1
RaTt OF N Mg (MPH) ALTITUDE (MPH) N R e e — RATE OF
Climp FEET . - T CLims
DISTANCE TIME FUEL {2) {2} FakL i TIME ] GISTANCE
- — B _L —
200 0 0 150 3 175 SEA LEVEL 150 ] o | 1.
. 4 . — — p—
700 23 7 28 46 195 5773 23 S 17 a0
_ JEUSS N W _ P — . — 4 ———
650 49 15 38 3 109 1000 32 | 11 36 4 9"
600 80 23 50 ] 46 ! 14) 1 41 l 16 b ' 800
J— PR - — S 4
300 123 33 [ 87 | F.T. 185 26,000 52 24 7 530
N N - Lo _ . . -
200 214 | L 99 | B 180 25 Ai 34 133 2ou
- : . _ . -
1 ' Tco A3 | %0 204 350

|

I 1 !
CONFIGURATION.  TWO 1000 LB BOMBS, TWO 110 GAL TANKS, CONFIGURATION.  TWO 1000 LB BC.... 3, TWO 110 GAL TANKS,
TEN 5 IN, ROCKETS, OR TEN 5 IN., ROC = TS, OR
ONE 1000 LB BOMB PLUY ONE 110 GAL TANK ONE 1000 LB BOY } PLUS ONE 110 GAL TANK
GROSS WEIGHT 12,200 TO 10,300 POUNDS GROSS WEIGHT- 10, 300 PCUNDS OR LESS
APPROXIMATE I APPHOX MATE
FROM SEA LEVEL P CAS "ARLE??USEE CAS | L 7v:(‘M “a vy o
“‘(';‘?" UM Hgs (MPH) T I {(MPH) L p——————r - - Rate OF
e DISTANCE TME FuEL (2) R L {2 | g DISTANG® cLms
900 0 0 Ok 4 175 seatevil |15 |0 157 A ] 1250
900 18 i 24 46 " 185 | 5 30 16 48 21 4 K] Poozan
— 4+ . N _ I J - — i 1‘ - | -
900 38 1 32 46 180 10,0 190 46 a1 | i 1229
— B - I I R [ -
850 80 Yo 42 46 190 { 15,000 190 5 34 12 42 1
550 90 " 53 F.T. 185 i 20,30 185 F.T. 41 T I 62 |
— L 1 - , ; R ISR I N 4 ,
400 140 36 71 48 180 25,790 101 46 51 23 1 90 750
— . 4 Y . e [ T .
-~ 250 208 51 94 F.T. T 175 30, 1.5 T, o 31 125 590
35~ o3 F.T. 33 45 192 150
~ - — ~ - - [ —_—— - -4 ‘ - - t
l 40.000
b —_—t - - = } - -
[ | 45.000 ‘
e i
REMARKS: LEGEND
1. warm-up, taxt, and tsxe-off allowance,
2. 2700 rpm. RATE OF CLIMB - FEET PER MINUTE
3. Blower shift automatic, DISTANCE - STATUTE MILES
TIME ~. JUTES
FUEL - U3, GALLONS
Mp - M*NIFOLD PHESSURE
CAS - L. ALIBRATED AIRSPEED
F.T. - FULL THROTTLE
DATA AS OF  §-1-53 FUEL GRADE:  100/130
BASED ON FLIGHT TEST FUEL DENSITY: 6,0 LB/GAL
1N3-0%. 1777
.. . ’ ! > of2)
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7. 0. No. 1F-51D-1

Appendix i

WADC
Form 2411
{11 Jun 51)

MODEL:  F-51D

NORMAL POWER CLIMB CHART
STANDARD DAY

ENGINE(S): (1) V-1650-7

CONFIGURATION: TWO 500 LB BOMBS OR
TWO 15 GAL TANKS

CONFIGURATION:  TWO 500 LB BOMBS OR
TWO 75 GAL TANKS

GROSS WEIGHT: 11,200 TO 9800 POUNDS GROSS WEIGHT: 3800 POUNDS OR LESS
APPROXIMATE APPROXIMATE
P cAs PRESSURE CA3 e
FROM SEA LEVR ALTITUDE FROM SEA LEVEL
ity (N Hg) (MPH) . (MPH) N g e o
DISTANCE TmE FUEL (2) e (2) FUEL TIME DISTANCE
1150 0 0 IS(W 48 115 SEA LEVEL 175 46 lS(” 4] 0 1500
1200 13 4 22 48 185 5,000 185 48 20 3 11 1500
1200 28 8 28 46 190 10,000 180 48 25 7 22 1550
1200 44 13 35 46 190 15.000 190 46 31 10 38 1550
900 64 17 42 F.T. 185 20,000 185 F.T. 36 14 50 1200
800 91 24 52 46 180 25,000 180 46 43 18 69 1050
§50 124 31 64 F.T. 178 30,000 175 F.T. 51 23 a3 850
150 194 48 84 F.T. 165 35.000 185 F.T. 82 31 129 450
F.T. 155 40,000
45,000
CONFIGURATION: WING RACKS CONFIGURATION:
GROSS WEIGHT: 10, 200 POUNDS OR LESS GROSS WEIGHT:
APPROXIMATE APPROXIMATE
FROM SEA LEVEL MP CAS TLFI?TSL%: CAS P FROM SEA LEVEL
rare or (N ng! (MPH) (MPH) (N Hai i
DISTANCE Tuse FUEL (2) (FEET FUEL TIME DISTANCE
1500 0 0 15{1) 46 175 SEA LEVEL i
1550 10 3 20 48 185 5,000 #
1550 22 6 25 48 190 10,000 _ﬂ
1600 34 10 30 46 190 15,000
S
1300 48 13 36 F.T. 185 20,000 J
1150 6 117 42 48 180 25,000 }
900 48 22 50 F.T. 175 30,000
500 121 29 56 F.T. 165 N 35,00 L- *
F.T. 155 40,000
— — R U — —
45,000 i
REMARKS: LEGEND
1. Warm-up, taxi, and take-off allowance.
2. 210Q rpm. RATE OF CLIMB - FEET PER MINUTE
J. Blower shift automatic, DISTANCE - STATUTE MILES
TIME - MINUTES
FUEL - Us. GALLONS
MpP - MANIFOLD PRESSURE
CAS - CALIBRATED AIRSFEED
F.T. - FULL THROTTLE
OATA AS OF 8-1-53 FUEL GRAD::. 100/130
BASED ON FLIGHT TEST FUEL DENSITY. 6.0 LB/GAL

109-93-1778

Figure A-5. Normal Power Climb (Sheet 2 of 2)
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Appendix |

T. O. No. 1F-51D-1

WADC
Form 2411

(11 Jun 51)
-

MODEL:

¥-51D

MILITARY POWER CLIMB CHART

STANDARD DAY

ENGINES): (1) V-1

650-7

CONtIGURATION  SIX & IN. ROCKETS - PLUS

TWO 75 GAL TANKS, TWO 110 GAL TANKS,

TWO 1000 LB

ROMBS, OR

ONE 1000 LB BOMB PLUS ONE 110 GAL TANK

CONFIGURATION

S1X 5 IN. ROCKETS - PLUS
TWO 75 GAL TANKS, TWO 110 GAL TANKS,
TWO 1000 LB BOMBS, OR

ONE 1000 LB BOMB PLUS ONE 110 GAL TANK

GROSS WEIGHT 13,000 TO 11,000 POUNDS GROSS WEIGHT 11, 000 POUNDS OR LESS
APFROXIMATE APPROXIMATE
S R PRESSURE . = b
. FROM SEA fVEI Mo CAS ALTITUDE CAS e FROm TR TEVE RATE OF
T . A
Rl e e s (MPH) I - S B
DISTANCE TME Fut 2) (2) FubL w DrTANCE
D — ] N —_— .} — — —
1350 0 0 15ty 61 175 Sea LEvel 175 61 15h 0 0 17.0
[ R . B
1250 12 4 25 61 185 5.000 185 61 23 3 9 1630
. . —— PR
1150 27 8 36 61 190 1€.000 190 61 31 6 20 1600
850 45 13 80 F.T. 190 15000 180 F.T, 41 9 33 1250
550 78 21 102 61 185 20.000 185 61 | 55 14 54 4900
s — . - o o . . I - I
A 7
450 120 30 130 61 180 25.000 180 61 | 71 20 79 800
150 198 48 174 F.T. 175 30.00C 175 F.T. 91 28 : 114 500
169 35.000 165 F.7 122 44 190 150
159 40.000
- [ -
45000
CONFIGURATION. TWO 1000 LB BOMRS, TWO 110 GAL TANKS, ContioURATION TWO 1000 LB BOMBS, TWO 110 GAL TANKS
TEN 5 IN. ROCKETS, OR TEN 5 IN, ROCKETS, OR
ONE 1000 LB BOMB PLUS ONE 110 GAL TANK ONE 1000 LB BOMB PLUS ONE 110 GAL TANK
GROSS WEIGHT: 12,200 TO 10, 300 POUNDS GROSS WEIGHT 10, 300 POUNDS OR LESS
APPROXIMATE APPROXIMATE
PRESSURE b
RATE OF FROM SEA LEVEL e €AS ALTITUDE CAS " PROM SEa (ivRL RATE OF
CLims N Hg) (MPH) e (MPN) N g T e
DISTANCE TiME FURL (2 (2) FUgs { Traat 1STANCE
1650 0 0 1501 61 175 SEA LEVEL 175 61 15! 0 0 2150
- s 4+ — _ . . .~ . 4 .
1550 10 3 23 &1 185 5,000 185 681 21 2 8 2050
- 1 - | ] —_ AR - . - o B
1450 22 6 32 61 190 10.000 180 61 28 5 16 1950
— § SO S (U U, L. — e - - o T
1150 36 10 43 F.T. 190 15.000 190 F.T. 36 8 27 1550
- - L .- R P . S
850 58 15 58 61 185 20.000 185 61 46 11 42 1250
1 — S e 4 N IS
750 84 22 75 61 180 25.000 180 61 28 15 60 1150
- 1 - — R IR R G B _ - -
450 122 30 97 F.T, 178 30.000 17% F.T. 70 20 82 850
S 4 4 — - - - - -

