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7. O. No. 1F-51H-1

To surprise the enemy when he is unprepared is the ultimate aim of an artack, whether on
land, at sea, or from the air. The only way of doing this is to arrive at the zarget at a specified time.
Only trouble-free operation of your airplane will put you at the right spot at the right time.
These first pages will tell you where you can find the information in your Flight Handbook to
enable you safely and efficiently to perform your mission. Learn to know your airplane by starting
right here, for this handbook is the only technically accurate and constantly current source of
F-51H operating data. The information in this handbook is based on engineering and flight test
experience of the Air Force and the manufacturer, as well as the service experience of the using
commands. North American Aviation and the Air Force have carefully considered your handbook
requirements and have cooperated to prepare this handbook in a completely new style that
definitely makes the old -1 T.O. obsolete. These new-type handbooks not only are more attractive,
but are easier to read and easier to use. You'll note that full use is made of illustrations to high-
light descriptions and specific procedures. The Flight Handbooks for all airplanes have not been
prepared to the new specification, but the new books can be readily identified by the cover. The
old-style book has a small, rectangular photo of the airplane centered on the cover; the new hand-
book has a full-page cover illustration.

This handbook was prepared solely for your benefit, and you as the pilot of an F-51H should
make sure you have a copy for your own personal use. Air Force Regulation 5-13 specifically pro-
vides that each pilot (except those attached to am administrative base) is eatitled 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 to read and study it completely to gain an over-all
knowledge of the airplane, and keep it handy for a reference guide.

The Technical Order distribution system works surprisingly well if you do your part. In
this respect, it’s important that you order your required quantity of handbooks as soon as possible
instead of waiting until the 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 Techmical Order 00-5-2, which explains in
just a few pages how easy it is to set the system in operation. Actually, all that’s required is for
you to list the quantity you need on the Publications Requirements Table (T. O. 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 Officer; he knows about the system, as it is 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, except for the addition of a suffix letter. Supplements covering loss of life
will get to you within 48 hours after being issued; those dealing with serious damage to equipment
will reach you in 6 days. If you have ordered your Flight Handbook on the Publications Requirements
Table, you need do absolutely nothing to get these supplements—they’ll come to you automatically.

T



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

Any comments you bave regarding this handbook, suggestions for future books, or questions
on any phase of the Flight Handbook program are invited and should be addressed to the Wright
Air Development Center, Wright-Patterson Air Force Base, Dayton, Ohio, Attn: WCSOF.

This handbook is divided into nine sections, an appendix, and an index as follows:

Section I, DESCRIPTION—2 detailed description of the airplane and the equipment and systems
(including all emergency equipment not part of the auxiliary equipment) which are essential
for flight.

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

Section III, EMERGENCY PROCEDURES—concise procedures to be followed in meeting any
emergency (except those of auxiliary equipment) that could reasonably be expected.

Section IV, DESCRIPTION AND OPERATION OF AUXILIARY EQUIPMENT—descriptions
and normal and emergency operating instructions for all equipment not essential for flying
the airplane, such as cockpit heating and ventilating, oxygen, lighting, armament, and miscel-
laneous equipment.

-Section V, OPERATING LIMITATIONS~all airplan€ and engine operating limitations that mpst
be observed during operation. . =

Section VI, FLIGHT CHARACTERISTICS—a discussion of flight ch;:aaeristics, the advantageous
as well as the dangerous, that are peculiar to the airplane as based on extensive flight tests.

Section VII, SYSTEMS OPERATION—a supplementacy discussion of special characteristics and
factors involved in operating some of the airplane systems under various conditions.

Section VIII, CREW DUTIES—omitred as not applicable for a single-place airplane.

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

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

Alphabetical Index—a complete listing of material in this handbook, including illustrations, ar-
ranged for ease in reference. ‘
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T. O. No. 1F-51H-1

AIRPLANE.

The F-51H is a single-place, low-wing fighter mono-
plane powered by a Rolls Royce liquid-cooled engine.
Although similar to other F-51 Model Airplanes in out-
ward appearance, this airplane is of an eatirely new
design. The airplane is armed with six .50-caliber ma-
chine guns and has wing racks to carry bombs, depth
charges, chemical tanks, or combat fuel tanks. Provision
is also made to mount rockets beneath the wings of the
airplane. Armor plate is installed around the cockpit
area for protection of the pilot.

AIRPLANE DIMENSIONS.

The dimensions of the airplane are as follows:
Wing span 37 feet
Length over-all _____.........33 feer4 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 8810 pounds and can be
as high as 12,600 pounds when external armament and
fuel are carried.

Alitnll e o PN A AR e BRI SRS wll R SRR R A . Wl

Lot

SECTION l

ENGINE.

The airplane is powered by a Packard-built Rolls Royce
V-1650-9 engine, which incorporates a two-stage, two-
speed supercharger and develops 1430 horsepower at
sea level at Military Power. The 12-cylinder, liquid-
cooled engine drives a four-bladed, constant-speed pro-
peller and is equipped with an injection carburetor and
an automatic manifold pressure regulator. An aneroid-
actuated switch automatically controls the supercharger
blower shift.

ENGINE CONTROLS.

THROTTLE. o
The throttle (8, figure 1-5), located on the left longeron,
incorporates a gate that allows a maximum of 61 in. Hg
manifold pressure up to critical altitude of the engine.
Whean the throctle is moved past the gate, breaking the
light safety wire, a manifold pressure of as much as
67 in. Hg dry and 80 in. Hg with water injection is
possible for War Emergency Power. The thrortle is
mechanically linked to the Simmonds automatic mani-
fold pressure regulator used on the engine. A manual
override linkage is added to the throttle linkage which
will permit manual closing of the burterfly valve in



Section |

ARMAMENT

FUEL CAPACITY
US. GALLONS

RADIO AND
ELECTRONICS

CANOPY

ARMOR

ANTI-G

ENGINE

WATER INJECTION
SYSTEM

HYDRAULIC
SYSTEM

COCKPIT
ARRANGEMENT

GUN SIGHT
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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-
TIFICATION, 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

YES

OPEN CENTER

SINGLE COCKPIT

TYPE K-14A OR K-14B

7/ ace DIFFERENCES TABLE

THREE .SO-CALIBER

GUNS IN EACH WING,

BOMBING AND ROCKET

INTERNAL CAPACITY

. 245 GAL TWO 75

GAL DROP TANKS OR
TWO llﬂ OAi Dl@
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 " *

4 ‘”‘_._ gy 3P

ANTI-G SUIT CONNEC-
TION -

e Tk s T SN
Clm CENTER :
e ¥ ‘fﬁg‘} P!

.

smou COCKPIT

TYPE K-14A, !mm 5%

OR N9 i o

L

Figure 1-2

TF-51D

180 GAL — RIGHT AND
LEFT WING TANKS
omy

AN/ARN-6 RADIO COM-
PASS, AN/ARC-3 COM-
MAND SET, BC-4538
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
NONE

CLOSED CENTER

FRONT AND REAR

COCKPIT

© NONE -1

" 126-00-1587
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Figure 1-3
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. Radio Compass Indicator (Some Airplanes)

1

2. Remote Compass Indi
3. Airspeed Indicator

4. Altimeter
5
]
7

. Fluorescent Light

. Gyro Horizon

. Turn-and-Bank Indicator

8. Rate-of-Climb Indicator
9. Directional Gyro
10. Manifold Pressure Gage
11. Engine Gage Unit
12. Fuel Quantity Gage
13. Tochometer
14. Recognition Light Key (disconnected)
15. Suction Goge
16. Clock 1
17. Stand-by Magnetic Compass
18. Manifold Pressure Drain Button
19. Canopy Emergency Release
20. Carburetor Air and Coolant Temperature
Gage

21. Accelerometer
22. Light Switch Panel
23. Heater Switches
24. Supercharger Control Switch
25. Starter Switch
26. Engine Primer Switch
27. Qil Dilution Switch
28. Radiator Air Control Switch
29. Booster Pump Switch
30. Ammeter
31. Landing Gear Warning Lights
32. Battery-disconnect Switch
33. Ignition Switch
34. Generator-disconnect Switch
35. Hydraulic System Indicator Light

36. Landing Gear Warning Horn Cutout
Button

37. Armament Switch Panel
38. Gun Safety Switch
39. Rocket Switch Panel

126-00-1590

Figure 1-4 (Sheet 2 of 2)

the carburetor to prevent a runaway engine when start-
ing. A twist grip (10, figure 1-5) on the throttle operates
the K-14 gun sight range compensator. A push-to-talk
burton for radio transmission is located on the end of
the twist grip. A throttle locking lever (9, figure 1-5) is
located on the face of the throttle quadrant to permit
holding a desired setting. (See figure 1-8.)

MIXTURE CONTROL.

Early airplanes have a mixture control handle located
on the left side of the cockpit, below the thrortle quad-
rant; lare airplanes have the mixture control handle
(4, figure 1-7) located on the left side of the center
coatrol pedestal. The mixture control has two positions,
IDLE CUTOFF and RUN. The carbureror is fully automatic
and supplies the correct mixrure for all operating con-
ditions with the mixture control in the RUN position.
No provision is made for manually leaning the mixture.

o

The mixture control should always be at IDLE
CUTOFF position when the engine is not run-
ning, to prevent accumulation of fuel in the
carburetor.

CARBURETOR AIR.

Cold outside ram air to the carburetor enters 2 duct in
the nose just below the propeller spinner. (See figure
1-9.) A door at the forward end of the duct can be
closed mechanically from the cockpit to force the air
to enter through a perforated side panel (and filter) on
each side of the engine cowl. For cold-weather opera-
tion, these perforated side panels can be rep! with
blank panels. With blank panels installed, the induc-
tion system is forced to pull warm air from the engine
compartment, through a spring-loaded door, whenever
the ram-air door is closed. This spring-loaded door is
also mechanically operated from the cockpit to permit
warm air to enter as desired by the pilot. If at any time
the ram-air duct becomes clogged with ice, warm air
from the engine compartment is automatically admitred.

CARBURETOR AIR CONTROL LEVER.

The carburetor air control lever (12, figure 1-7), lo-
cated on the right side of the cockpit floor, abead of
the seat, mechanically allows entry into the carburetor
of ram air, unrammed filtered air, or warm unrammed
air. When the control lever is in the COLD AIR RAMMED
position (reached from the FILTERED AIR position when
the carburetor air control lever is moved inboard and
forward), cold ram air flows to the carburetor. When
the control lever is in the HOT AIR UNRAMMED position
(reached from the COLD AIR RAMMED position when the

- — -_ﬂ.:._ ey T "_""_._“.'3“1"??9"_"?‘.."';- .
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1. Landing Gear Warning Horn
2. Side Air Outlet Control Knob
3. Anti-G Suit Connection
4. Wing Flap Handle
5. Armrest
6. Aileron Trim Tab Control Knob
7. Landing Light Switch
8. Throttle
9. Throttle Locking Lever

10. Gun Sight Twist Grip

11. Water Injection Switch

12. Microphone Button

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

Figure 1-5

13. Bomb (Tank) Salve Levers
14. K-14 Gun Sight
15. Propeller Control

16. Gun Sight Selector-Dimmer
Control Panel

17. Landing Gear Handle

18. Shoulder-harness Locking Handle
19. Elevator Trim Tab Control Wheel
20. Rudder Trim Tab Control Knob N

21. Hydravlic Pressure Gage (For
Ground Checks Only)



2. Tail Warning Radar Panel
3. Canopy Crank -

4. IFF Control Panel

5. Fluorescent Light

6. Oxygen Flow Indicator

7. Oxygen Pressure Goge

8. Range Receiver Control Box

9. Oxygen Regulator

7. 0. No. IF-51H-1 Section |

10. Side Air Outlet Control Knob

Figure 1-6

11. Side Alr Outlet Alr Control Handle

12 Onnon Hose ..

13. Map Case

14. Seat Adjpstment Lever

15. VHE Volume Control ¥
16. VHF Circuit Breakers :
17. VHF Control Box

18. tlomc'ng Receiver Control Switch .
126-31-369A
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control lever is moved inboard and back to the FILTERED
AIR position, then outboard and forward), warm un-
rammed air flows to the carburetor. When the control
lever is in the FILTERED AIR position, air enters the in-
duction system through two filter units in the forward
section of the engine cowling.

wasns )

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

COOLING SYSTEMS.