100 209 L% 132 F.T. 165 35.000 165 F.T. 84 28 n7 500
—— J L . 4 o R . - 1
40 000
- j - A B b .
45.000

REMARKS: LEGEND
1. Warm-up, taxi, and take-off allowance.
2 3000 rpnfj ’ ' RATE OF CLIMB - FEET PER MINUTE
3. Hold time at Military Power to a minimum. DISTANCE - STA_TUTE MILES
4. Blower shift automatic. TIME - MINUTES
FUEL - US. GALLONS
MP - MANIFOLD PRESSUKE
CAS - CALIBRATED AIRSFEED
F.T. - FULL THROTTLE
DATA A5 OF 8-1-53 FUEL GRADE 100/130
8ASED ON FLIGHT TEST FUEL DENSITY g 0 LB/GAL

109-93-1775
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T. 0. No. 1F-51D-1

Appendix t

WADC
Form 241!
(Il Jun 51)

MODEL:  F-51D

MILITARY POWER CLIMB CHART
STANDARD DAY

ENGINE(S):

{1) V-1650-7

CONF:GURATION  TWO 500 LB BOMBS OR

TWO 75 GAL TANKS

CONFIGURATION

TWO 500 LB BOMBS OR
TWO 75 GAL TANKS

GPOSS WEGHT 11,200 TO 9300 POUNDS GROSS WEGHT 9300 POUNDS OR LESS
APPRD I I MATE [ APPROXIMATE
PRESSURE
| oW SEA LEVE e CAs ALTITUDE s e DM 3ta (EVEL
ware oF N g . o N g rang OF
Clmd ’ {MUH) BELT (N E) Co
DU5Tane Tt Fuf, (2 i i FUEL TimE DISTANCE
L 1 i
N S0 ) . . . e o m \
2000 0 0 15 51 175 SEA LEVEL 173 - 61 15 | 0 0 2400
- . e o o . L IR S t e SN - Sy
(CEFI. 3 3 22 61 I 183 5 000 T
W b 29 Lo 10000
o L 24 ][ 8 a7 F.T. L 190 14200
. ! 1 - - . PUDDEN & —
'
1200 44 ! 12 | 48 61 i 135 "
i \ 4 Rep e b B
1150 52 } 15 & Bl l 18y 200
a0, &2l 1 F.oT. | 17 10 w0
H : - -
450 P 29 33 FoT. { 165 38 X0
bl AT ! 52 1 ! F.T. 135 48300
- ' . : e
{ i I 420
CONFIGURS MG WING RADURS TONRGLZATON
GROSS WEGHT 10, 200 POUNDY (R LESS GROSS wiR!
AFPTI TR ImATE I APPRTI Xt aTE
— i PRZISURE .
GaTE OF brwie e ! ~ € A1 TIRE k“.. * from st TaT€ Of
Cwa AU (it (IPEL ey P
e A TE H bTYS ‘ ] [P Toaaf D15 anCE
- o LT ~ ) | N
}
| 2oy o | o 15! 6! 175 SiaiinE ‘
o | .. - . o . B i - R S —
2400 i H ; 2 20 61 183 () \ i
} ; . - . . - B
2350 I 14 ! 4 27 61 138 1700 L
L. . . . L oo . [ A ]
2000 | 25 1 H 33 F.T. 199 B
o C i B ) L .
1700 : 35 i ) 41 51 185 20 ]
: H e . Y S 1 —}. —
1800 | 48 | 50 51 130
R R : o o . - b e oL -
1250 | 64 | 16 52 F. 1 178
= T . t R . ‘ - . — e
LED) ! 35 16l 54 Foi 13 3100
430 I 124 B 77 v 155 © X0
0 } _ g - -
‘ } 45200
;
REMARKS LZGEND
. Warme-up, tax:, ansd ake-off atfowance, .
2. 3000 rpe. HATE CF CUIMB - FEET PER MINUTR
3. Hold iy at Miditary Pawer toa mimimum. NSF:\:\CE h Sf.\.Y".fEE MILES
4. Rlower shdt autumatie, TIME . ‘V'”‘\Vl kS R
FLEL - US. GALLONS
MP - MANIFOLD PRESSURE
CAS - CALIBRATED AIRSPEED
F.T. < FULL THRGTTLE
DATA a5 OF &-1-53 FUEL GRATE 100130
BALYD 0N FLIGHT TEST FUEL DENSITY 6 0 LB/GAL

108-93-1778

Figure A-6. Military Power Climb (Sheet 2 of 2)
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Appendix |

T. O. No. 1F-51D-1

WADC
Farm 2110 LANDING DISTANCES
(11 Jun 3} {FEEY)
o STANDARD DAY
MODEL: F-51D ENGINE(S): (1) V-1653-7
r'();:k;'\b;:pll?(::\(:li HARD SURFACE NO WIND
_ . g i i g . 5 - . [
\2:%5)151 Vl:;':ﬂ P(lllv’v"lv Al S(ﬁ:\(.( o . Al 2000 #T L AT aiXx -H . :'.6100 12 |
[lB) - o CAOUNO 10 Cuiag CeOnNe T il ak SROAIND T Lt AR GROUND Ty CLEAR
(R1 l)”) (.'WPH) L{eN RN R ERST M) ®ONt AU RIS Y] LISITY 09T GBS "t sa F1oOasl.
16, 000 40)1 140 1150 2000 1200 2050 1300 2150 1400 2250
k2
9, 000 1—27 140 1000 1890 1050 1800 1150 2000 1200 2050
C3
8,000 & 140 850 1650 950 1750 1050 1850 1100 1900
REMARKS 1. Landing distinces are airplane requirements LEGEND
under normul service conditions, 1AS - INDMICATED AIRSPEED
2. Flaps full down, OBST. - GHSTACLE
DATA AL (O} 8-1-53 Ut GRADY 100/130
BALEL O FLIGHT TEST 109-93-1779 TURCERY 5 0 LB/GAL

108

Fiqure A-7. Landing Distances



r
MODEL:  F-51D ENGINE(S): (1) V-1850-7
PRESSURE o | o o | T l LiMIT FUEL
' i LMIT ’ FLOwW
ALTITUDE RPA ! POSITION POSITION ] | CTOO LANT
(FEET) I (N H ) ; (MINY I EMP(*C) {GPM)
SEA LEVEL I 3000 61 LOW NORMAL 15 121 2.5
7,000 3000 61 J LOW NORMAL 5 12t 2,5
—
4,000 ] 3000 61 LOwW NORMAL 15 121 3.0
P
6,000 3000 61 LOwW NORMAL 15 121 3.0
| I
8,000 3000 61 LOW NORMAL 15 121 3.0
10,000 3000 51 LOW NORMAL 15 121 3.0
L | L
12,000 3000 . 61 LOW NORMAL 15 121 3.0
14,000 3000 F.T. LOW NORMAL 15 121 3.0
16,000 3000 l F.T. LOW NORMAL | 15 121 [ 2.5
18.000 3000 F.T. LOW NORMAL 15 121 2.5
20,000 3000 l 61 i AIGH NORMAL 15 121 3.0
22,000 3000 61 | HIGH NORMAL 15 121 3.0
24,000 3000 61 HIGH NORMAL 15 121 3.0
26,000 3000 81 HIGH NORMAL 15 121 3.0
28,000 3000 F.T. | HIGH NORMAL 15 121 3.0
} —
30.000 3000 F.T. HIGH NORMAL 15 121 2.5
32,000 3000 F.T. HIGH NORMAL 15 121 2.0
34,000 3000 F.T. HIGH NORMAL 15 12t 2.0
28,000 3000 F.T. HIGH NORMAL 15 121 1.5
38,000 [ 3000 F.T. l HIGH NORMAL 15 121 15
I
40.000 3000 F.T. l HIGH NORMAL 15 121 1.0
REMARKS:
1. F.T. = Full throttle.
2. Blower shift automatic.
DATA AS OF  §-20-44 FUEL GRADE:  100/130
BASED ON FLIGHT TEST FUEL DENSITY: § 0 LB/GAL
1aa aa 3an
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Farm 241U

{211 Jun 51)
—

MODEL:

CONFIGURATION

F-5iD

SIX 5 IN. ROCKETS - PLUS
TWO 75 GAL TANKS, TWO {10 GAL TANKS,

TWO 1000 LB

BOMBS, OR

ONE 1000 LB BOMB PLUS ONE 110 GAL TANK

ENGINE(S):

(1) v-1650-7

CONFIGURATION.

SIX 5 IN. ROCKETS - PLUS

TWO 75 GAL TANKS, TWO 110 GAL TANKS,
TWO 100¢ LB BOMBS, OR
ONE 1000 LB BOMB PLUS ONE 110 GAL TANK

CROSS WEIGHT 13,000 TQ_ 11,000 POUNDS GROSS WEIGHT 1| 49 pOUNDS OR LESS |
APPROXIMATE PRESSURE APPROXIMATE ]
CAS cas
ALTITUDE
GPH MIXTURE RPM MP tepa) (GEET: (MPH) e RPAM MIXTURE GPH
N Hg PN g I
48 NORN ' 1750 36 140 SEA LEVEL 140 30 1600 NOHMA L 42 j
B S S S N R (it Al Y SRS R SRt LA AL i
52 NC.L.AL 175G 35 140 5,000 140 30 1600 NG Mal 43
- 4 RN S S 4 N 4 B -1 .
i 56 TORM AL 1800 16 140 10,000 140 3 1600 HORMAL 46
e . R S - ~ [ [—
60 NOMIAL 2050 35 140 15.000 140 30 1700 NOWMA L 49
- L e 4 - . L B R —
20,000
[ S— _
25.000 <l
30,000
- B _ - » .
35,000
40.000
\ | 45 1
CONFIGURATION  TWO 1000 LB BOMBS, TWO 110 GAL TANKS, CON™URATION  TWO 1000 LB BOMBS, TWO 110 GAL TANKS,
TEN 5 IN. ROCKETS, OR TEN 5 IN, ROCKETS, OR
ONE 1000 LB BOMB PLUS ONE 110 GAL TANK ONE 1000 LB BOMB PLUS ONE 110 GAL TANK I
GROSS WEIGHT: 12,200 TO 10, 300 PCUNDS GROSS WEIGHT 10, 300 POUNDS OR LESS
|
, _ PP R ™
| APPROXIMATE oas PRESSURE s APPROXIMATE
ALTITUOE ]
GPH MIXTURE RPM e P e MiPH) e - MIXTURE GPH
o hge [
43 NORMAL 1600 31 145 SEA LEVEL 135 29 1600 NORMA L 33
| S Y S I S N - - .
45 NOKMAL 1600 31 145 5.000 135 29 1600 NORMA L 41
L IR [ S S _ I R . —
48 NORMA L 1600 32 13 10,000 135 29 1600 NOKTT AL 44
— . I e —_— — - R - - 4
51 NORMAL 1750 F.T. 145 15,000 135 2§ 1700 NORMA L 47
56 NOHMAL 2100 ¥.T. O 20,000 135 F.T. 1950 HOKMAL 51
25,000
- S G SR I S = S —
30,0 0
35,000
400
- Y S . S - . . . " | -
1 5.0
REMARKS: LEGEND
GPH - FUEL CCNSUMPTION
; s ; CAS - CALIPRATED AIRSPEED
1. Use high blow.cr for altitudes €. T.- FULL THKOTTIE
velow heavy line,
DATA AS OF:  8-1-53 FUEL GRACE.  100/130
BASED ON:  FLIGHT TEST FUEL GENSITY. 6.0 LB/CGAL
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Form 241U
(11 Jun 51%)

MODEL:

F-51D

CONFIGURATION: TWO 500 LB ~~ _3OR

TWO 75 GAL TANKS

GROSS WEIGHT. 11,200 TO 9800 " )1™D

ENGINE(S): (1) *'-

CONFIGURATION:

GROSS WEIGHT:

1850-7

TWO 500 LB BC
TWO 75 GAL Ti.. o

8¢

8800 POUNDS OR LESS

APPROXIMATE L PPROXIMATE
a5 PRESSURE CAS
p Py ALTITUDE MPH
GPH MIXTURE REM (MPH) reen ) ‘ o FIXTURE GPH
(1N Mgy tn R
40 NORMAL 1600 29 o SEA LEVEL 140 26 ] NORMAL 37
[ _ SRR R, —— b — -
42 NORMAL 1600 29 140 5,000 140 28 1| ) CRP ’—‘ NORMAL 38
44 HORMA L 1600 29 140 10.0% 140 * 8 l 1800 LORMAL 41
47 JRI AL 1700 28 140 15.000 140 28 1700 <1> NOKMAL 43
51 NORMA L 1950 F.T 140 20,000 140 28 10 NORMA L
25.000 140 28 | 2000 | w~orvavn i 50
T 30,000 l |
3500
000 |
— S SIS SO P 4 [ — R S
45,00
CONFIGURA  HN: % 5 'ACKS CONFIGLRATION:
GROSS WEIGHT 10, 200 POUNDS OR LESS GROSS WEIGHT
APPROXIMATE cas PRESSURE cas ' OXIMATE .
ALTITUDE !
GPH MIXTURE RPM MP (MPH) e P H) ME REM MIXTURE GPH \
N Hgi N Hgy
38 NOLMA L 1600 25 140 SEA LEVEL
—_— o S RS S S I P |
37 NORMA L 1600 25 140 500 |
—_ F\V—T——‘—* e e — —— ————— e — —_— —— ‘—1‘
39 NORMAL 1600 25 140 10,000 ]
NORMAL 1700 25 140 150 0
- R _ [ R B N [ W - .. S
NORMAL 1800 24 140 20,000
NOF.AAL 2000 | 24 140 250 0 l |
NORMAL 2100 25 140 30,000 |
356 0 i
R WY S _ [ U S 4 IR —
40,000 T
—— - D G N RS SE— e — —
450 0
REMARKS: LEGEND
< - FUEL CONSUMPTION
1. Use high blower for altitudes C - CALIBRATED AIRSPEED
betow heavy line. »-«- FULL THROTTLE
DATA AS OF. 8-1-53 FUEL GRADE:  100/130
BASED ON:  FLIGHT TEST FUEL DENSITY: § 0 LB/GAL