There are two complete and separate cooling systems
used in this airplane. One system, the engine cooling

pEPRESS FECAL

RELEASE
%nmr

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

system, is used to cool the engine, The other, the after-
cooling system, cools the supercharged fuel-air mixrure.
Coolaat from each system passes through its respective
portion of the dual radiator, located in the aft 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 coolant tem-
perarure. The coolant solution consists of water and
ethylene glycol in varying percentages depending on
outside operating temperatures.

ENGINE COOLING SYSTEM. An engine-driven
pump pressurizes the engine cooling system (figure
1-10), which has a capacity of 14.4 gallons including 2
gallons in the coolant header tank. The system may be
filled ac the coolant header rank, which is accessible
through the dzus-fastened door at the<forward end of
the engine upper left cowling. (See figure 1-16.)

"I.’Il’. FEDAL
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Figure 1-8

AFTERCOOLING SYSTEM. The aftercooling system
(figure 1-10) is a low-pressure type and has a system capa-
city of 6.2 gallons. This capacity includes the aftercool-
ing header tank, which conrains one gallon. (See figure
1-16.) Coolant is forced by an engine-driven pump
through the radiator to the supercharger cooling
jackets, and from there returns to the afrercooler unit,
cooling the fuel-air mixture before it enters the com-
bustion chambers of the engine 1o minimize the pos-
sibiliry of detonarion.

COOLANT FLAP CONTROL SWITCH.

Airflow through the dual radiator is controlled by an
electric acruator which is mechanically connected to the
coolant flap. The operation of the actuator is controlled
by a switch (28, figure 1-4) located on the right side of
the front switch panel. The switch has four positions:
AUTOMATIC, OPEN, CLOSE, and OFF. The AUTOMATIC
position is used for normal operation; the switch is
heid in this position by a spring-loaded guard. With
the switch in this position, the temperarure of the cool-
ant governs the amouat the coolant flap will be opened
or closed. From the spring-loaded OPEN or CLOSE posi-
tion, the switch rerurns to OFF when released. These
two positions permit the pilot to open and close the
coolant flap as desired during ground operation or if
manual adjustment is necessary during flight. For all

ground operation, the switch should be held at OPEN
until the coolant flap is fully opened, then should be
released to OFF.

COOLANT FLAP EMERGENCY RELEASE
HANDLE.

A manual coolant flap emergency release handle (11,
figure 1-7) is located on the floor of the cockpit, to the
right of the seat. Ia case of actuator failure, a quick pull
of this handle mechanically extends the coolant flap an
additional 54 inches by increasing the length of the
linkage to the coolant flap. If the coolant flap is com-
pletely closed, che flap will open to a minimum of 7
inches. After the coolant flap emergency release handle
has been pulled, there is no means of resetting it in
flight, nor is there any emergency means of closing
the flap.

SUPERCHARGER.

The engine-driven, rwo-speed, two-stage supercharger
is of the centrifugal type automartically controlled by
a dual-element aneroid-type pressure switch vented to
the carburetor intake pressure. One element of the
aneroid switch is calibrated to give best performance
at Military Power. The other element is controlled by
the warer injection switch and is calibrated to give best

9
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Figure 1-9

performance at War Emergency Power. At powers be-
low War Emergency Power, with the supercharger
control switch at AUTO, the aneroid switch changes the
blower speed from low to high at the altitude for best
performance at Military Power, It is calibrated to shift
the supercharger to high blower between 20,900 and
24,900 feet airplane altitude, depending on airspeed.
To prevent excessively frequent blower speed changes
resulting from small speed or altitude changes near
shift altirude, the aneroid switch is constructed so that
the shift downward from high to low speed occurs
approximately 1300 feet below the upward shift point
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 carburetor air intake due to the
higher airspeed.

10

Note

In flight, the blower may shift at altitudes
other than specified in the preceding para-
graph. This condition is normal, since the
blower shift aneroid is referenced to carbu-
retor entrance air pressure, which increases
with indicated airspeed. Differences in air-
plane altitude at the time of blower shift are
due to the ram-air variations in climb, level
flight, and descent.

For minimum fuel consumption on long-range cruising
operations, it is advantageous to remain in low blower
speed above the altitude of shift. The ranges shown on
the charts in Appendix I are possible only when proper
supercharger speed is used. In case of blower shift an-
eroid failure, the supercharger automatically returns to

low speed.

o -
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SUPERCHARGER CONTROL SWITCH.

The supercharger control switch (24, figure 1-4), locared
on the right side of the froac switch panel, has chree
positions: LOW, AUTO, and HIGH. A spring-loaded guard
bolds the switch io the AUTO position. When the swirch
is at the AUTO position, the supercharger is controlled
by the electrical dual-element aneroid.type pressure
switch vented to the carburetor intake pressure. For
all normal operation, the switch should be at AUTO. The
LOW position is used to open the circuit to the super.
charger solenoid for low-blower operation in the event
the aoervid switch fails. The BIGH position permits
shifting to high blower below the preser shift altitude

and to operate high blower for ground checks.

IGNITION SYSTEM.

Two engine-driven, high-teasion 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 in-
tensiffes the spark of the right magneto to aid starting.

IGNITION SWITCH.

The ignitioa switch (33, figure 1-4) is located on the
front swirch panel and has four positions, oFr, », 1, and

BOTH.
| coumon
| D,
To pmeni accidentai engioe start, be sure
:gmuon switch jis moved to OFF after stopping

Gﬂglﬂ!

e

PRIMER SYSTEM.

The electrically energized priming system gets its fuel
from the engine-driven fuel pump and consists of a
primer, solenoid valve, momentary-on switch, and con-
pections to the induction manifold. Holding the primer
switch ON for one sacond is equivalent to one stroke of
a mapual primer.

PRIMER SWITCH. ,

The primer switch (26, figure 1-4) is locaced oo the
front switch panel and has two positions, OFF and mo-
mentary ON. When the primer switch is held-on, the
solenoid valve mounted on the carbureror permits fuel
to pass to the primer lines and ioto the induction mani-
fold. Usually 3 or £ seconds is sufficient to prime a cold
engine. The engine should be primed only when it is
rurning over.

12
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STARTER SYSTEM.

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

STARTER SWITCH.

The starver switch (25, figure 1-4; figure 4-8) located
oa the front swicch panel, has an ON position and a
spring-loaded guarded OFF position. Holding che switch
at ON energizes both the starter and the booster coil,

AUTOMATIC MANIFOLD PRESSURE REGLULATOR.

The Simmonds automatic engine control unit, mounted
on the supercharger housing and using engine oil for
operation, automatically maintains a constant manifold
pressure at sll pawer settings between 25 and 67 in. Hg
up to the critical altitude of the engine. If at any time
the operating oil o the control unit should fail, the
vaoit becomes fully manual over the entire range of
manifold pressure available. The maximum available
ac this cime is approximately 52 in. Hg. A magual over-
ride is mechanicaily linked o e coatrol unit from
the throttle to manually close the butterfly valve o
prevent a runaway eagine during stacting. Seopping
and starting procedures must be swrictly followed m
prevent runaway engine during starting. The advancage
of the antomatic control unit in constantly maintaining
a selected manifold pressure more than compensates
for the difficulty of carburetor ice detection and strict
stopping and starting procedures.

ENGINE INDICATORS.

Standard engine instruments are provided in the air-
plane. The oil pressure, fuel pressure, aod manifold
pressure gages indicate pressure readings directly from
the engine. The mchometer is self-generated. Power
from the airplane electrical system is required to operate
the oil remperature, coolant temperature, and carbu-
retor remperature indicators,

WATER INJECTION SYSTEM.

A water injection system is incorporated to enable eo-
gioe operation at 80 in. Hg manifold pressure (War
Emergency Power—Wet). The system includes 2 10-
galton wateralcohol ok, an eleciric pump, a pressure
regularor, a pressure switch, and a water pressure gage
for ground checks. The system is put in operation from
the cockpit by use of the throtle and a water injection
switch. When the system is in operation, the coolant
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flap accuacor conerol automatically shifts to the high.
temperature band and the manifold pressure regulator
is automatically resec o permit the bigher manifold
pressure. After the water injection switch closes the
circuit, the system is fully automatic, Whean the thrortle
is advanced through che gate, breaking the mfety wire,
tbethmdemmmhmpkmthecmitmd the
water-alcohol mixture is injected wich che fuel at the
fuel discharge noxzle in the carburetne. Operation of
che water injection system is limited co approximacely
7 minutes because of water supply. When the warter
supply is exhausted, the water pressure drops, causing
the pressure switch 0 open the circuit. The manifold
pressure regulator thea resumes normal operation of
67 in. Hg manifold pressure for War Emergency Power
=Dry.

WATER INJECTION SWITCH.

The water injection switch (11, figure 1-5), located on
the left longeron above the throttle quadrant, has oN
and OFF positions. When the switch i3 moved to oN,
the water injection system is ready for operation and
is fully avtomatic. The system automatically shuts off
when the water supply is exhausted. If the throtide is
retarded, then returned to War Emergency Power posi-
tion afrer the water supply i exhausted, a momentary
surge of manifold pressure will result on late airplanes ¥

=

On late airplanes,® be sure water injection
switch is moved to OPF sfcer water supply is
exhausted; otherwise, damage to engine may
multwhenthethmlesadvancadeu :
Emergeacy Power,

PROPELLER.

The engine drives an 1I-foot l-inch diameter, four

bladed, constant-speed Aeroproducts propetier. A pro-
peller control in the cockpit mechanicaily controfs s

Section t

governor. The control setting determines the engine
tpm, which is maintained consmnt by the propeller
governor. The propeller control may be positioned at
INCREASE Of DECREASE, OF t0 any intermediate position.

OIL SYSTEM.

Eagine lubricstion is accomplished by & dry-sump, pres-
sure-type system. A 13.75-gallon oil tank with s 2.25-
gallon expansion space supplies the enginedriven oil
pump. The oil passes throngh a filter and oil pressure
relief valve before being distributed to varions parts
of the engine. After Jubricating the necessary parts of
the engine, the vil flows to the engine sump; the scav-
enge pump then forces it through s hest exchanger. A
thermostatically controlled valve oa the heat exchanger
either rounres the oil through the core to be cooled or
bypassestbecmmthanheonlgosdﬂecdylntheml

. tank. The coolant passing through the hest exchanger

raL.
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governar contained in the propeller to select and hold s

desired 1pm. The will maintmin = selected
rpm regardless of varying air loads oc fight atrirudes
by directiog pressurized oil from the integral reservoir

to a piston in each blade. The governor, oil pump, snd 5 -

oil supply are all conained within a regulator aaunbiy
onthebackofthepmpell«hub.

PROPELLER CONTROL

A propeller control (15, figure 1-5), located on the throt-
tle quadrant, is mechanically linked to the propeller

*F-5TH-10 Alrplanes AF44-64688 and subsequant
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is cooled in the aftercooler section of the coolant radia-
tor. See figure 1-16 for oil grade and specification. A
dip-stick type gage, used to measure the amount of oil
in the mnk, is located adjacent to the fller neck. An oil
dilution system is provided w facilitate cold-weather
starung.

Ol DILUTION SWITCH.

An oil dilution switch (27, figure 1-4}, located on the
froat swirch panel, actuates the oil dilution solenoid,
permitting fuel from the engine-driven fuel pump to

_enter the oil system. This switch is spriog-loaded to

OFF, and must be held ON for oil dilution.

Nofte
The oil dilutica period must be beld = a
mmumof.’pmmlmmpumhﬂunef

L]

O SYSTEM mnlca'tols. R

An engine gage unit (11, ﬁgml-o,mﬁ'onthe
mtmmmmmmln%ﬂm

. ",-,__\

run s?stm. L e

i -Thefnehym(ﬁgm l-ll)cnmmoﬁheesdhed

ing mnks: one in each wing, and & fuselage tank. The
right wing tank and fuselage tank hawe their own
gravity-fed electric submerged-type boosier pumps re-
ceiving power from the electrical system of the airplage,
The left wing tank has 0o booster pump. Fuel from the
left wing tank flows by gravity to the right wing mak

' [
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through check valves. The booster pumps supplement
the engine-driven fuel pump and will handle the fuel
needs of the engine at all altitudes if the engine-driven
fuel pump fails. If the booster pumps fail, the engine-
driven fuel pump will supply fuel only up to approxi-
mately 8500 feet. There are provisions beneath each
wing for carrying either two 75-gallon, two 110-gallon,
or two 165-gallon drop tanks. '

Caution
If installation of 165-gallon drop tanks is
necessary to accomplish a particular mis-
sion, accelerated maneuvers are limited to
those absolutely necessary to conduct nor-
mal flight, 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 art 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 10,000 feet. See figure
1-12 for fuel quantity data and figure 1-16 for fuel grade
and specification.

FUEL SYSTEM CONTROLS AND INDICATOR.

FUEL TANK SELECTOR HANDLE.

The fuel tank selector handle (8, figure 1-7) is located
below the instrument panel, on the pedestal. The handle
is mechanically connected to the fuel selector valve,
mounted berween the rudder pedals below the cockpit
floor, and has the following positions marked on the
mounting plate: OFF, R.H. COMBAT DROP TANK, MAIN
WING TANKS, FUS. TANK, and L.H. COMBAT DROP TANK.

Section|
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Figure 1-12
With the fuel selector handle at OFF, the selector acts as
a fuel shutoff valve. A switch incorporated in the se-
lector handle assembly is 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. The booster pump in the tank not actually
supplying fuel is automatically shut off.

FUEL BOOSTER PUMP SWITCH.

A fuel booster pump switch (29, figure 1-4), located in
the center of the front switch panel, is wired in series
with the fuel selector electrical system. The switch has
ON and OFF positions and must be in the ON position
before the booster pumps will operate. o 4

BOMB OR DROP TANK SALVO LEVERS.

The drop tanks can be released whenever desired by
pulling the two bomb tank salvo levers (13, figure 1-5)
located on the left side of the cockpit, by the front
switch panel. The bomb tank salvo levers provide a
selective mechanical release of the drop tanks or bombs
independent of the electrical bomb release system.

FUEL QUANTITY GAGE.

Fuel quaantity in the individual tanks is indicated by a
single gage (12, figure 1-4), located on the instrument
panel. The single gage has three individual pointers,
which show the fuel quantity in their respective tanks.

15
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The bartery-disconnect switch musc be ON before the
iodicators will operate. No fuel quantity gages are in-
stalled for the drop tanks.

ELECTRICAL POWER SUPPLY SYSTEM.

The 28-volt direct-current electrical system (figure 1-13)
receives power from a 28-vole, 100-ampere, engine-
driven generator. A 24-volc storage battery supplies
current whee the generator outpur is less than 26.5
volts. Ao external power recepracle is located on the
left 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 grouad o start
the engine or 1o operate the electrical system when the
engine is shut down.

The polarity of the external power must be
the same as that of the airplage.

An inverter supplies 400-cycle, 26-vole alternating cur-
rent for operation of the remoce-reading compass. The
inverter receives its power directly from the battery
whenever the battery-disconaect switch is on.

CIRCUIT BREAKERS.

All electrical circuits in the airplane are protected
either by manual reset or automatic circuit breakers.
A mechanically operated circuit-breaker reser buteon
(7, figure 1.7), located ia the center of the front switch
panel, resees all open manual reset circuit breakers
when pushed.

ELECTRICALLY OPERATED EQUIPMENT.
See figure 1-13.

ELECTRICAL POWER SUPPLY SYSTEM CONTROLS
AND INDICATOR.

BATTERY-DISCONNECT SWITCH.

A batrery-disconnect swiech (32, igure 1-4), located in
the cenrer of the front switch panel, has an oN aod an
OFF position and allows battery power to be supplied co
the airplane electrical systeem. The switch should be
in the OFF position when external power is used for
starting, 1o conserve the battery. When the engine is
operating and external power is disconnected, the
battery-disconnect switch should be placed in the on
position. The switch should always be placed in the
OFF position upon leaving the airplane.

¥T. Q. No. tF-51H.?

GENERATOR-DISCONNECT SWITCH.

The generator-disconnect switch (34, figure 1.4), lo-
cated directly to the left of the battery-disconnect
switch, has ON and OFF positions. With the swirch in
the OFF position, generator power output is not avail-
able to the airplane electrical system. The generator
“cut-in” speed is about 1200 rpm, and power output is
available when the generator-disconnect switch is at
ON. On some airplanes, a spring-loaded guard holds
the switch at ON, while oo other airplanes the switch
is saferied ON. The switch should not be moved to OFF
except when necessary for maintenance.

AMMETER.

An ammeter (30, figure 1.4), located on the lower
section of the right switch panel, is calibrated for a
maximum reading of 150 amperes. The ammeter in-
dicates the amount of current being supplied by the
generator, and its reading increases each time an addi-
tional electrical vait is used. The maximum allowable
amperage is 100, and this should be indicated only for
a short period of time.

HYDRAULIC POWER SUPPLY SYSTEM.

The hydraulic power supply system (figure 1-14) is an
open-center system that is used o operate the landing
gcar and wing flaps. The hydraulic system operates at
8 normal pressure of 1750 (=50} psi. Since the system
is 20 open-center type, after completion of any hy-
draulic operation, the respective controf handle must
be left in the neutral position to relieve the engine-
driven hydraulic pump of continuous operation against
pressure. Although the wheel brakes have a separate
bydraulic system, they derive hydraulic oil for their
operation from the hydraulic reservoir,

musz be in NEUTRAL before the wing flaps
will operate., Larer airplanes permit the
wing flaps 1 be operated when the landing
gear handle is at UP or DOWN,

® During wing flap operation, no pressute 1o
the landing gear is available until the wing
flap handle is released. .

HYDRAULIC SYSTEM INDICATOR LIGHT.

An amber indicating light (35, figure 1-4), locsted on
che front switch panel, illuminates when pressure builds
ap to approximately 1500 psi following operstion of

e e R | — E—— = = == - -
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the wing faps or landing gear. Returning cbe landing
gear handle to NEUTRAL or releasing the wing flap
handle puts out the light by relieving the hydraulic

pressure.

Do oot allow the amber indicating lighe to
remain on for more than 3 minutes, as damage
to the hydraulic svstem could occur.

FLIGHT CONYROL SYSTEM.

The ailerons, elevators, and rudder are conveationally
operated through dual cables by a coneol srick and
rudder pedals. Trim tabs on each of the primary sur-
faces are operable from the cockpit by 2 cable system.

FLIGHY CONTROLS.
CONTROL STICK.

The conrol stick has a conventional-type grip, which
incorporates a gun and-camera trigger switch. A bomb-
rocket release buttoa is located on the top of the srick
Egrp.

CONTROL SURFACE LOCK.

A control surface lock {2, figure 1-7) is locared ar the
base of the front control pedestal. The lock consists of
a spring-loaded bracker and focking plunger. The lock
bracket is held in a dowoward position by a spring
te prevent inadvertent locking. When che plunger is
pulled ocur of a positioning clip and the bracket is
raised, the contral stick may be locked. holding the
elevators in a full down pesition and the ailerons neu-
tral. The rudder is not locked unsil che rudder pedals
are moved 1o a neutral position. The unir is unlocked
when the plunger is pulled outboard, the stick is pulled
aft, and che plunger and bracker are released.

RUDDER PEDAL ADJUSTMENT LEVER.

A lever (3, figure 1-7), located on the ourboard side
of each pedal, permits adjusting the position of the
rudder pedals, When the lever is moved in an ourward
direction, the pedals may be adjusted to any desired
leogth. A spring-loaded pin, which engages ia holes
on the pedal linkage, automatically drops into place
when che lever is released. Both pedals must be adjusted
equaily.

TRIM TAB CONTROLS.

ELEVATOR TRIM TAB CONTROL WHEEL. The
elevator trim tab control wheel (19, fgure 1-3) is lo-
cated on the left side of the cockpit, below and aft of
the throetle quadrant. The elevator trim tab control

Section |

wheel is mounted in a vertical plane and is conoecred
10 the elevator trim rabs by dual cables. Rolling the
wheel forward in the direction of the NH arrow makes
the airplane nose-heavy, and rolling the trim wheel in
the direction of the TH arrow causes a til-heavy con-
dition,

RUDDER TRIM TAB CONTROL KNOB. The rud.
der trim mb control koob (20, figure 1.5) is located
horizontally on the left console and is marked “R™ and
"L" with indicating arrows. A geared pointer indicates
the number of degrees the trim tab is moved. Dual
cables connect the control knob with the cable drum
and acruating screw. A reverse boost action of the trim
tab is obrained by a linkage which causes the rudder
trim tab to move slightly in the same direction as the
rudder, making it necessary to increase rudder pedal
pressure 1o obtain an increase in yaw.

AJLERON TRIM TAB CONTROL KNOB. The
aileron trim tab control knob (6, figure 1-3) is mounted
vertically oa the lefr side of the cockpit, just aft of the
thrortle quadrant, and is marked “R” and “L" with
indicating acrows. A geared pointer indicates the aum.
ber of degrees the trim tab on the lefr aileron is moved.

WING FLAPS.

The wing flaps are hydraulically actuated, and travel
is controlled by a handle in the cockpit. Fhe wing flaps
have a toral dowaward travel of {3 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. The flaps must not be lowered fully in
flight until airspeed is below 160 mph 1AS.

Eg CAUTION 2{

On early airplanes, the landing gear handle
must be in NEUTRAL before the wing fiaps will
operate, Later airplanes permit the flaps to be
operated when the landing gear handle is ac
UP Of POWN.

WING FLAP HANDLE.

The wing flap handle (4, figure 1-3) is located on the
lefr side of the cockpit, just below the upper longeron,
and has five positions: 0°, 107, 20°, 307, §0°. An addi-
tional mark below the 4D0° position indicates the
{5-degree position. For operation, it is necessary to
hold the wing flap handle up or down until the flaps
and handle reach the desired position. {Follow-up link-
age berween the flaps and the flap handle positions the
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flap handle at the same position as the flaps.) The flap
handle must then be released to permit the wing flap
selector valve to return to a neutral position, which
permits the hydraulic pressure to by-pass (for landing
gear operarion) and locks the flaps in the position
selected.

LANDING GEAR SYSTEM.

The landing gear system on the airplane is a conven-
rional type, with a steering and free-swiveling mech-
anism provided for the nonretractable tail wheel. Main
wheels retract inboard into the belly of the airplane,
and fairing doors cover the wheel well and strut open-
ings. After the landing gear is down and locked, the
fairing doors close to prevent dirt, etc, from entering
the wheel wells. An emergency bungee is incorporated
to pull the landing gear to the down-and-locked posi-
tion in case of hydraulic system failure. It may be
necessary to relieve hydraulic pressure by use of the
flap handle and to rock the wings before the emergency
bungee can pull the landing gear down. If leakage to
the landing gear selector valve is broken, an emergency
mechanical means is provided to operate the landing
gear selector valve and uplocks. Landing gear warning
lights indicate positions of the main gear and fairing

doors.