108-83-1781
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; «
<53 F-51D - e " . WING RACKS ONLY '
$e2 L.
Tl ENGINESY (1) V-1650-7 CHART WEIGHT UIMITS 10,208 1O 8000  POUNDS
P P BUDMER Mmiet BE | Timg LANT A
IS A i fum CG%M; Tg;HL
= INSTRUCTICNS FOR USNG CHART Seirct ©- o = FIEL co' =+ vqu=’ 1= or v *han NCTES: Column 1 1s for emergency high-speed cruising only.
WAR 3000 87 LOW |NCRMAL{ 5 135°C 210 amount of fuel 1o e e der zriising Move Boroanta, o tendse ot ALGE Columns IT, I, TV, and V mve progressive increase 1n range
eMER | 3000 67 HIGH |NORMAL|MIN 135°C 210 volue equal 1a 67 G __fer 1t un the rtotute or AUt . wlestobe fown VoL Bl w at a2 sacrifice 1n sc_.d. Air miles per gallon (MI/GAL) (no
i T od ond ppc e s wr tdewed crusing olile s 4 reod cpm. man o1 sure wind), ¢ lons [ -r hr (GPH), and true airs wed (TAS) are
AILIT ARY] 3000 61 LOW {NCRMAL] 15 135°C 180 MP. | MIXT (equired Refer 1o corre ng column and aintude for new approximate values for reference. Ra-~~ values are for an
POWER 1 3000 61 HIGH {NUORMALIMIN 135°C 180 power serings whea gross weight falls below livats of e average airplane (lying atone (no wind)(1).
COLUMN | COLUMN 1 COLUMN 1l COLUMN 1Y COLUMN v
— JeLD) - (1)
RANGE IN AR WILES FSSEL RAMGE IN AR MILES PANGE N AR MILES RANGE IN AIR MILES }-L‘}JSEL RANGE IN AR MILES
STATUTE NAUTIC AL CAL STATUTE NAUTIO AL STaTUTE ] NALTIC AL STATUTE NAUTICAL GaL STATUTE NAUTICAL
+
SUBTRACT FUEL ALLOWANCES NOT A £ 0T 7T
880 765 240 985 855 1165 9E0 1200 1040 240 1330 115%
805 700 220 Q00 760 1010 13 1100 855 220 1220 1060
730 635 200 820 710 520 ¢ 1000 870 200 1110 965 =
640 555 180 140 845 830 720 900 780 180 1000 870 g
585 510 160 655 57 735 740 200 695 160 890 715 0
515 445 140 575 500 645 560 700 610 140 775 875
440 380 120 490 425 950 475 500 520 120 665 580 -
365 315 100 410 355 460 400 500 435 100 555 480 h
285 255 80 330 285 370 a20 400 350 80 445 335 )
220 190 60 245 2ic 2% 240 300 260 60 335 290
145 125 40 165 145 185 160 200 175 40 220 120 oy
75 65 20 80 70 a0 78 100 g7 20 110 95 .
MAXIMUM CONTINUOUS serys | (410 STAT (3.56 NAUT.) MI/GAL) | (4 60 STAT. (4.00 NAUT ) MI/GAL) | (5.00 STAT. (4.34 NAUT.) MI/GAL) | peos MAXIMUM AR —
APEROX APPSO L SFFTOL T APER DX APPROX
. 1T ' ALY
T '{“XR ot an ~ e |MEP O {MIX - oras Tas ca [MP | MIX- s s |MP O MIX- 145 ‘ eom [MP | MIX- [ 15ma0 T4s
TURE ey o T seer N |TURE S GPRTTTT N, | TURE P N, TURE R fEET IN. TURE{CPH [ e T ot
40 000 40,000
3! 2700 |F NOsAL| 80 408 | 354 § 35000 | 2500 [F.TINCRMAL; 66 367 {319
SHE COLUWIN It 2700 (F.T.INCRMALF 97 | 424 [368 {2850 |p.T|NORMAL] 90 | 417362 2450 NORMA LD 77 13gr {340 ] 20c00 | 2250 |F.TINCRMALL 62 | 348 | 302
} .
SHE COLu N 1 25074 12700 46, ofvorat] 98 1413|358 {2400 |42 0fnormarl s | 3a7(3as | e T ovvonmarn| 73 lato Ta2r [2s~ fuesg [worhiomeerd me dase do
AR AR RS S Lt "3 ST i33g_{r 0 4209 l\(‘ﬂ'f’\l_.d_ﬂ 371 ) _J” OB 87 [34° 177" U 7712100 | LT VE aneg 8 3ie |27
2700 |46 bnem an) 103 (384 (337 ] 15000 j23 0 k. L] 90 373 1320 (230 |F. T NG L 7 351 ¢ 21 7 F TINCEMAL] 65 |a: 283 § 15000 [ 1BOO jF.TING™*ALL 52 {200 |7%2
2700 |46 [NORMAL] 98 {361 {314 | 10060 | 2500 [42 5 [NORMAL| 83 | 346 (300 {2200 [M0.0|NoRrMAL, T1 325 (282 1900 |37.0\NC™AL| 60 {300 | 261 | 10000 | 1600 |31.0{NGx 7' 47 1261 |227
2700 {48 |[nceoreet| 91 1339 j288 s000 | 2500 §43.0% - 1} 79 | 323 {280 (2200 4. pINCRMALL 66 | 303|263 1850 [36.5 [NC MAL] 55 | 218 | 242 so00 | 1600 {28.50 Al 42 [232 |202
2700 146 |NCRMAL| 86 {315 |274 5L 2500 143.000 "Lp 74 300 {261 2150 [39.5)NORMALL 61 279 1800 |35 0NCTMAL] 50 7 222 oL SEE (,TLUM’I{ v
SPECIAL NOTES .
£ A LEGEND
(1} Make allowance {or warm-up, take-nff, and chumb plus o ance {or
wind, reserve, and combat s required. AL 9500 b gr ss weiph! wilh Sl ot ALT - PRESSURE ALTITUDE
(2) High blower above heavy Line. fuel {after deduct np total Wllowane o -+ 20 M- - MANIFQLD PRESSURFE
pall to fly 3 stat. s mudes at o 000 GPH - US. GALLONS PER HOUR !
Iralthitude atntan 25 rpmoand a3 TAS - TRUE AIRSPEED
n. manifoid  ressure wolh maxture et KN - KNC WS .
. NORMAL . SL -SEA | VEL i
REVISED 1-22-47 F.T. - FULY THRCTTLE .
DATA AS OF 8-20-44
BASED ON FLIGHT TESTS F-51D-1-93-1 FUEL GRADE 100,130 TUDENSITY  £.0 LB/GAL
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: _5\ F-51D I TWO 500 LB BOMBS OR
- 5= TWO 75 GAL DROP TANKS
71 ENGINE(S). (1) V-1650-7 CHART WEIGHT LIMITS: 11,200 71O 9800 POUNDS
—_— = 5= = =
L 3 R A oo | Mo | TmE | G ANT (SCTA
| | | ™ v | posmon | posimon | umir TEMP GEH ) )
! INSTRUCTIONS FOR USING CHART. Seiect figure in FUEL column egquol 1o or fess thon NOTES: Column 1 is for emergency ... h-speed cruising only.
— [3000 67 | Low Normald s 135°C 210 amount of fuel 1o be used for crusing | Move horizontally to right or lefr and select RANGE Columns II, T, IV, and V give pro_ isive increase In ... .
| 3008 &7 HIGH R . 135°¢C 210 velue equal to or gre thon the sictute or nautice ~ . miltes to be lawn, Vertically befow at a sacrifice in speed. Air mi'-s per gailon (ML/GAL) (no
e 3000 | HIGH R .l & ond opposte value neorest e d rrelong olttun - JAUT) read rpm. manitold pressure wind), gallons lper hr {GPH), and true airspeed (TAS) are
¢ o " Refer . . I R . approximate values for reference, Range values 2re for an
1L/ 3000 81 LOW i __1} 15 135°C 130 MP1 and MIXTURE setting n‘ ed efer 1o corresponding column ond oitirude for new average airplane flylog alone (no wind) d ]
PC 1 | 3000 81 HIG CR. 135°C 180 power settings when gross weight folls below fimits of this charr
’ _'_'— é = = — -
COLUMN 1 FUEL(” COLUMN 1§ COLUMN I COLUMN 1Y ‘FUEL(X) COLUA .. ¥
OUGE N AR MILES Us. RANGE N A..S RANGE IN AIR MILES RANGE IN AIR MILES us. | L NGE IN AIR MILES
STATUT® ' NAUTICAL GAL STATUTE NAUTICAL STATUTE NAUTIC AL STATUTE NAUTICAL GAL STATUTE NAUTICAL
— ) - . — —
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUISINGD)
1320 1145 390 1430 1240 1800 1380 1765 1535 380 1885 1850
1250 1085 370 1350 1175 1515 1315 1870 1450 310 1785 1500
1185 1030 350 1280 1110 1435 1250 1580 1370 350 1700 1480
1120 875 330 1200 1040 1350 1170 1450 1295 330 1800 1390
1050 810 310 1130 980 1285 1160 1400 1220 310 1500 1305
9B5 855 290 1050 815 1180 105G 1305 1135 290 1400 I
815 795 270 980 850 1160 955 1215 1055 270 1300 1130
845 735 250 «0 85 1018 885 11135 870 250 1200 1045
780 875 230 830 720 830 B10 1030 895 230 1110 985
710 615 210 755 855 850 740 45 820 210 1010 880
845 560 180 885 595 770 870 855 745 190 915 195
575 $00 170 610 530 880 800 765 685 170 820 75
510 445 150 540 470 805 525 875 585 150 720 . _
MAXIMUM CONTINUOUS PRESS (3.50 STAT. (3.13 NAUT.) MI/GAL) | (4.05 STAT. (3.52 NAUT,) MI/GAL) | (4.48 STAT. (3.90 NAUT.) MI/GAL) PRESS MU T T TGE
AP 1 APPROIY T APPROX APPROX A nOX
A ALT —

ReM IMP L MIX- {rotaL R : Rem (MP § MIX - 10141 Tas Rem MIX- oo 1a5 Rem |MP | MEX - TOTAL Tes | Rem {MP LM - ¢ T
1IN, TURE [ GPH| pen | xne FEET ™ TURE {GPH{ aon | n N, | TURE {GpH [Twon | w0 IN. | TUR GPH{ en  kn FEET IN. | TURL  Geug men
40,000 40,000
35,000 35,000

SER COLUMN I 30,000 2700 [F. T{nNORMAL{ 94 383 1333 {2500 |F.T.INOKMALL 18 358 {3101 30000 {2300 |F TING. AL o3 315 |21
-
SE . :OLL,._J I 25000 | 2700 KE.0 INCTM L] 98 [377 | 328 12550 144.0 NCRMAI{ 90 367 131% 2300 (F.T. NORMATL 76 341 | 2971 25.0¢ v LT 2
8™ "ZOoLu T n Tana 2700 MR 0 ae el A7 RRR )8 2500 K4.0o[vCeerl 85 344 {296 2150 [38.0 - 1] 70 31‘_{_2_77 P2eeao o) VT e wr tae 23
700 G103 13,6 |20} 15000 | 2600 |4+ 5iNo »»ﬂ'ﬁ A9 1 sus pamuu r. 2t JBU ST (2L A FTo ___I_i 303 2. ] 15000 1850 {F.T.[NC.. _le v ¢
“700 | 46 {NORMAIL{ 98 |334 [290 10,000 | 2800 |34.5 NORMAL] 81 328 [2B4 (2300 M1.0INOw=+"] 75 304 |264 {2000 SB.C; I €3 281 | 20 10,000 1650 B4.5(r ..o 32 252 | 219
2700 | 46 |[NORMAL] 91 (312 (271 5000 1 2600 [f<. QNG 84 {304 {284 |2300 O T 10 283 1850 137.¢ P 58 260 1226 5,000 }1600 B4.0 MO} 3 hiia I I}
2700 | 48 |NORMAL{ B8 202 204 st | 2550 1 4.0 NOlwu\q 78 {282 {245 12250 .51 Ay 5 |22 "8 f1900 pr.c' .. . 53 |=239 f208] s Ji600 B1.o|nos -+ 178
SPECIAL NOT
e EXAMPLE LEGEND
{1) Make allowance for warm-up, ‘ake-ol{, and chimb plus allowance for . . _
) wind, reserve, and combat as required. At 10,000 Ib gross weight with 210 gal of #E3 - PRESSURE ALE :[UI‘
(2} Righ blower abiove heavy line. fuel {after deducting total allowances of 20 MP - MANIFOLD PRL3SU ™o
) gal} to fly 850 stat. air miles at 5000 GPH — EE GALLONS I _.. HOUR
ftaltitude, maintain 2300 rpm and 41 TAS - UE AIRSPEED
in. manifold pressure with mixture set: KN - .. 0TS
NORMAL. SL - SL.. LEVEL
REVISED 1-21-47 F.T, - FULL THROTTLE
DaTA AS OF  9-10-44
BASED ON FLIGHT TEST FUSL DENSITY & o 1@ /~a

F-57D-1-95-2

FUEL GRADE. 100,130



(2) High blower above heavy line,

REVISED
DATA AS OF
BASED ON

1-21-47
9-10-44
FITGHT TEST

fuel {after deducting total allowances of 20
gal) to fly 420 stat. awr miles at 9000
ft aititude, maintain 2200 rpm and 40
n, v wnifold pressure with mixture set:
NObL.AL.