During wing flap operation, there is no hy-
draulic pressure available to the landing gear
until the wing flap handle is released.

LANDING GEAR SYSTEM CONTROLS.

LANDING GEAR HANDLE.

The landing gear haadle (17, figure 1-5), located on
the left side of the cockpit, near the floor beside the
seat, has UP, DOWN, and NEUTRAL positions. Through
a mechanical linkage, the handle positions the landing
gear selector valve and releases the main gear locks and
fairing door locks. The handle is spring-loaded out-
board and has notches at each position for the handle.
The handle must be moved inboard before it can be
moved to either UP or bOWN position. The gear handle
is returned to NEUTRAL (to lock the fairing doors) after
the hydraulic pressure indicator light has been illumi-
nated for 30 seconds. Waiting for the light indication
ensures that the gear has reached the selected position.
If the landing gear handle is accidentally moved to UP
while the airplane is on the ground, the weight of the
airplane prevents the landing gear from retracting. The
airplane must be moving to retract the gear on the
ground.

20
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Warning
Do not reverse movement of landing gear
handle after starting it toward the DOWN
position.

WARNING

Reversing the movement interrupts the op-
erating sequence and may result in gear and
door interference.

LANDING GEAR EMERGENCY RELEASE
HANDLE.

A landing gear emergency release handle (1, figure
1-7) is located on the floor, directly aft of the control
pedestal. Although normally the landing gear handle
is moved to the DOWN position for emergency opera-
tion of the gear, the emergency release handle is used
in event the landing gear control handle linkage is
broken. The landing gear emergency release handle
operates the landing gear selector valve and releases
the locks on the landing gear and fairing doors. It re-
places the landing gear handle operation in an emer-
gency, but will only lower the gear.

LANDING GEAR SYSTEM INDICATORS.

LANDING GEAR WARNING LIGHTS.

Three green lights and a red light (31, figure 1-4) are
provided in the center of the front switch panel to
indicate fairing door and landing gear position. All
lights are push-to-test type and are equipped with dim-
mer masks. The green safe light for the rail wheel will

N
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not operate because of the fixed tail wheel. The warn-
ing lights operate as follows:

1. With the wheels down and locked, the green
lights are on. The red light is off regardless of throttle
position.

2. With either or both wheels in any unlocked posi-
tion but not fully retracted, and regardless of fairing

door position, one or more green lights are off and the
red gear unsafe warning light is on.

3. With the wheels fully retracted and the throctle
forward, all lights are off. If the throttle is retarded,
the red light comes on. If the fairing doors are open

to any degree when throttle is retarded, the red light
comes on.

LANDING GEAR WARNING HORN.

A landing gear warning horn is located aft of the pilot’s
seat. The horn sounds if the landing gear is in any po-
sition other than down and locked and the throttle is
retarded below minimum cruising power. A horn cut-
out button (36, figure 1-4) is provided on the front
switch panel. After the cutout button is used, the horn
circuit is automatically reset when the throctle is ad-
vanced beyond the minimum cruising power position.

TAIL WHEEL STEERING. ’

The rail wheel is selectively free-swiveling or steerable.
When the control stick is moved aft of the neutral po-
sition, the rtail wheel is direct-steering 6 degrees right
and left through a cable system tied to the rudder
pedals. Moving the control stick forward of neutral
allows the tail wheel to free-swivel.

Note

The tail wheel cannot be locked after full-
swiveling unless the rudder is in the neutral
position and the control stick is in the normal
or aft position.

BRAKE SYSTEM.

The main landing gear spot-type brakes, each wheel
having a three-spot unit, are operated in a conventional
manner when the rudder pedals are depressed 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 is lost.

PARKING BRAKE HANDLE.

A parking brake handle (6, figure 1-7) is located below
the center of the instrument panel. Pulling this handle
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out after depressing the brake pedals locks the brakes.
The brake pedals must be released while the parking
brake handle is held out. Releasing the brakes is accom-
plished by depressing both brake pedals.

INSTRUMENTS.

The instruments are classified into three groups: flight,
engine, and miscellaneous. Suction for the directional
8yro, gyro horizon, and turn-and-bank indicator is sup-
plied by an engine-driven vacuum pump. Static pressure
for the altimeter, airspeed indicator, and rate-of-climb
indicator is taken through a static plate mounted on
each side of the fuselage just forward of the stabilizer.
Pitot pressure is supplied through a pitot head located
beneath the right wing. A remote-indicating magnetic
compass and a magnetic stand-by compass are installed.

Miscellaneous instruments consist of an ammeter and
a clock. i

EMERGENCY EQUIPMENT.

SIGNAL PISTOL.

On Airplanes AF44.64160 through -64279, a signal
pistol is stowed on the aft side of the cockpit, alongside
of the pilot’s seat.

Signal pistol must not be stowed while
loaded, as it is cocked when breech is
closed,

21



Section |

SIGNAL PISTOL MOUNT.

A signal pistol mount is installed directly above the
stowage bracket on the left side of the fuselage. The
mount incorporates recoil springs and is fixed to permit
the pistol to be fired outboard and aft. Cartridges are
stowed in a canvas container strapped to the floor to
the right and aft of the pilot’s seat.

CANOPY.

The canopy is a one-piece plastic type that slides rear-
ward on tracks to permit entrance to the cockpit. Man-
ual means of opening the canopy are provided inside
and outside of the airplane. A means of mechanically
declutching the mechanism, to permit the canopy to
be pushed open, is provided for the outside of the
cockpit. An emergency means for mechanically releas-
ing the canopy from either inside or outside of the
airplane is also provided.

CANOPY CONTROLS.

CANOPY HANDCRANK.

A canopy handcrank (3, igure 1-6; figure 1-15), located
on the upper right longeron below the windshield bow,
is used for normal canopy operation. The handcrank
handle has a spring-loaded latch, which, when de-
pressed, allows the handcrank to be rurned to operate
the canopy. When the latch is released, the canopy is
locked in any desired position.

g
£~ ¥ CONTROLS

Figure 1-15
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CANOPY EXTERNAL DECLUTCHING BUTTON.

A flush button on the right side of the fuselage (figure
2-2), below the windshield bow, allows sliding the
canopy aft from ouwside the airplane. Depressing the
button declutches the canopy handcrank so that the
canopy can be manually slid aft on its attachment rails.
A flush-mounted handle on the right side of the canopy
facilitates moving the canopy fore or aft.

CANOPY EMERGENCY RELEASE HANDLE.

A canopy emergency release handle (19, figure 1-4;
figure 1-15), located in the cockpit, permits jettisoning
the canopy during in-flight emergencies. The handle is
located on the upper right longeron, and light-gage
safety wire is used to prevent inadvertent actuation.
Pulling the handle out and back mechanically releases
the latch, which allows the canopy to disengage from
its track and to blow clear of the airplane.

g |
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Warning
Before emergency release of the canopy

in flight, drop seat and lower head as
much as possible.

(e )

If excessive force is used in closing canopy, it
may be necessary to crank the canopy back
enough to relieve pressure against the wind-
shield bow before the emergency release is
effective.

P o

..(""‘\



T. 0. No. 1F-51H-1

CANOPY EXTERNAL EMERGENCY RELEASE
HANDLE.

An external canopy emergency release handle (figure
1-15) is provided on the right side of the fuselage, below
the windshield bow. The external emergency release
handle is directly linked to the internal handle, and
operation of the handle disengages the canopy from its
rails. The canopy may then be lifted off the airplane.

SEAT.

A bucket-type seat for the pilot has an adjustable height
mechanism; an inertia reel and a shoulder harness are
attached. The seat is designed for use with a seat-type
parachute, and a kapok-filled back cushion may be used
as a life preserver. The seat height adjusting lever is
located at the lower right side of the seat and allows
adjustment to any one of 12 height levels. A padded
headrest is provided at the top of the seat and is at-
tached to the seat armor plating.

Section |

SHOULDER-HARNESS LOCK HANDLE.

A two-position (locked and unlocked) shoulder-harness
inertia reel lock handle (18, figure 1-4) is located on the
left side of the pilot’s seat. A latch is provided for posi-
tively retaining the control handle at either position of
the quadrant. When the top of the control handle is
pressed down, the latch is released and the control
handle may then be moved freely from one position to
another. When the control is in the unlocked position,
the reel harness cable will extend to allow the pilot to
lean forward in the cockpit; however, the reel harness
cable automarically locks when an impact force of 2
to 3 G is encountered. When the reel is automatically
locked in this manner, it remains locked until the con-
trol handle is moved to locked and then returned to the
unlocked position. Rapidly pulling the shoulder harness
by hand will not check the automatic locking feature
of the inertia reel. When the control is in the locked

1. COOLANT HEADER TANK

2. HYDRAULIC RESERVOIR (RH SIDE)
3. AFTERCOOLER TANK

4. OIL TANK

5. WATER INJECTION TANK (RH SIDE)
6. LH WING FUEL TANK (RH SIMILAR)
7. FUSELAGE FUEL TANK

8. BATTERY

9. OXYGEN TANK FILLER

126-00-1543

Figure 1-16



£

Section |

position, the reel harness cable is manually locked so
that the pilot is prevented from bending forward. If
the harness is locked while the pilot is leaning forward,
the harness will retract with him as he straightens up,
moving in successive locked positions as he moves back
against the seat. To unlock the harness, the pilot must
be able to lean back enough to relieve the tension on
the lock. Therefore, if the harness is locked while the
pilot is leaning back bard against the seat, he may not
be able to unlock the harness without first releasing it
momentarily at the safety belt (or releasing the harness
buckles, if desired). The locked position is used only
during aerobatics and flight in rough air, or as an added
precaution when a crash landing is anticipated.
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CAUTION

All switches not readily accessible with the
harness locked should be properly positioned
before the harness lock handle is moved for-
ward to the locked position.

AUXILIARY EQUIPMENT.

Information pertaining to the description and opera-
tion of the following auxiliary equipment is included
in Section IV: heating and ventilating, defrosting,
communication, lighting, oxygen, anti-G suit, and
armament (guns, bombs, rockets, and sight).
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STATUS OF THE AIRPLANE.
FLIGHT RESTRICTIONS.

Detailed airplane and engine limitations are listed in
Section V.

FLIGHT PLANNING.

From the operating data contained in Appendix I, de-
termine fuel consumption, correct airspeed, and power
settings necessary to accomplish the intended mission.
The Appendix data will enable you to properly plan
your flight so that you can obtain the best possible
performance from your airplane.

WEIGHT AND BALANCE

Refer to Section V for weight and balance restrictions.
Refer to Handbook of Weight and Balance Data T. O.
No. 1-1B-40 for loading information. Before each mis-
sion, make the following checks:

1. Check take-off and anticipated landing gross weight
and balance.

2. Check that fuel, oil, armament, and special equip-
ment carried are sufficient for the mission to be accom-
plished.

3. Check that weight and balance clearance (Form F)
is satisfactory.

ENTRANCE.

A step artached to the landing gear oleo strut permits
mounting onto the wing. (See figure 2-1.)

- ~
AN J"“\E %
L T 5, \________,_...———-'_-.
L4 = A RE .--_-_ 3 ‘a
_" . \2 \f‘, ,._“’
S/ ; ,':.-‘:,;"?
0 é) 43 e b;&rf‘_p _;:
"__, = t"
Caution Z
The leading edge of the wing should not
be used as a step because of the possibit-
ity of damage to this area.