F-51D-1-683-3

= B R . I e .
y3g»
O~ =« . — ,
< 32 F-51D s -~ . . TWOC 500 LB BOMBS OR
35z TWO 75 GAL DROP TANKS
ENGINE(S): (1) V-1650-7 ! CHART WEIGHT (IMITS: 8800 TO 8100 POUNDS
LIMITS RiA MP SOWER § mixTURE | tme | CCOLANT {TOTALJ
N HG PO T ON| PC i et TEMP GPH
INSTRUCTIONS FOR USING CHART. Select figure in FUEL column equal 1o or less then NOTES: Column T is for emergency high-speed cruising only.
WAR 3goo | 87 LOW L\‘omm 5 135°C 210 amaunt of fuel 1o be used far cruning ' Move harizontally to right or left ond select RANGE Columns 11, M, IV, and V give progressive increase in range
. . & or ; \ . y ir mi at a sacrifice in speed. Air miles per gallon (MI/GA L} (no
EMER 3000} 87 HIGH I{NorMAL] MIN afue equal ¢ grecter thon the stotute or nautical air miies to be Aown Vertically belaw 2
- 135°¢ o ond opposite volue nearest desred crumng altitude (ALT) read rpm. manifold pressure wind), gallons per hr {GPH), ana true alrgpeed (TAS) are
ILITAPY] INCRMAL - MP], ond MIXTURE setting required  Refer 1o correspanding column end altitude for new approximate values for reference. Range values are for an
nPL‘W‘E . gggg 2} IQIOGV{{ NCE ‘;I?N 135°¢ 180 rens . erhing rravee . res ] average airplane flying alone {no wind)(1).
INCRIALL 135°¢ 180 power senings when gross weight falis below limits of this chart,
COLUMN | rueLll) COLUMN 1} COWMN i COLUMN IV FuELl) COLUMN v
RANGE IN 2 MILES us. RANGE IN AIR MILES RANGE IN AIR MILES RANGE IN AIR MILES Us. RANGE IN AR __S
STATUTE NAUTICAL GAL STATUTE NAUTICAL STATUTE 1 NAUTICAL STATUTE NAUTICAL GAL STATUTE I NAUTICAL
. 1
SUBTRACT FUEL ALLOWANCES NOT AVARABLE FOR CRUBING(T)
1
950 825 280 1050 915 1170 1020 1275 1110 280 1380 1200
880 785 260 975 845 1080 945 1185 1030 280 1280 1110
815 710 240 900 185 1008 875 1090 945 240 1185 1930
145 645 220 8256 715 920 800 1000 870 220 1085 940
&80 590 200 750 850 835 725 810 T80 200 890 880
610 530 180 €75 585 755 655 820 715 180 690 775
545 475 180 800 520 810 580 130 835 180 80 885
415 418 140 525 455 585 510 835 550 140 880 800
405 350 120 450 390 500 435 545 475 120 530 515
340 235 100 375 325 420 3685 455 395 100 485 430
270 235 80 300 260 335 290 385 315 8C 385 345 i
205 180 60 225 195 250 220 275 240 80 295 255
135 115 40 150 130 165 145 180 155 40 185 170
MAXIMUM CONTINUOUS press [13.75 STAT. (3.25 NAUT, ) ML/GAL) [(4.18 STAT. (3.64 NAUT.) MI/GAL) [(4.55 STAT. (3.96 NAUT.) MI/GAL) | ..o MAXIMUM AIR RANGE 1
A x 1 APPRO L APPROX APPROX 'eOX
ALY —
e (MR MX- [T TS a o (MP e Y- T s e (M M- [ TAS wea (MP MIX- L TAS AT wew [MP P M- [ Tas
. p S l STaL : — — -
IN. TURE | Gpy b . FEET IN. TV E g n o IN. | TURE | py o [N IN. | TURE | Gpy MPH ¥ FEET IN. | TURE G‘:“j WPH nel g
40.000 40,000 | ] !
SEH COLUMN IV 35.000 2700 IF.T N(nmJ 80 370 {322 ] 35000 2450 [F.TJNO.. 7465 327 | 284 ;
SEH CCLUMN I 20,000 2850 |F.T . NCRMAL{ % 381 {331 [2500 [F.T§NORMAL] 78 380 § 313 | 30.00C 28300 |F.T mu-—-’JBS ,326 28,
SE CO"™ NI 25.00C | 2700 |46 .0iN(T ‘I1 98 377 | 328 12450 M2.5 NCF 87 362 [314 2300 [F.T{PMDOF ALy 75 342 | 2971 25000 21060 C.TA? ] l 2760
o wm open omee deenenennfas Baps Daee fgeee Measheeerlgo [ 337 {208 jerse |38 beomweti7o 818 ]216 2 umsu Ty LI Sz |2
02700 | w3 [nc—e-anfr03 [3ss FERCTIN Yool je¥d (2 U UL RO )8 | 322 280 2150 T 86 300 | 281 | 15000 1800 [F.T,, ., +ri58 -2 | 238
. ! 3 —— —
T )
2700 | 46 ;NORMAL| 98 [333 | 289 10,00¢ | 2500 {43, 0{NORMAL: B 316 1275 12200 140.0JNCRMAL 71 298 {258 (1850 37 NOF“"TG] 278 | 242 ] 10,000 {1800 [34.1¢ 2J 251 1 2..
2700 | 46 INorMALY 91 1311 {270 5.000 | 2450 142 S\NORMALY 77 |293 | 255 |2200 140.0|Nn- 1¢ 86 276 240 (1900 37 | NORMAL: 55 256 | 222 5000 11600 B2.1 ... 23 228 189
2700 | 46 ~~RMai| 86 {281 [253 S 2450 [42.5NORMAL| 72 | 273 §237 2150 {39.5|NORMAL{ 81 258 1222 11850 31 51 238 | 205 SL 1€00 9. \’i,.‘......] . 200 1.
SPECiAL NOTES
(1) Make all ¢ S ke-off, and climb plus all EXAMPLE HEOEND
; aKe allowance for wWaTm~-up, take-o! y an climb plus allowance for
- . ) ALT - PRESSURE ALTITUDE
wind E = d o at 3 . 3
nd, reserve, and combat as required Al 9400 1b gross weight with 100 gal of - “OLD PRESSURE

GPH - US. GALLONS PER HOUR
TAS - TRUE AIRSPEED
XN - KNOTS
SL - SEA LEVEL
F.T. - FULL THROTTLE
FUEL GRADE 100/120 FUEL DENSITY: 6.0 LB/GAL
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LXa ' T T o SIX ROCr 42§ ¢ LUSTWG 0 GAL Linup 1 NKS,
Qs F-51D . ~ X ROCKETS PLUS TWO 110 GAL DROP 1 ANKS,
E3 SIX ROCKETS PLUS ONE 110 GAL DROP TANK AND
<z ONE 1000 7B BOMB, OR
. ; ART W ! ’
ENGINE(S): (1) V-1650-7 CHART WEIGHT UMITS. 13,000 TO 11,000 POUNDS ROCY  * PLUS TWO 1000 LB *  ™°
LIMITS REM me BLOWER | mivvuse | Time | COOLANT OTALr PLUS
QSITION O v
N RO oSN Pos lOn]iwt | TEMP CPH | |\STRUCTIONS FOR USING CHART Select figure 1n FUEL column squol to or less than NOTES: Column T is for emergency high-speed cruisin~ on’
WAR {3000 67 | LOW [NORMAL! 5 135°C 210 amaunt of fuel 1o be used for cruiing ' . Maove horizontaliy 1o right or left and select RANGE Columns II, T, 1V, and V give prograssive increase in.. o
EMER {3000 67 | HIGH NORMAL|MIN 135°C 210 valve equal 1o or greater thon the statute or nautical ai miies to be flown Verncolly helow ata sacrifice in speed. Air miles per gallon (MI/GAL) (no
and mpposte value neares) dewred cruising altiude (ALTL read rpm, monifold pressure wind), »galllons per ’}" (GPIH)' and true 3“‘31?;99" (TA? are
- , . N approximate values for reference. ange values are for an
faiLir ARY] 3000 61 | LOW INORMAL| 15 135Lc 180 [#Pi and MIXTURE seiting mq“‘.?d Refer o (ovre‘pon.dmg column ond altitude far new Average attplane (iying alone (o wmay(ﬁ.
POVER | 3000 61 HIGH Inorvall MIN 135°C 180 power settings when gross weight falh below firmifs of thi chart.
COLUMN COLUMN 1l COLUMN il COLUMN IV COLLs ¥
FUEL() . rugll)
RANGE IN AR MILES uUs. RANGE IN AIR MILES RANGE IN AIR MILES RANGE IN AIR MILES Us. RANGE IN AIR ““LES
AL
I STATUTE NAUTICAL GAL STATUTE NAUTICAL STATUTE [ NAUTIC. STATUTE NAUTICAL G STATUTE I praviTiea
+ —
SUBTRACT FUEL ALLOWANCES NOT AVAILABLE FOR CRUSING.{1)
1385 1210 450 1485 1260 1625 1410 1730 1505 450 1810 1570
1300 1130 420 1380 1200 1510 1310 1600 1390 420 1680 1460
1205 1045 390 1280 1119 1390 1210 1475 1280 330 1550 1350
1110 965 360 1175 1020 12175 1110 1345 1170 360 1415 Ea
1015 880 330 1070 930 1160 1010 1220 1060 230 1290 1120
825 805 kEsh! 970 845 1055 915 1110 965 300 1170 1015
830 720 270 875 780 950 825 1000 870 270 1055 915
740 645 240 780 680 840 730 830 775 240 935 810
645 560 210 880 590 740 645 175 875 210 820 715
555 480 180 585 510 830 550 665 580 180 700 610
480 400 150 485 420 525 455 555 480 150 585 510
370 320 120 380 340 420 385 445 385 120 470 410
MAXIMUM CONTINUQUS caess | (3.24 STAT. (2.82 NAUT.) MI/GAL) | (3.51 STAT. {3.05 NAUT,) MI/GAL) |(3.70 STAT. (3.22 NAUT.) MI/GAL) PRESS MAXIMUM IR RANGE
APPROX APPRQY APPROX ) X . APPROX
ALT —v AL -
W (MP ?5;- Gt AL a5 ~ wrw  (MP MIX- TOTAL TAS RPM FS} BTA[?}({E TOTA TAS RPM h':f ;’[?F(!.F TATAL TaS REM ;\:D ¥l’})}(i[-} TOTAL TAS
. ENGPH [ oen [ o] Feer IN. | TURE | Ger[onT o N GPH Do T v N * I GPH[ on T xn | FEET : GPH{ o | ¥n
40.000 40,000
35000 35.000
30000 20,000
sqe COLUMN 1 25000 | 2700 |48 OINORMALY 98 |332 j288 12550 3144 O|NORMAL} 92 1323 j281 {2350 |F.T|NOBRMAL} 3y 295 256 2500
s ¢ LU a om0 200G 14+ ORMaTE 0 lara bang lo650 e - :’__“"FEL 304 1264 12350 [41 INOR WLI77 1285 b 21 1uc.0 i
2900 | 46| NC L1038 §322 [ 130 | 1500, | 2600 |4 SINORMAL| o7 |o14 [273 {2450 JF 1 nORvall 85 {298 {2680 [2350 JF.TinC 77| 284 | Li7] 15000 to1g0 }‘.T}NOH 183 [245 | 213
i -
2700 | 46{ NORMAL| 98 1302 |262 | 10000 | 2600 |44.5NCu wnif 91 {295 |258 12400 142 O[NCRMAL{ 6G | 281 2260 |40 |NCRMAL{ 7z | 267 | 232| 10000 [1950 é?.s o 61 | 240 {209
2700 | 46] NORMAL! 91 |283 |246 3000 | 2600 |44.5[NCR~AL{ 85 [275 |239 [2400 {2 O{NORMAL)74 |261 {227 {2200 [40 |[NORMAL| @6 | 247 | 215{ 5000 [1950 [6.C ORw {57 |223 !1¢+
2700 | 46| NORMAL/| 86 |265 {230 st 2800 {44.0/NORMAL] 78 256 [222 {2350 M1.5!NORMAL{69 |243 211 [2200 40 |NCRMALp&2 |21 |201 st {1900 7.0L~xc i53 Jao0s l178
A TES
SPECIAL NOTES LEGEND