However, the section approximately 12 inches
aft of the leading edge is sufficiently rein-
forced.



Section Il T. 0. No. 1F-51H-1

Enter airplane on right side.

CAUTION:

Avoid stepping on unsupported
areas of wing.

Push in on release button below
windshield frame and slide canopy
aft.

NOTE:

After canopy is open sufficiently to
reach inside cockpit, use handerank
to run canopy fully open.

126-00-1548
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When the canopy decluiching button, locared oo the
right side of the airplane, below the windshield frame,
is depressed, the canopy can be opened snough to enable
use of the canopy handcraak inside the cockpit. A mesns
for mouating onto the wing from the left side is also
provided. However, the canopy canaot be opened from
this side,

BEFORE EXTERIOR INSPECTION,

Check Form 1 for engineering starus, and make sure
airplane has been properly serviced. If at a strange Beild,
check cooling system before flight. Before removing
coolant cap, Jet cool for at least oce hour. See fgure 1-12
for complete servicing daca. Prior to the exterior inspec-
tion, make the following safety checks:

1. Landing gear bandle NEUTRAL.

. Bartery-disconnect switch OFF.

. Ignition swirch oOFF.

. Guan safety switch oF¥.

Bomb arming switches OFF.

. Rocket release switch OFF.

. Bomb-rocker selector switch oFr.

RN AR

EXTERIOR INSPECTION.

Exterior inspection should be sccomplished as showa
in figure 2-2.

ON ENTERING COCKPIT.
INTERIOR CHECK (ALL FLIGHTS).

Note
This procedure is arranged in a clockwise di-
rection around the cockpit in order 10 mini-

mize the necessary motions and still check each
item thoroughly.

1. Fasten safety belt and shoulder barpess. Check
operation of shoulder-harness lock; leave UNLOCKED.

2. Adjust seac level to obtain full vave!l of rudder
pedals in extreme position.

3. Adjusc rudder pedals for proper leg length to ob-
tain full brake coatrol. Press foot against lever on ourer
side of each pedal.

4, Unlock control lock at base apd just forward of
control stick by pulling plunger oa right side of Jock.

5. Check controls for free and proper movement,
watching control surfaces for correct respounse.

6. Wing flap handle full up.

7. Landing light swiwch OFF,

8. Gun sight gyro motor switch ox (K-14A sight
only).

Section I

CAUTION 8

To prevenr damage to gyro, make sure guo
sight is operating before starting engine and
keep sight on at all times when engine is
tunaing.

9. Thrortle one inch open {in START position!,

10. Friction lock oo throtrle quadeant adjusted for
fricrioo.

11. Propeller coneral full INCREASE.

12, Watet injection switch GFF.

13. Gyro instruments vocaged.

14. Altimerer set to field elevation,

15. Ignidion swicch GFF,

16. Check generator-disconnect switch ON,
17. Circuit-breaker reset button pushed.
18. Mixture conrrol at IDLE CUTOEF,

19. Parkiog brakes sev

20. Air temperamure modulactor lever at VENTILATION
WHEN HEATER OFF.

21. Air distribution selector at AIR OFF TURN HEATER
OFF.

22. Fuel rank selector handle o MAIN WING TANKS.

23. Check landing gear waroing lights, (Batery-
disconnect switch ON temporarily.)

24. Note manifold pressure reading (field barometric

pressure} for subsequent use duribg preflight eagine
check.

25. Clock set,

26. Supercharger coacro! switch AuTO.

27. Cockpit heater switch OFF.

28. Pitot heater switch OFr.

29. Guo hearer swich oz,

30. Check canopy emergency release haandle for
safetying.

31. Radio and communication equipment switches
OFF. -~

32. Carburetor air control lever at FILTERED AlR for
all ground operation. ‘

33. Coolant flap emergency release handle for
safetying. .

34. Oxygen gage pressure 400 psi, Test oxygen equip-
ment for operation,

INTERIOR CHECK (NIGHT FLIGHTS).

In addition to the preceding check, perform the foilow-
ing checks for night operation:

1. Turn on and check all cockpit ligho.
27
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2. Turn on position lights,
3. Make sure personal gear includes a flashlight
4. All swiches OfF after checks are completed.

STARTING ENGINE,

The following procedure should be used to start the
engice. Starting should be accomplished with the air-
plane on a paved surface and headed into the wind
whenever possible. Have the fire guard stand at che cight
wing tp for safery.
1. Ignitioo switch and bactery-disconnect switch OFF.
2. Mixture control IDLE CUTOFE.

3. Have ground crew pull propetler through several
revolutions,

1. Exrernal power supply connected. (Bartery-discon-
nectswicch ON if exreraal power supply is not available.)
Note
Use of battery power is considered an emer-

gency measure,

3. Check rhrottle apen approximately one inch (1500
rpm}. (To START position on lace zirplanes.)

CAUTION .

To prevent runaway engine, the throttle should
noc be advanced beyond one inch for starting.
If the throttle is beyond this point, the bucter-
fly position ia the carburetor must be visually
checked before the engine is started.

6. Coolant flap control switch at OPEN until flap is
fully opened; then release switch to OFE.

!{ CAUTION

For all ground operation, the coolant flap
should be fully opened to prevent overbeating,

7. Check thar propeller is clear,
8. Hold starter switch at ON.

9. Ignition switch to BorH after six blades have

passed.
CAUTION 1‘

Keep hand on ignition switch ready for emer-
gency shutoff in case of runaway engine. {In
case of runaway engine, airplane must be tied
dowa for next rus-up.}

Section It

10. Fuel booster pump switch o ON.

1. Primer switch ON 2 seconds when cold, one
second when warm.

12. When engipe starts, move mixture control to RUN
and release primer switch as engine smooths out. Do not
jockey throttle. If engine does pot start after turniog
severa) revolutions, continue priming.

WARNING

The mixture control should always be in IDLE
CUTOFF when the engine is not firing, 1o pre.
vent excess fuel entering the induction system
and causiog a fire hazard.

13, Check oil pressure. If it is not at 50 psi within 30
seconds after engine starrs, stop engine and investigace.

14. Move barzery-disconnect switch to oN after dis-
connecting external power source,

ENGINE GROUND OPERATION.

Afmer engine starts, place supercharger control swicch
ai HIGH; then warm up engine at 1300 rpm until oil
temperature shows a dehnite increase and oil pressure
remains steady when additzional throcle is applied. The
following checks should then be made:

WARNING

Do not exceed 2200 rpm in high blower on che
ground, as this will tend 10 cause detonation.

1. Fuel system check—rotate fuel rank selector handle
and check fuel pressure for proper operating range of
each tank. Fuel boosier pump switch must be oN. If drop
tanks are installed, check fuel fow from each. Position

fuel tank selector handle at MAIN WING TANES for
take-off,

2. Radiator air outlet lap—move coolant flap control
switch 10 OPEN and CLOSE positions and have ocurside
observer verify its operation. Hold switch at OPEN
until radiator air ontlet Aap is fully open; then release
switch to OFF.

3. Check oil, coolant, and fuel gages for proper ind:-
cations. Place supercharger control switch at auToO.

4. lgnirton system check—ar 700 rpm, tura ignition
switch OFF momentarily. If engine does not cease firing
completely, shut down engine and warn all personnel
to keep clear of propeller.

29
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CAUTION

sl

1
4

Pecform this check as rapidly as possible, w0
prevent severe backfire when ignition switch is
rerurned to BOTH.

5. Propeller check — with propeller cootrel in full
INCREASE, set throttle to obtain 2300 rpm. Move pro-
peller back 1o DECREASE positioa 10 note maximum drop
of 300 rpm. Return control 1o INCREASE.

6. Manifold pressure regulator check — warch mani-
fold pressure during propeller check. Manifold pressure
should remain constant within one in. Hg.

7. Supercharger check - at 2300 rpm, place super-
charger control switch at HIGH; there should be ar least
a 50 rpm drop. Return supercharger control swirch to
AUTO.

8. Deleading spark plugs — should prolonged ground
operation be necessary, such as for checking engine
condition or performing numerous preflight checks, run
engine at 61 in. Hg manifold pressure and 3000 rpm
for oae coatinnous minute prior to wake-off.

g CAUTION i;

Do pot exceed 40 in. Hg during ground rua-
up without having rail tied down, because of
the possibility of airplane posing over. The
stick must be held full back on all rup-ups.

GROUND TESTS.

Check operation of wing flaps. Turn on oecessary com-
municarion equipment and ascertain that sigoals are
audible and clear. Check instruments in proper ranges.

TAXHNG.
Use the following procedure during taxiiog:

1. Remove chocks and release parking brake. Lec air-
plane roll forward slightly, and check brakes.

! CAUTION

.

Never allow taxi speed to build up before
checking brakes.

2. Steer a zigmg course 0 obuain an unobstrucred

view.

3. Taxi with stick slightly aft of neutral to prevent
excessive loads on tail wheel and 1o lock tail wheel. 1n

30
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the locked position, the tail wheel may be turped 6
degrees right or lefc with the rudder pedals. For sharp
rurns, push stick slightly forward of neucral position
o allow full-swiveling action of tail wheel.

4. Use brakes as lirtle as possible, wo prevent aver-
heating.

po=m e ————

CAUTION

In order 1o avoid excessive use of brakes, taxi
at idle rpm.

5. Upon reaching take-off position, stop airplane at

right angles to runway so that approaching airplanes
may be seen.

¥
) CAUTION |

Taxi cautiously to avoid damage from objects
which cires or propeller might pick up and
throw against radiator air outler faps.

BEFORE TAKE-OFF.

PREFLIGHT AIRPLANE CHECK.

Before take-off, check safery belt fastened and shoulder
harpess unfocked; thea check:

1. Primary Coatrols:
Check surface controls for free movement.

2. Instruments and Switches:

Altimeter set.

Directional gyro set.

Gyro horizon set.

All instrument readings in desired ranges.

All switches and controls at desired positions.

3. Fuel System:

Check fuel tank selector handle oa MAIN WING
TANKS. Be sure selector is in detent. (Refer w Section
VH for instructions concerning fue! sequence during
flighe.)

Fuel booster pump switch at ON.

Primer switch OFF.

4. Flaps:
Flaps set for take-off (UP for normal take-off).
5. Trim:

Trim tabs set for take-off (rudder 7 degrees k;

elevator 2 degrees NH; aileron O degrees).
6. Check all circuic breakers in.

7. Cbheck that cockpit enclosure is Jocked and rthat
canopy emergency release handle is saferied.

C e = =
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PREFLIGHT ENGINE CHECK.

Note

Tap instrument panel while performing checks
requiring rpm readings, to prevea: tachometer
sticking.

1. Check propeller at full INCREASE.

2. Power check—advance throtle to obrain 2300 cpm.
At this rpm, the manifold pressure should read ¥4 in. Hg
less than field barometric pressure within =14 in. Hg.

Note

Manifold pressure in excess of field baromerric
pressure indicates that the engine is oot pro-
ducing maximum power aand should be
checked.

3. Ignicion system check—at 2300 cpm, with propeller
in full INCREASE, move igaition switch from BOTH to L,
back to BOTH, then w B, and back ro BOTH. Let engice
speed stabilize at 30TH berweea checks. A maximum
drop of 100 cpm is allowable for the right magaeto and
120 rpm drop for the left magneco. 1f cpm drop is more
than allowable, spark plugs will have to be deleaded,
(Refer wo Engine Grouad Operation in this section.)

4. Idle speed check—idle engiae 2t §50 o 700 rpm
with chrottle agaiast idle stop.

5. Acceleration and deceleration check—with mixture
control ac RUN, advaace throttle from idle to 2300 rpm.

Engine should accelerare and deceferate smoothly, with
no tendency to backfire.