(1) Make allowance for warm-up, tuke-off, and climb plus allowance for
wind, reserve, and combat a3 required.

{2} High blower above heavy line.

REVISED  1-23-47
DATA AS OF 12-1-44
BASED ON FLIGHT TEST

EXAMPLE

At 11,800 Ib gross weight with 330 gal of
fuel fafter deducting total allowances of 26
gal) to fly 1220 stat. air miles at 10, 000
ftaltitude, maintain 2250 rpm and
in, manifold pressure with mixture set:

NORMAL.

F-51D-1

-83-4

———e—

40

FUEL GRADE 100/130Q

ALT - PRESSURE ALTITUDE

MP - MANIFOLD PI

SSURE

GPH - US. GALLONS ' _R HOUR
TAS - TRUE AIRSPE D
KN - KNOTS

8L -8EA L. .1

¥.T. - FULLT (OTTLE

FUEL DENSITY

6.0 13/GAL

I~
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Lol e es e mr e i s s = s eaw ] s .
LEa 3N HOCKE LS FLUS TWL 1 G L FOANKS
&3 ¢ Foaln bl v SIX ROCKETS FLUS TWC 11 GAL 1 BGP TANKS
;‘ - SIX HOCKFTS FLUS CNE L1 GAL DEVE TANK AND
NS AT i . ; - . . ONE 1t 1 1, Ok
= R ) Cen o CHART WEIGHT Laiiy 11, 7, 10 Vit POUNDY X : e
ENMCINES w3 e s CUNES 51X ROCKETS it U5 TWC 1000 LR BUMILS
~ . T “a )
p B 5 . ) i | COCTANT TTUTAL
LIMITS RCT N o JeME G .
| . R A A RTRTT I I NUTES: Colunae Vs for emiergency wipn-speed cruisi - only
WAR 3000 67 LOW PNV £ 137°C nn Lo e ceen! J T UL Columm= I1, 1, IV, and ¥V ogive o1 cressiy credse range
EMER | 3000 £7 HIGH Py L) MIN 125 C 210 e TR e e At =aerifice s speed. Ar mies per caoon (MI/GAL) (no
N e e e e e . P - i e wind), rallans e he (GPHY, o0 - true oorx od (TAS) are
T i . AppreRinate van - ale . £ ! care
A — . . I - L AA S I AP Pes s ey g caiumn ona sl ge bor Avw pprex ite ! rele e. t Vi are for an
MILT a1tV 4000 §1 LOW N BuiAl] 15 1. C xbf: ! averare crpline i diore (ho winag (.
s ety 3000 l £l | HIGH oo, MAL]L MIN S 181 Bow et 0gu v e e -
L
COUIMN T n . Il Lo NS « TN Y COLUMN. V
— FUFLY
PanGE N AR [ R R TR CANCE N ane o € INCAIR MRS it AIR MILES
Gal T . -
cratiTe ML A AR RN S l MALTe ST Pia Tl AL STATUTE ~ At
T ¢
. i LY s K !
10 905 33D - o s [ 1220 330 1440 1250
e 825 300 Lo 25 1020 127 1110 300 1310 1140
[ 749 270 260 835 e [ [T 270 - 1025
80 860 240 2 740 . M8 100 135 240 a0 515
665 530 210 45 545 715 [ L 210 913 795
520 450 L&D 30 Y T Bl 165 £ 180 e S80
475 415 150 401 . 510 635 150 t 570
360 330 120 425 3 450 110 510 445 120 5t 455
285 250 £ 320 250 350 305 5eN 330 a0 350 425
190 165 1) 215 189 235 205 ., 220 60 260 226
95 83 30 31 115 i 100 10 110 30 130 115
MARALAM CON peer [(3.95 STAT. (3,08 NAUT ) M GAL) J(3.v STAT. (3,30 NAUT.) MIJOAL] .28 87 A (T 70 NAUT.) MIJGATY |+ poo MAXIMUM AR RANCE
T A FREE NN : AFTE AFPECY APPROX
26 Mwl MIX - ; A s [ MELOMIX- . e [MPOLOMTX [ N T LU IS > S I e siw ME | OMIX- oy 185
o PR T e N TERE L T e TERE T I TURE LGP e B TURE e T
4 -
1 ,
\ 3 W
s COLUMN 11 2700 146 0] NG 3 04 | 23 FOTNORNMALE BT 1222 [ 280 [215) | F .~ i { 64 276 | 240 25 — L
SHE COLUMN [] 2T AT T INCTIMALY 284 1230 §41 TTio A TT T 18 1277 4L 5IN Los3 b 770l 23ty o« vy 150 JFLT. D0 ALY 0 | Lol | 22,
27C 451.\01— GALL 103 1302 l 2 l 2% ¥ NC i )y |23 FooC Mr\ll 7 202 250 12100 JF. TN L) L 2.0 o] V7T 11950 [ F T NORMALY 57 253 | 220
| ; —
27001 éS‘NORMAL ag (a1t 2wl oo b 290 |43 OINORMALL B3 {295 17 6 | 2150 139 5[ Sty B9 {273 1237 [L 7Y 137,00 g0 | 293 | 2200 wooo [1650 |34 SiNorn ) 52 | 225 196
2700 ) 46{Ncear] 91 2g0 o252 o 2450 42,5~ gary T | 273 1230 | 2100 |39 uL\ cof s tese taie |twmt [36.7h 1| 59 223 ) 202f 5000 11600 {34 OfNC AI{ 48 | 210 1831
2700 46|NORMAL; 86 |272 | 238 | S 2 142 OnCmMALy 7L | 254 [ 221 12050 |38 S)oimaly BT | 233 1202 (1800 ZB.OINORMAL 50 ] 212 | 164 51 SEELC. TV
CV R PR ST R
) o7 EXAMPLE LEGEND
{1} Make al.owance for @ ome-up, Sotf, wnd Shimb plus adiow for . ALT - PRESSURE ALTITUDE
o . . : 9 0, 600 1 gross weig™t with 270 al of i -
_wind, Terve, and < stas re ared. ?lft_,lri",.z.r H;;urx\-“lf,:x »\.1}11:»“ (f<l< .Ar 2)13 MP . MANIFOLD PRESSURFE
(2) Hugh bl wer apiee heavy e S S T GEH - US. GALLONS PER HOUR
S ST e TAS - TRUE AIRSPEED
1 "\am{; L '\riz<<m"u’\u:lh miture set: KN - KNOTS
« AT SL - SEA LEVEL
REVISED  1-23-47 Thoete F.T. - FULL THRCTTLE
DA oay Uf 12-1-44 , .
err Do FLIGHT TEST F-51D-1-93-% FUEL GRADE  100/120 FUEL DENSTY 6.0 LB/GAL

I« l'-dLl ° N 'O L
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o oe
Qe FoSlD Ao~ N : (WO YOOI IS I3 M,
3 L0 ONE F000 (11 330MIY PLUS ONE 110 GAL DHOP TANK,
- PGB ) Ve i57 CHART WEIGHT UmiTs 12,200 16 10 306 POUNDS FWO 0 GAL DI TANKS, GHOTEN 5 IN, ROCKETS
LIMITS s - R Bt Tar PG LANT tOIAd
LR R g L EMI G . ) )
- SIS THUO NG EOR S LAKRT Helet higare oo DL ©oegunt e teny than NOTES: Cotuma T fur vieergency high-sieeed cruistug only,
WAR 3099 87 LOW  INGIMAL 5 135°C 210 et b baed i b e Pt gty Misee i i ol Damle o KANGE Coolumees 1) HE TV, aad Vo glve progresstve Inerease (0 range
EMEN | 3060 87 HIGH  [NCHMALL MIN e O 210 v el e eted st Ve ERTRE ot be  ow et biaicw ataoerifice nospeed. Alr miles per gallon M1/GAL) {no
vl e sale ceonest et copig 2 iade ALD seod i aeitold previura wind), pallous per hr (GPHY, und true airepeed (TAS) ure
BATL T Alty] 3004 61 LOW  aormar] 15 135°C 180 MP Ll LM et rerend Kefor 10 conepond ag olumin ond oltitude for new approximate values Tor reference., leﬁv virlues ure for an
Fow | 3000 81 HIGH |GIMALL MIN 135°C 180 Power rerings whe i wenght Julls Lalow Tt of this b aversge airplane flytng alune (no wind) (1)
LOLUMN | COLUMN 1] COLUMN i COLUMN v Ol . v v
FUEL rugLl
NAMNTE M 8IR MES Ls. HANGE N a1k mIES BANGE ING AR MIEFS RANGE N AIR MILFS us, RAMGE .4 AR MiLES
, GAL GAL ;
LTATUTE Na oAl STalulE MALITIC AL STATUTE ] NAUNIC AL STalule HAUNICAL & UTE L JNICAL
4 it
SUBTRACT FUEL 4. .. ATSCE, LT AVARARLE FOR €3 NGt
1455 1265 440 1585 1345 174% 1550 1960 1700 440 2055 1780
1320 1150 400 14435 1255 1614 1405 1770 1540 400 1895 1810
- 1190 103% 380 1295 1125 1445 1255 1580 1370 360 1660 1440
1080 420 320 1145 985 1275 1110 1360 1210 320 1440 1270
925 805 286G 1000 870 1n1is 970 1220 1060 280 1280 1110
745 85% 745 955 830 1045 910 240 1085 980
660 578 200 715 820 195 850 870 55 200 915 i}
530 460 180 570 495 635 550 685 805 160 730 ‘
MATIMUM i, nte, 13,57 8TAT. (5.10 NAUT ) MI/CAL) | (3.96 STAT. (3,46 NAUT.) MI/GAL) | (4.35 8TAT. (3.78 NAUT.) MI/GAL)| Lopeq MAKIMUM AR RANGE
Avprr,r T Abbye s FYz 1707 AbFRCx APy Ox
M| MIX ALt My | BUX- MP | MIX- MP | MIX- ALY M| MIX- .
PEM tia e ¥ e rar e dias , TAY REM O 1A% (T [ 107 AL AS
IN. ) IN. | TURE o e IN, | TURp 1014 IN. | Tune |9 IN. | TUR. e
TURE S con o T et GrHI T GPH { wen | on GPE T T o FEE! GPH] . v xn
40 000 40 000
U0 35.00¢
30000 30000
SEE COLUMN T3 YR LY 27001 48 INCEIMALL 88 370 322 | 2500 [43.5]NGIMAL, 89 358 1308 70,0 JF.T! NOHMAY T2 3131272 A0 . R
s Ccol A0 b 2700 IR LI g3 3481 303 1 1500 13w a bR LRI B 11 l'r ,_‘37_5 swamas s boa0 304 {264 20500 (2200 o TyNUIL slg ol » ‘
2 3 ML) 103 352 | 208 v 2606] 4.0 o= 1185 | 2,3 Lu8 | 2400 & Tgieomatlsr 322 | 280 fais0 o1l 40 o8 | 261 [254 19000 12000 ¥ TiNOL. q 59 I ni .
T
2700 dBINOIMALL 88 | 327 264 5501 44 |MUIIMA LY BY 317 | 276 | 2250 {40 5r\’()JMAL 74 297 [ 258 {1930 7.8 | NUHMAL| 62 2723236 10,000 1HOO {368 0G|NC.. 56 Zuuy M
2700 48| NOIMA LD 81 § 208 ¢ 248 25500 44 I NHIMALL B2 268 | 258 | 225G {406 ., 119 278 | 242 193G 37.8)pey enp| 58 254 1921 000 1650 34 8NGe 4! 40 225
2700 48] NOIBIA 58 | 288§ 250 S S0} 44| nuimal) 78 278 | 242 | 2250 ‘0"L"(’" 1185 260 | 22¢ |18%0 rl.b ] “'l 54 235 104 5L LIGOU 34.0INGeet L 4o 210
SPECIAL HOTES LEGEND
(1) sliowance for warn-up, take-off, snd clinh pus allowasnce for EXAMPLE ’ .
wind, reserve, and combal an regutrad, AU 11,000 Ib groms welght with 280 gal of ALT - l‘IiKHHUJlJ"! AII,H\J‘UI)E
{(2) High bluower shove heavy Dne . fuel {(after deducting Loty allowances of 20 M - NI_HJL“ VicEEIUNY
Ral) to [y 1220 stat. air midexul 5000 CrHt - US. GALLONS RER HOUR
ftaltitude muintarn 1950 rpm vad 37,3 1 . ’H*U!. ATHEFEED
In. manifold preswurs with mixt re sat: Kt - KNOTE
NGIHMAL . we - BEA LEVEL
KREVISED 1-24-47 F.T. - FULL THROTTLE
LCaATa AT Lt 8-10-44
EALED o FLIGHT TEST F-81D-1-93-6 FUFL GRADE  100/130 FUEL DENSITY 6.0 LB/* "
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T.0.|

A
Acceleration Limitations
Aftercooling System ...
After Landing .
After Take-off .
cold-weather prou:dure U
Ailerons . o e 19
flight characteristics . . .74
knob, trim tab control . 20
Airplane Tie-down . . 64
Airspeed Installation and (ompresxxbxluy Co ‘orrection 95 96
Airspeed Limitations . S L 65
Ammeter |, . . . . . .19
Antennas, Radio .. . . o o 53
Anti-G Suit Provision 63
Approach . o .35
cold-weather procedure . 3
hot-weather and desert procedure [T 93
instrument . . L . 87, 87, 88
Armament Fquxpmem TS SO ¥4
also see: Bombing Equlmen(
Camera, Gun
Gunnery Equipment
Rocket Equipment
Sight, K-14A or K-14B Computing Gun
Sight, N-9 Gun
Tank Equipment, Chemical
panel, switch . P, 58
Armrest .. .. .. . . VPR 64
B
Bail-out . . 45, 46
Battery . . . 16
switch, battery- disconnect o . 19
Before Entering Airplane
cold-weather proc Jiire . 90
hot-weather and ¢ »sert procedure .93
Before Leaving At plane . 37
cold-weather procedure . . e 92
hot-weather and desert proccdurev . . 93
Before Take-off o . . . 31

check, airplane . L .
.7, engine . ... IS RUUUURURURRRURNRE: § |

cole . . ther procedure . 91
- ot-weather and des -t 93
astrur ot flight o vcer e 0 L !
thunderstorm | h® .. {
Bombing Equipment .. . .61
' ombs leasing ... .62
[ S , 61
button bomb-rocket release.... .. ... T, .62
switch,bomb (. k)-rocket selector.... ... ... .. . 6
switches, bomb . ang .. o 00 0 L 12
reiease, emergency con  and drop tank e e .62
Brake System . . e 2
handle, parkmg brake . .. . .. .. 21

Buttons, Control
se e applicable system

Camera, Gun ... . S
switch, gun safety . ... ...
trigger
Canopy ... .
controls . ... .
handerank . .
handle, eme ,,m:y release...
emer, ency ope. ton ...
indic ..s, canopy | nsafe

Carbureer .
car re or air. .
lever, hot-air “control
lever, ram-air control ..
icing .
Center-of- Gravnry Lxmlt.mons
Charts ... ..oo0 e
airspeed installation and compressibility correction... 95, .
climb .. 97, Y
"')mbat allowance .

RN
¢ 1t operrtion st~ 98, 1l
‘ree air temperatuge ST i YT
fuel quanrity data ... ... . ... ... L R I}



. T.:

- 1
instrument markings. ... JO TSRO .66
* “ling distances __.... .98,1
m. dmum endurance ... .98, 1)
. rating flight Lmits 69,
ox' .0 duration.... . ... FE PSSR re
¢ ling speeds ... . s
t ce-off distances ... ... ... ... 97, .
use of ... L. 98

sample problem tralmr‘g mission_....._.. 98,100
Checks

airplane preflight check ...
engine postflight check ... .
engine preflight check ...
exterior inspection ... UV
ground tests ... .. .. SO S 30
cold-weather procedure e RNURRI
hot-weather and desert procedure
interior check .
night ﬂxghts .
oxygen System preﬂxght
pre-trafic-pattern check .. ... R
sight preflight, K-14A or K-14B romputmg gun o
trafhic-pattern check . . .
Chemical Tank Fqunpmem EUTTR
Circuit Breakers
Climb . R
climb charts . T
instrument flight procedure e
Cockpit ...
entrance .. ... . .
emergency .. ... .
rheostat, light ... ..
smoke elimination
Cockpit Heating and Ventilating System
see . % ing and Ventilating System, Cockpit

Combar Allowance ... ... ... . ... 98, 109
Communication and Associated Electronic Equipment . 50, 51
antennas, radio ... .. e

command radio. PRV R
command radio, {)77-A. L
homing adapter, 4. T8
identification radar AN/APX 6 .
identification radio, SCR-695-A
panels, altern: @ communice

range re~ --r, (C-453-B .. ..
Compressi tlity Effects ... ... ... ...
Controls

se¢ applicable system

Control & face Lock ... . ... .. ... ... 19, 1%
Cooling £ :m, Engine

sce Eng .
Crank, Engine 64

Cross-wind Iandxngr .34

Cross-wind Take-off A3
Cruising Flight, Instrument 86
Data Case . .. e e 63
Defrosting Syctcm ........... . .49

knob, control .. .50
Descent ... VR 34

cold-weather procedurc e I S92

instrument flight procedure . PP ¥ 4
Desert Procedures . ... . . . 93
Detonation, Engine . .. ... .. T §2
Dimensions, Aicplane .. . ... . . 1
Ditching ... .. ... . [ e 45, A%
Dives ... RO . 75,76
Drop Mcssage Bdg T e R .. 64
Drop Tanks

see Fuel System

E

Electrical Power Suppl; Syszem . 16,17

ammeter .o 19

circuit breakers o . . 6

controls .. .. e e 19

switch, batte*y disconnect ... TS A
switch, generator-disconnect . ...
failure ... . ... ... [P UU TR
1€ e L

zely e Tt L 16

Elecu on . 2 ment

s€ smunication and Associated Electronic Equipment
Elev ors ... . 19

flight character itics .. 74

wheel, triss voontrol 20
' a0 e POS 39

also sec Y Dle system

bail-out ... ... .45, 46

ditching ... ...l e 45, 45

EMETZRNCY ENLIANCE ...oooie eeiiiiiies e 44, 44

fire ...

landing emergencies .
smoke elimination ... ..