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

7. Carburetor air concrof lever at COLD AIR RAMMED
position. (FILTERED AIR of HOT AIR UNRAMMED only

if required.)
CAUTION g

Anticipate longer take-off rua if HOT AIR UN-
RAMMED is used.

8. Check mixcure control ac RUN.
9. Check supercharger control switch at AUTO,
10. Coolane Baps control switch at AUTOMATIC.

@ 1f coolant temperature exceeds 100°C, place
coolant flap contro! switch in OPEN position
uantil ais-boroe.

@ If coolant temperature exceeds limits and/or
the coolant relief valve pops off, the eagine
must be immediately shut down 2nd io-
spected for coolant leaks.

Soction N

il. If it is necessary to wait long before rake-off, re-
check magnetos o see if any spark plug leadiog is
preseat.

TAKE-OFF.

Plan your take-off according to the following variables
affectiog take-off technique: gross weight, wind, our-
side zir temperature, type of mowsy, and height and
distance of the nearest obstacles. See figure A-5 for re-
quired take-off distances.

NORMAL TAKE-OFF.

I order to perform a take-off within the diszance speci-
fied in the Take-off Distances charts (figure A-5), the
fotlowing procedure must be used:

1. Be sure rake-off area is clear and check final ap-
proach for aircrafe.

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

3. Advance throttle smoothly and steadily w Take-off
Power.

Note

It is recommended that 61 in. Hg and 3000 rpm
be used for all take-offs and that this power set-
ting be reached as quickly as possible afrer the
take-off run is started. Do not jam thrortie for-
ward, 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. Thronling
back tends to decrease the intensity of detovation or
preigaition and minimizes the chances of engine failure.
H this condition occurs on take-off, the spark plugs
must be changed before the nexs flight.

5. Do not attempt 1o lift tail too soon, as this increases
torque action. Pushing the stick forward unlocks the
t2i! wheel, thereby making steering dificule The best
take-off procedure is to hold the tail down wuntil soff-
cient speed for rudder control is anaioed and then 1
raise the tail siowly. '

MINIMUM-RUN TAKE-OFF.

To accomplish a minimum-ron take-off (figure 2.3,
lower flaps 15 o 20 degrees. Keep airplane in a 1hree-
point attitude and allow it to fly itself off ground in
this position. As soon as air-borne, allow airspeed to
build up and climb out at 100 mph. Retract landing
gear when airspeed reaches a safe value. Raise flaps
above 200 feer altirude.

<}
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NIGHT TAKE-OFF.

Nighr take-off procedure is the same as that for day-
light operation. However, a thorough knowledge of
switch and light locarion is essential. The following
additional checks are recommended for night take-off:

1. Turn cockpit lights low.

2. Tune radio carefully and loud, as it will fade dur-
ing take-off and flight.

3. Hold airplane steady on a reference point during
take-off run.

AFTER TAKE-OFF.

1. As soon as airplane is definitely air-borne, retract
landing gear by pulling landing gear handle inboard
and up. Check position of gear by warning lights and
hydraulic pressure system indicator light.

WARNING

CROSS-WIND TAKE-OFF.

The following procedure is recommended for a

Corivind ake ot Do not move landing gear control handle to

NEUTRAL position until after red landing gear
1. Advance throttle to Take-off Power. warning light goes off and hydraulic pressure

2. Hold rail down until sufficient speed is attained amber idn_‘liic;tor léght ill:mi:smta ar{d ro:::a;ns
to ensure positive rudder control. Speed should be oe sweadily foe 30'seconds: Surges in ¢ ¥

lightl han f I take-off draulic system may sometimes cause momen-
ULy SHENIEr Thag s0C normal tike-ox- tary illumination of the amber indicator light

3. Apply sufficient aileron control to keep wings during gear retraction or lowering, and must
level or even to effect a slightly wing-low arritude not be construed as an indication of gear cycle
into wind. completion.

4. Keep airplane firmly on runway until speed is 2. On minimum-run take-off, when sufficient air-
sufficient to make a smooth, clean break. speed is attained and all obstacles are cleared, raise flaps

5. After becoming air-borne, crab into wind enough to full up position. Very little sink is noticeable when
to counteract drift. flaps are raised.

(CLEAN CONFIGURATION — 10,000 LB GROSS WEIGHT)
WING FLAPS — 15 TO 20 DEGREES.

3000 RPM — 61 IN. Hg. MAINTAIN DIRECTIONAL
MAINTAIN TAIL-LOW ATTITUDE. ) CONTROL WITH RUDDER. -
—— = - 2 T . o
~ ::‘5’&!:‘;\.._._ -2 _ SR TR '

i AP e d AW
T

. TAKE-OFF DISTANCE=FEET ~ &= o ioor ~ o @

[Ny S . 2 Sl s

Figure 2-3 (Sheet 1 of 2)
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3. Check coolant and oil remperatures and oil pres-
sure.

WARNING

Do not apply brakes after take-off to stop rora-
tion of wheels, as brake disks may seize.

CLIMB.

1. Allow airspeed to build up to 170 mph for normal
climb.

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

3. Refer to climb charts (figures A6 and A-7) for
power setrings, recommended airspeed, rate of climb,
and fuel consumprion.

FLIGHT CHARACTERISTICS.

Refer to Section VI for all dara on flight characteristics.

SYSTEMS OPERATION.

Refer to Section VII for information on systems opera-
tion.

DESCENT.

Before descent, turn air distribution selector to AIR TO
WINDSHIELD ONLY, Descent may be carried our at any
safe speed down to the recommended margin of about
25 percent above stalling speed. With the landing gear

MAINTAIN CONSTANT CLIMB,
HOLDING AIRSPEED 100 MPH IAS
UNTIL OBSTACLE IS CLEARED.

AIRSPEED —95 TO 100 MPH IAS. oo = svom -

TAKE OFF AT MINIMUM

GEAR UP AS SOON AS
DEFINITELY AIR-BORNE.

Section H

and flaps up, the glide is fairly flat with the nose very
high. Forward visibility is poor in this condition, and
in traffic areas, a series of mild “S” rurns should be
employed to prevent possible collision. Lowering either
the flaps or landing gear, or both, greatly increases the
gliding angle and the rate of descent.

PRE-TRAFFIC-PATTERN CHECK.
Before entering the traffic pattern, accomplish the fol-

lowing:
1. Fuel rank selector handle on fullest internal rank.
2. Check that fuel booster pump switch is ON.
3. Check carburetor air control lever as needed.
4. Mixture control at RUN.
5. Propeller set at 2700 rpm.
6. Coolant flap control switch AUTOMATIC.

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

AFTER CLEARING OBSTACLE,
LOWER NOSE SLOWLY TO ALLOW
AIRSPEED TO BUILD UP TO BEST
CLIMB SPEED OF 170 MPH I1AS.

FLAPS UP GRADUALLY.

Figure 2-3 (Sheet 2 of 2)
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TRAFFIC-PATTERN CHECK.

Traffic-pattern procedure and check are shown in
figure 2-4. Check position of gear by landing gear indi-
cating lights on front switch panel. Hydraulic pressure
system amber indicating light must remain on steadily
for 30 seconds before landing gear control handle is
returned to NEUTRAL.

Do not allow amber indicating light to re-
main on for more than 3 minutes.

CAUTION

The light indicates when the hydraulic system
is operating over 1500 psi. Operation art this
pressure for more than 3 minutes may seriously
damage the hydraulic system.

LANDING.

NORMAL LANDING.

In order to obtain the results stated in the Landing
Distances chart (figure A-8), accomplish the approach
and landing procedure outlined in figure 2-4. For a
normal landing, plan your approach so that you are
over the edge of the field at 120 mph. Use a continuous
back pressure on the stick to obtain a tail-low attirude
for actual touchdown. Because of the wide landing gear

34
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and locked tail wheel, landing roll characteristics are
excellent on this airplane. Minimize use of brakes dur-
ing ground roll. At complerion of landing roll, clear
runway as soon as possible. Refer to Section III for
information regarding emergency landings.

CAUTICN

When fuselage tank is nearly empty, use
caution in landing, because of a slight nose-
heavy condition of the airplane.

CROSS-WIND LANDING.

In accomplishing a cross-wind landing, maintain an
airspeed slightly higher than for a normal approach.
Either use the slip method by lowering the upwind
wing or crab into the wind to align flight path with
runway. Align airplane with runway at touchdown and
maintain direction control with rudder. Minimize use
of brakes during landing roll. As soon as practical, clear
the runway and stop.

HEAVY-WEIGHT LANDING.

If a heavy-weight landing is to be attempted, maintain
an airspeed approximately 20 mph over normal ap-
proach speed. Power should be used if a flac approach
is made. Flare out smoothly and reduce power until
touchdown is effected, and then cut off power com-
pletely. Do not use a full stall landing. Complete land-
ing roll as in normal landing.

MINIMUM-RUN LANDING.

Minimum-run landings may be accomplished in either
of two ways. If no obstacle is present, lower flaps fully
and make a flat power-on approach. Hold airspeed to
lowest possible safe limit. When in position, close
throttle completely. For 2 minimum-run landing over
an obstacle, lower flaps fully and close throttle com-
pletely when sure of clearing obstacle.

NIGHT LANDING.

The same techniques and procedures used for day land-
ings should be used. If landing in thick haze or fog,
avoid use of landing light, as reflection from the light
impedes vision and may distort depth perception. Use
the landing light only as necessary while on the ground.
After stopping, clear runway as soon as possible.
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Zo- rnound

FANCE THROTTLE SMOOTHLY
| NOT EXCEED 61 IN. Hg

LANDING GEAR HANDLE W

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

RETRIM
——

CUEAR: TRAPHC COOLANT FLAP OPEN
AS NECESSARY

Figure 2-5 (Sheet 1 of 2)

GO-AROUND.
If a go-around is necessary (figure 2-5), use the follow-
ing procedure:

1. Open thrortle smoothly; do not exceed 61 in. Hg
at 3000 rpm.

2. Maintain wings level and nose straight.
3. Landing gear handle UP.

4. Raise flaps slowly when at least 200 feet above
ground.

AFTER LANDING.

After landing, clear the runway as soon as possible and
perform the following:

1. Sert throttle ar 1000 rpm.
2. Open canopy.

3. Coolant flap control switch at OPEN. Release to
OFF when fully open.

4. Raise wing flaps completely.
5. Set trim tabs at neutral
6. Set propeller control at full INCREASE.

POSTFLIGHT ENGINE CHECK.

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

Note

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

1. Check propeller control at full INCREASE.
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2. Ignition switch check—at 700 rpm, turn igaition

switch OFF momentarily. If engine does not cease firing
completely, shut down engine and warn personnel to
keep clear of propeller until discrepancy is corrected.

§ CAUTION

Perform this check as rapidly as possible, to
prevent severe backfire when ignition switch
is returned to BOTH.

3. 1dle speed and mixture check—with throttle
against idle stop, the engine should idle at 650 to 700
rpm. When engine idle speed is stabilized, slowly move
mixture control toward IDLE CUTOFF and note any
change in rpm. The rpm should flick up very slightly,
then decrease. A large noticeable rise in rpm indicates
that the mixture is too rich. Absence of the slight flick
up but a decrease of rpm indicates 100 lean a mixture.
Excessively rich or lean mixtures increase cylinder head
temperature and promote spark plug fouling. Return
mixture control to RUN before engine cuts out.

4. Power check—advance throttle untdl rpm is 2300.
At this rpm, the manifold pressure should read ¥ in. Hg
less than field barometric pressure within =15 in. Hg.

Note

Manifold pressure in excess of field barometric
pressure indicates that engine is not producing
maximum power and should be checked.

STOPPING ENGINE.

When a cold-weather start is anticipated, dilute oil as
required by the lowest expected temperature, For oil
dilution instructions, refer to Section IX.
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RAISE WING FLAPS

SLOWLY
—_— _,_..—-'"’—Ff
S S S
! 126-00-1553
Figure 2-5 (Sheet 2 of 2)
1. Parking brakes set. 6. Fuel tank selector handle oFr.
2. Fuel booster pump switch OFF. 7. Radio off.
3. Advance throttle to 1500 rpm and run until tem- 8. All electrical switches OFF.
peratures stabilize to prevent hot spots. 9. Battery-disconnect switch OFF. Leave geperator-
4. Mixture control to IDLE CUTOFF. disconnect switch ON.
l WARNING l BEFORE LEAVING AIRPLANE.
1. Have wheels chocked; then release brakes.
Do not advance throttle after moving mixture 2. Controls locked.
control to IDLE CUTOFE, 0 prevent runaway 3. Carburetor air control lever at FILTERED AIR.
engine ar next start. 4. Complete Form 1
5. Ignition switch OFF after engine stops firing. 5. Close canopy.
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ENGINE FAILURE.

Engine failures fall into two main categories: those
occurring instantly, and those giving ample warning.
The instant failure is rare and can be attributed to igni-
tion system failure, fuel flow failure, or internal engine
failure. Most engine failures are gradual and afford the
alert pilot ample indication that he may expect an en-
gine failure. An extremely rough-running engine, loss
of oil pressure, excessive coolant temperature under nor-
mal flight conditions, loss of manifold pressure, and
fluctuating rpm are indications that a failure may occur.
When indications point to an engine failure that can’t
be corrected or diagnosed, the pilot should proceed to
the nearest base and land immediately.

ENGINE AIR START.

If the engine fails in flight and sufficient altitude is
available, a restart may be attempted, provided the
engine did not stop for obvious mechanical reasons.
Unless the engine seizes or internal structural failure
occurs, the propeller will windmill even at minimum
glide speed. Should the propeller stop windmilling,
drop nose to regain flying speed and follow starting
procedure given in Section II. Before attempting air
restart with starter, make sure all electrical equipment
is rurned off.

The chances of engine failure during take-
off can be greatly reduced if engine is ran
up carefully and checked thoroughly during
run-up before take-off.
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If engine failure occurs during take-off run before the
airplane leaves the ground, proceed as follows:

1. Close throttle completely.

2. Apply brakes as necessary to effect a quick stop.

3. If doubt exists as to whether airplane can be
brought to a safe stop on runway, ignition switch OFF
and fuel rank selector handle OFF.

4. If insufficient runway remains for a safe stop or
obstacles cannot be avoided, move landing gear handle
UP.

5. Roll canopy back or pull canopy emergency release
handle.

6. Shoulder harness locked.

7. After stopping, get out of airplane as soon as
possible, and remain outside.

ENGINE FAILURE DURING TAKE-OFF
(AIRPLANE AIR-BORNE).

If engine fails completely immediately after take-off
(figure 3-1), act quickly as follows:

1. Drop nose at once, so that airspeed does not drop
below stalling speed.

2. If external fuel tanks or bombs are installed, pull
bomb salvo and drop tank release handles immediately.

3. Release canopy by pulling canopy emergency re-
lease handle.

2 VETE A
IF ENGINE FAILURE OCCURS
IMMEDIATELY AFTER TAKE-OFF

LAND
STRAIGHT
AHEAD

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

WARNING I

Before emergency release of canopy in flight,
drop seat and lower head as far as possible. If
excessive force is used in securing canopy be-
fore take-off, it may be necessary to crank
canopy back enough to relieve pressure against
windshield to permit emergency release.

4. If there is reasonable doubt as to condition of
terrain on which you are being forced to land, or if there
is a probability of airplane nosing over or overrunning
available landing area, move landing gear handle up.

5. Flap handle at full powN if possible.

6. Move mixture control to IDLE CUTOFF and turn
ignition switch OFF.

7. Turn fuel tank selector handle to OFF.
8. Turn bartery-disconnect switch OFF.
9. Shoulder harness locked.

ra—

CAUTION

Be sure all switches that cannot be reached
with shoulder harness locked are OFF before
locking shoulder harness.

109-00-1518%

Figure 3-1
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10. Land straight ahead, changing direction only
enough to miss obstructions.

11. After landing, get out of airplane as quickly as
possible and remain outside.

ENGINE FAILURE DURING FLIGHT.

If the engine fails during flight, the airplane may be
abandoned, ditched, or brought in for a dead-stick land-
ing. For a landing with the engine dead (figure 3-3)
follow these instructions:

1. Drop nose at once so that airspeed does not drop
below stalling speed.

2. If external tanks or bombs are installed, pull bomb
salvo and drop tank release handles to release tanks or
bombs if over an uncongested area.

3. Turn fuel tank selector handle to OFF. Battery-
disconnect switch OFF except as needed for radio or
lights.

4. Choose an area for landing. If near a landing field,

notify tower. Judge your turns carefully and plan 1o
land into wind.

5. Release canopy by pulling emergency release han-
dle. Remember to lower seat and duck head.

6. If a long runway is available and if there is sufficient

Section i

time and altitude to properly plan an approach, landing
gear handle DOWN. If landing under any other condition,
keep gear up; you stand less chance of injury by making
a belly landing.

7. Flap handle at approximately 30°, saving the last
20 degrees to overcome possible mistakes in judgment.
Flap handle full DowN when proper landing is ensured.

8. Land into wind, changing direction only as neces-
sary to miss obstructions.

9. After landing, get out of airplane as quickly as
possible and remain outside.

MAXIMUM GLIDE.

Maximum glide distance, in event of dead engine, may
be attained by gliding at an airspeed of 175 mph with
gear and flaps up. If conditions permit, place propeller
control in full DECREASE in order to reduce drag as much
as possible and to minimize windmilling. (See figure
3-2)

FORCED LANDING (DEAD ENGINE).
See figure 3-3.

Best

POWER-OFF GLIDE SPEED

to obtain maximum distance
(GEAR AND FLAPS UP — NO EXTERNAL LOAD)

40,000
35,000

> 30,000

13343000V
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PRACTICE FORCED LANDING.

Forced landing can be simulated with the propeller con-
trol at full INCREASE to simulate the drag of a dead
engine. Although optimum glide may be obtained with
gear and flaps up, placing flaps 10 degrees down allows
better visibility without seriously affecting airspeed or
glide.

PROPELLER GOVERNOR FAILURE.

Failure of the governor to operate properly may result
in a runaway propeller. A runaway propeller goes to
full low pitch and may result in an engine rpm of 3600
or more. When such a failure occurs, the only method
of reducing rpm is to pull the throttle back and decrease
airspeed. In doing this, it is highly important to reduce
the IAS to approximately 140 mph in order to obtain
the maximum horsepower available. The following
procedure is recommended:

1. Pull throrttle back to obtain 3240 rpm.

2. Raise nose of airplane to lose speed, and then re-
turn to level-flight artitude. Keep IAS at approximately
140 mph.

3. When over landing area, lower gear and make
approach at normal landing speed.

CAUTION !i

When engine speed and manifold pressure ex-
ceed allowable limits, the pilot should land at
the nearest base and should record the duration
of overspeed, the amount of overspeed, the
manifold pressure, and (if known) the cause of

overspeed.

ENGINE FIRE DURING STARTING.

If fire develops during starting, keep cranking engine
in an attempt to blow fire out. If fire persists, use the
following procedure:

1. Throttle CLOSED.

2. Mixture control IDLE CUTOFF.
3. Fuel tank selector handle OFF.
4. Battery-disconnect switch OFF.

5. Leave airplane as quickly as possible and signal
ground crew to use portable fire-extinguishing equip-
ment

Section 1l

ENGINE FIRE AFTER STARTING.

If fire develops after starting, it will probably develop
in the carburetor area. Keep engine running to suck
fire back into engine. If fire still persists, follow pro-
cedure in preceding paragraph.

ENGINE FIRE DURING FLIGHT.

Depending upon the severity of the fire, either bail out
immediately or shut down engine as follows:
1. Mixture control IDLE CUTOFF.
2. Fuel tank selector handle OFF.
3. Throttle CLOSED.
4. Ignition switch OFF.

5. Battery-disconnect switch OFF except when power
is necessary to operate lights or radio.

FUSELAGE FIRE.

1. Reduce airspeed immediately in preparation for
bail-out (if it becomes necessary) and to lessen possi-
bility of fire spreading.

2. If smoke or fumes enter cockpit, use 100 percent

oxygen and open canopy.
3. Generator- and bartery-disconnect switches OFF.
4. If fire persists, shut down engine as explained in
preceding paragraph.
5. If fire is not extinguished immediately, bail out. £

There is no fire extinguishing system on
this airplane.
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WING FIRE.

If a wing fire develops, use the following procedure:

1. Turn off all switches to wings (i.e., position and
landing light switches), armament switches, and pitot
heater switch.

2. Artempt to extinguish fire by sideslipping airplane
away from flames.

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

ELECTRICAL FIRE.

Circuit breakers protect most electrical circuits and
automatically interrupt power to prevent fire if a short
occurs. If cthe defective circuit can be identified, turn off
the master switch for that circuit. If fire persists, turn
bartery-disconnect switch OfFF. Turn generator-discon-
nect switch OFF if neither of the preceding is effective.
Return to the nearest available landing field as soon as
possible, or, if fire increases in intensity, bail out.

SMOKE ELIMINATION.
Should smoke or fumes enter the cockpit, proceed as
follows:

1. Reduce airspeed in preparation for bail-out and
to minimize spreading of fire.

2. Open cold-air outlets.

3. Open canopy.

4. If smoke or fumes are still severe, use 100 percent
oxygen.

LANDING EMERGENCIES.

BELLY LANDING.

If an emergency arises where a belly landing is neces-
sary, proceed as follows:

1. Pull bomb salvo and drop tank release handles to
release external load.

2. Release canopy by pulling canopy emergency re-
lease handle. Remember to lower seat and duck head.

3. Flap handle at approximately 30°, saving the last
20 degrees to overcome possible mistakes in judgment.

4. Make normal approach and flare, and hold airplane
off ground as long as possible.

5. Just prior to touchdown, switches OFF and shoulder
harness locked.

6. After landing, ger out of airplane as soon as
possible.
14
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EITHER GEAR UP OR UNLOCKED.

Ordinarily a wheels-up landing is preferable to a land-
ing with only one wheel extended. However, if one
wheel is extended and cannot be retracted, proceed as
follows:

1. Pull bomb salvo and drop tank release handles.
2. Roll canopy full back.
3. Lock shoulder harness.

4. Make normal flaps-down approach with wing low
on extended-gear side.

5. Touch down on locked main wheel and tail wheel
simultaneously, using ailerons to hold up wing with
unsafe wheel.

6. Ignition switch OFF.

7. Mainrtain ground control by use of steerable tail
wheel, brake, and rudder.

8. When wing tip strikes ground, apply maximum
brake pressure possible without nosing over.

LANDING GEAR AND FAIRING DOOR INTERFERENCE.

Should the landing gear handle be moved to UP before
the landing gear has completed its down cycle, gear and
fairing door interference may result. In this event, pro-
ceed as follows:

1. Place landing gear handle at bowN. Observe gear-
down maximum permissible IAS.

2. Hold flap handle forcibly above full up position.
(Holding the flap handle ar this position shuts off all
the hydraulic pressure to the landing gear and fairing
doors and permits the landing gear to fall free.)

Note

Do not expect an immediate response, as it may
take as long as 15 minutes to bleed off the hy-
draulic system, with the flap handle held up
continuously during this period.

LANDING GEAR HANDLE LINKAGE BROKEN.