Engine
air restart ...
carburetor air .
fever, . ~air control .. 7
lever, s w-aircontrol ... ... e 7
conttols ..o L 1
contr. , mixture 7

thIOtl € o i
cooling systems ... TR [BEU, .80
aftercooling system .
coolant spe: tfication U
handle, co. .. t flap emergency ; se. . ..o ..11
switch, coola.it radiator air cor ol
crank
failure T
focedlanding .. .. ... . .. ... ... .41 42
‘mum glide ... . 4!, 41
fire .. e 43
ignition system . . e o
Switch . .
indicators
limitations .
opcrarion ............... e
catburetor icing . e . B
cold-weather procedure durmg ﬂsght 92
detonation . .. .
ground or -
Military
postflight ¢’
preﬂigh_ _iecl
Preignition .. ... .. EUUT
shutdown, hot-weather and desert procedure TR 93
spark plug fouling ...
STAr IME .. el
co 1 eather pr ~ e ... . e
hot-weather and - - ~rocedure . 03
stopping
cold-weather pro
supercharger : 1
War Emergency
overheating ... e
panel, control
primer system ... TR
primer, hand-operated ... ... . .
switch . ... ...
quadrant, throttle .
regulators, automatic o
starter system .. .
switch
supercharger
light, high-blower
switch, control ..
Entrance . ... ... ...
emergency entrance ..
Exterior Iaspection ...
External Loads, Flight '~

Fire . -
eleo‘ncal
engine .
fuselage .
wing .

First- dld K]( .

Flaps, Wing . e e e
handle . e 2




spht Characto il DL L 71
t Control Sy:
contr” . e
con rol £~ 19, 59
' ab, A [ . )
Poery T, YUY 0 ot .20, ¢
1( ko Tt 19,19
whe [ clevator ... i tab control .. ... .20
ﬂ: tht el oracteristive oo 74
eration Instruction Chaers 98, 11221
i rced Landing ..o 41,
Tree Air Temperati. . Zorr € - e 97,97
Fuer « St w o 14,15
controls ... e e 16
handle, fuel ta TEOL e 10, 16

levers, bomb ¢

lever, shut ™ ... ...

switch, Lo -
drop tank e .. 1.
drop tanks, flight wuh

failure ... ... .
fuel quantiry dara ... .14
gages, fuel quantity . .
operation ........ e SRR 82
G

Gages
see applicable system
.erator ... e e 16
selbre

switch, - :nerator-disconnect
GO-RFOUT ..o it e
missed- ., roach ...
Ground-control .0 .\ ach
Ground radc a, ingine
Ground TeSS ..
cold- ather procedure ...
hot-weather and desert procedure .
Gunnery Equipment .......... . ... .
ulso see: Camera. Gun
Sight, -* AorK-14BCo ~ « - Gun
Sight, -9 ™~
CONEROLS oo e 58
handle, gv  .harger
switch, 1.e 2o
switch, gun sa 2ty ...

trigges ...
H
Handles, Control
see: ™ > v tem
Hro | ting System, Cockpit ... .49, 50
controls

handle, cold-air control

I. @b, co.” .1 -air control ... ... 49
eavy- t L LSNP URUSSRURPS i
'dmg ...................................... .
- oming Ad - AN/ARA 8 :
aar ] p e TAENINE o

Hot-weather ®@r~-~"1--=~-

b _d; e

fuid

Icmg OO PO U PRSPPSO .88
I’ *tmﬁcanon R ' , AN/APX-6

Ic .atifica "on G L, ST -695-A 51,54
1 OSSP URISUT R 12
e 12
Indica
see
1 141
heos
[ L

. ,
B - ,
K
ool a2
" - 2 atrol
seea_ ("' o -
L
- e .34
¢ter la i T .36

¢ - 6l oding
dis*~nces ...
€ encies
heav, -weight landing ... ... ... R 2
min’ _m-run landing
night landing ..........
normal landing ...
Land. ; Gear System . ...
ce~ ols
I adle oo
handle, fairing door emergency release . .. .
€MErgency OPErAtION . ... ....cocoiioiiiiie o e e
T TECREOLS oo i e
horn, varning
ughts, ning .
Lan oag Light Switch .
Lever-flight Characteristics ...

Levers
see applicable system
Lighting Equipment ... ...
€n 2P0 . e e e .
s ritches, position  zht ... .
s riech, landing i 1wt ... .
interior
rheostat, cockpit light
rheostats, instrument panel fight ... TR .55

Lights, Indicator
see applicable system
Locks
control surface ...
shoulder-harness

] aneuvering Flight ...
. :aneuvers, Prohibited
] "p Case . ...
| aximum Endurance .
Maximum Glide
Minimum-run Landing .. .
Minimum-run Take-off . .. . .
Missed-approach Go-around ... ... ... ... 88

Mixture Control ... ... USSR 7
N
Night Flying ... ..o i e 90
interi > check ... . e 28
landing - o e 34
take-off ... ... ... 33
(o]
Oil Systemy . ... .. 13
controls . . .. l4
switch, otl dilution . ... .. ... ... e 14
switch, oil radiator air coatrol ... ... ENOTR 14
INAICAEOr . .oooieie s e 14

oil specification ....

On Entering Cc i .28
cold- veathe. -ocedure ... ST 91
hot- eather and desert procedure ... ... 93
_ ~ating Flight Limits . ... . 09, 69

Oxygen SYSTeM ... e 55
oxygen duration ... o . 56
preflight check ... ... ... JOTR OSSR . ¥
regulator ... .

controls ...

knob, emergcncy
lever, diluter ...
valve, emergency .

indicators ...
g7 2 pressure . ... ..
tnc cator, oxygen flow ... ...
Ligaut, ¢ en pr. sure wammg



Panels
see applicable system
Pistol, Signal
mount
Pitot Heater
switch
Position nght Lpnses, Tall
Position Light Switch . .
Postflight Eagine Check .
Preflight Checks
airplane check
cagine check .
exterior inspection
grouand tests
cold-weather procnuun .
hot-weather and desert proudurc .
interior check
night flights
OXygen system
sight, K-14A or K-14B comr 1tmg ;,un
wetght and balance .
Preignition, Engine
Pre-Trathe-Pattern Check
Primer System ...

primer, hand-ope rated
switch .
Prohibited Mdmu\crs
Propeller
cantrol

governor failure

Radar, AN/APX-6 Identification
Radio, AN/ARC-3 Command . .
‘adio Range Letdown Procedure
adio, SCR-522-A Command ... ..
Radio, 7.1 -695-A Identification ... .
Range | eceiver, BC-453-B . .
Regulators
see applicable system
relief Tube
1e0stats
see applicable system
Rocket Equipment ...
controls .. .. e
button, bomb-rocket refease .. ....
control, rocket counter ... .. ..
switch, bomb-rocket selector .
switch, rocket delay . ... ...
switch, rocket release control .
rockets, firtng .
Rudder
fight characteristics
knob, trim tab control
lever, pedal adjustment .

S

Seat .

handu t.hou!der harness 10(1\ o

Servicing Diagram . .. ..
Sight, K-14A or K-14B Compu(mg Gun
controls . ... .
grip, throttle twist e
rheostar, sight dimmer ...
€L, BYIO motor .
"«ch, gyro selector

T.0.1

9!
93

51,54
. 51,52

51,51
51,54
51,33

62
.62
63
63
62
63
.63
63

. 7.74
.20
70 20

,,.7
.23

24
59, 59

.60
.60
.59

60

guns, firing .
preflight check
Sight, N-9 Gun .

controls .
rheostat, ,1ghL dinumer
switch, sight filament
guns, firing
Signal Pistof |
mount .. .
Smoke Elimination
Spins
Sralls
Starter System
‘q\\’i[(h
Starting Lngine
cold-weather pr()udurL
hot-weather and desert procedure
Status of the Airplance
Steering, Tail Wheel
Stopping Engine
cold-weather procedure
Supercharger
light, high-blower warning
surge
switch,
Switches
see applicable svatem

control

Tail Position Light Lenses

Tuil Wheel Steeriag

Tahe-off .
alserseer After Take-off

Before Take-off

cold-weather procedure

cross-wind take-off

distances

Lngme fatlure durmb take-off .

engine failure during rake-off run .
hot-weather and desert procedure .. ..

instrument flight procedure
minimum-run take-oft . ..
night take-off

normal take-off

Tank Equipment, Chemical . ..

Taxiing .
cold-weather proceduu

Throttle
quadrant ..

Thunderstorms, th,ht in

Tie-down, Airplane .

Traffic-Pattern Check

Trigger ... .

Trim Tabs . . .
flight characteristics
knob, aileron trim tah control
knob, rudder trim tab control
wheel, elevator trim tab control

w

Warm-up and (}round Check
cold- ~c1ther procedure

hot-weather and desc.t pro«durc

Weight
limitations .
weight and halanLL
Wing Flaps .
handle

63

20

91

93

69
25
20

.20