1f the landing gear does not lower when the gear handle
is placed at DOWN, the linkage to the landing gear
selector valve may be broken. In this case, the landing
gear can be lowered as follows:

1. Pull landing gear emergency release handle. ( This
positions the landing gear selector valve and releases
uplocks to allow hydraulic pressure to operate the gear
in the same manner as when the landing gear handle is
used.)



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

EMERGENCY ENTRANCE.

An external canopy emergency release handle (figure
3-4) is located forward of the windshield bow on the
upper right-hand longeron. Pulling the handle hard
releases the canopy so that it may be removed from the
airplane.

DITCHING.

The airplane should be ditched (figure 3-5) only as a
last resort. If it is impossible to maintain sufficient alti-
tude for bail-out, ditch according to the following pro-
cedure:

1. Follow radio distress procedure, giving location.
2. Jettison external load.

3. Unbuckle parachute; make sure life raft is fastened
to you.

4. Pull canopy emergency release handle. Remember
to lower seat and duck head.

5. Tighten safety belt and lock shoulder harness be-
cause of high final impact.

6. Disconnect headset, oxygen equipment, and anti-G
suit. Make sure no personal equipment will foul on your
way out.

7. Check gear up and flaps one-half down.

8. Land into wind with one wing about 20 degrees
low, and maintain enough speed above stall to keep
rudder control. As low wing hits water, kick hard inside
rudder to spin airplane around on surface to prevent
severe diving and quick deceleration. As soon as air-
plane comes to rest, get our immediarely.

BAIL-OUT.

When the decision is made to abandon the airplane and
time permits, jettison external load (bombs, rockets, or
tanks) if the area below is uninhabited. Reduce airspeed
as much as possible and trim to slightly nose-down atti-
tude. Head for an uninhabited area and follow pro-
cedure shown in figure 3-6.

ALTERNATE BAIL-OUT.

When airplane is controllable, the following bail-out
procedure is recommended:

1. Disconnect radio, anti-G suit, and oxygen connec-
tions (if not at altitude).

2. Pull canopy emergency release handle. Remember
to lower seat and duck head.

3. Roll airplane over on its back and trim for inverted
climb.

4. Release safery belt and harness, and drop clear.

Section Il

Figure 3-4

FUEL SYSTEM FAILURE.

If engine begins cutting out in flight and the fuel system
is suspected, immediately change fuel tank selector han-
dle. If condition still persists, then proceed as follows:

1. Release drop tanks if empty. (Air pressure from
empty drop tanks may leak past the fuel selector valve
and permit the engine fuel pump to suck air.)

2. Reduce altitude below 8500 feet. (The engine-
driven fuel pump alone will supply fuel up to this alti-
tude.)

3. If engine still cuts out after tanks are dropped,

flight may possibly be continued at reduced power
(1500 rpm) by use of the primer.

ELECTRICAL POWER SYSTEM FAILURE.

When the ammeter shows a constant reading of more
than 75 amperes, either a very low-charged battery or a
short circuit is indicated. Under these conditions, leave
generator-disconnect switch ON, turn battery-disconnect
switch OFF, and check as follows: '

L. If ammeter reading goes down to normal, a low
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APPROACH WITH ONE T
WING LOW AND HALF FLAPS.

WARNING

AIRPLANE WILL SINK
IN APPROXIMATELY

2 SEC.

battery is indicated; turn battery-disconnect switch ON
again, checking, however, to see that ammeter reading
goes down as battery charge builds up.

2. If reading is still high and you are on ground,
return to ramp.

3. If short cannot be found, turn off all electrical
circuits, including battery- and generator-disconnect
switches. Use electrical system only when necessary, such
as for checking and adjusting coolant temperatures.

4. Land at aearest available field.

GENERATOR FAILURE.

If generator failure is suspected, the following method
may be used for checking and continued operation.

1. Turn barter;}-disconnect switch OFF. If electrical
equipment still operates, the generator is functioning.
If electrical equipment operates and ammeter shows no
reading, the ammeter is faulty. If electrical equipment
fails to operate, the generator is inoperative.

2. Turn battery-disconnect switch ON. Use battery
power only when it is necessary to adjust coolant shut-
ters or any other necessary electrical equipment.

3. Land at pearest available field.
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KICK HARD INSIDE RUDDER
AS WING CONTACTS WATER, TO
SWERVE AIRPLANE.

126-00-1565

Figure 3-5

INVERTER FAILURE.

In case of inverter failure, the remote compass is un-
reliable and the stand-by compass must be used. No
switch is provided to isolate the inverter circuit.

HYDRAULIC POWER SYSTEM FAILURE.

Hydraulic power system failure will affect operation of
the landing gear and wing flaps. There is no hydraulic
hand-pump in the cockpit. If the engine-driven hy-
draulic pump fails, the landing gear may be lowered as
described in the following paragraph.

LANDING GEAR EMERGENCY OPERATION.

LANDING GEAR EMERGENCY LOWERING.

In event of hydraulic system failure, lower landing gear
by placing landing gear control handle in DOWN posi-
tion and yawing airplane. A spring bungee helps the
gear to go to the downlocked position. However, if the
red landing gear warning light comes on or the landing
gear warning horn sounds when the throtdle is retarded
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1 DROP SEAT, AND LOWER HEAD AS
FAR AS POSSIBLE.

2 PULL CANOPY EMERGENCY RELEASE.
USE CRANK IF NECESSARY TO RELIEVE
PRESSURE AGAINST CANOPY.

3 JUST BEFORE LEAVING AIRPLANE, IF
AT ALTITUDE, PULL BALL RELEASE
KNOB ON BAIL-OUT BOTTLE. IF TIME
PERMITS, DISCONNECT OXYGEN HOSE
AND HEADSET, AND THEN RAISE SEAT
TO TOPMOST ELEVATION.

4 CROUCH AS SHOWN AND DIVE TO-
WARD RIGHT WING TIP.

126-00-1566
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NOTE: RIGHT SIDE IS RECOMMENDED BECAUSE THE SLIP
STREAM WILL HELP YOU CLEAR THE AIRPLANE. THE
WING WILL THEN PASS YOUR BODY, OR IT WILL BE
POSSIBLE TO SLIDE OFF THE WING WITHOUT STRIKING
THE TAIL

MINIMIZE DANGER OF BEING STRUCK

BAIL OUT ON OUTSIDE OF A SPIN TO
BY AIRPLANE.

Figure 3-6

(indicating an unsafe condition), pull landing gear
emergency release handle and then yaw airplane to force
gear into locked position.

If the landing gear does not extend after the landing
gear emergency release handle is pulled, the following
procedure, though not a positive solution, may produce
the desired result:

1. Place landing gear handle at DOWN.

2. Pull wing flap handle upward forcibly to a posi-
tion above the 0° position and hold it there. Do not

expect an immediate reaction, as this procedure may
take as long as 15 minutes. (Holding the wing flap han-
dle in this position bleeds the hydraulic pressure from
the landing gear and the fairing doors and permits them
to drop free.)

LANDING GEAR EMERGENCY RETRACTION.

In the event it is necessary to retract the landing gear
during a landing or take-off run, move landing gear
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handle to UP position. The gear will retract as long as
the airplane is in motion. The gear will not retract if
the airplane is not in motion, even if the gear handle is
placed in the UP position, as the hydraulic pressure does
not have sufficient power to retract the landing gear
while the airplane is stationary.

CANOPY EMERGENCY OPERATION.

An emergency canopy release handle is located on the
upper right longeron, aft of the instrument panel. The
handle is safetied wich light-gage safery wire to prevent
accidental operation. In emergency, jettison the canopy
as follows:

1. Lower seat as far as possible.

2. Duck head and pull emergency canopy release

handle.
I WARNING I

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

Note

If excessive force was used to secure canopy
before take-off, it may be necessary to crank
the canopy back to relieve pressure against the
windshield before emergency release is effec-
tive.

DROP TANK EMERGENCY RELEASE.

The droppable fuel tanks are released when both bomb
salvo handles are pulled out.

ENGINE OVERHEATING.

If engine overheats in flight (indicated by coolant relief
valve pop-off exceeding maximum coolant temperature,
or white smoke coming from exhaust stacks), move
coolant flap control switch to OPEN and hold it there.
If, after approximately 20 to 30 seconds, the temperature
still remains high, failure of the coolant flap actuator is
indicared. Release coolant flap control switch and pull
coolant flap emergency release handle. Reduce power
to minimum necessary to maintain flight altitude. If
overtemperature persists, land as soon as possible.

T. O. No. 1F-51H-1
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CAUTION |

If conditions are favorable for a dead-stick
landing, and overtemperature persists, con-
sidgr the possibility of shutting down the en-
gine prior to landing.

If the high coolant temperature is not caused by actuator
failure, an undesirable cooling condition may result
from use of the emergency control. To check this possi-
bility after using emergency release, hold coolant flap
control switch to CLOSE for approximately 20 seconds.
This ensures that the flap is not extended beyond 7
inches if the electrical actuator is functioning art all,
Then move switch to OFF for remainder of flight.

When the coolant flap emergency release handle is
used, low-power engine operation should be avoided,
to prevent the coolant temperature from going below
the minimum allowable as a result of the greater flap
opening. There is no provision for emergency closing
of the flap, nor can the emergency release be reser in
flighe.

Use coolant flap emergency release with N
discretion. High coolant temperatures may A
be the result of high power settings, low- _
altitude flight, engine malfunction, or a §\
broken indicator rather than actuator fail-

ure.

%
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DESCRIPTION AND OPERATION

COCKPIT HEATING AND VENTILATING
SYSTEM.

An independent, pilot-operated heating and ventilating
system (figure 4-1) is provided. The heating system is
of the internal gas-combustion type that utilizes a 15,000
BTU per hour output heater operable at any altitude.
The heating and ventilating system is controlled elec-
trically and mechanically from the cockpit. Separate
inlet ducts mounted on the leading edge of the left wing
route combustion air and ventilating air to the heater.
Ventilating air circulates through a cylindrical-type
heating chamber surrounding the heater combustion
chamber, becomes heated, and is then expelled to the
modulator and distribution control valve. Fuel for op-
eration of the heater is supplied from the carburetor.
From the carburetor, fuel passes through a fuel strainer
and a fuel pressure regulator and goes to the overheat
solenoid shutoff valve, which if open permits the fuel
to eater the heater fuel system. This fuel system consists
of a restricting orifice and a full-low solenoid valve.
During low heater operation, the full-low solenoid
valve is closed. This permits fuel to go through the re-
stricting orifice only, thus limiting the amount of fuel
supplied to the combustion chamber. During high heat-
er operation, fuel flows through the full-low solenoid
valve and the restricting orifice to the combustion
chamber. Fuel enters the combustion chamber through
a nozzle and is fed into one end of the heater onto a wick

Section [V

that surrounds an electrical glow plug. As the combus-
tion air enters the combustion chamber and passes over
the wick, it mixes with the fuel vapor and is ignited by
the glow plug. The burned gases are exhausted through
an outlet on the left side of the fuselage. A thermostatic
switch and a ram-air pressure switch protect the system.
If the air temperature exceeds 182°C (360°F) because
of abnormal conditions, the thermostatic switch auto-
matically closes an electrical circuit, causing the over-
heat solenoid shutoff valve to close. This shuts off fuel
to the heater. If the ducts become obstructed and airflow
is restricted, the ram-air pressure switch shuts off the
heating system. Heating or ventilating air enters the
cockpit through a controllable distributor valve located
in the forward part of the cockpit. Ventilation is accom-
plished only when the heater unit is not in operation.
An auxiliary ventilating system ducts cold air from the
radiator air scoop to manually controlled air outlets
below the longeron on each side of the cockpit.

COCKPIT HEATING AND VENTILATING CONTROLS.

COCKPIT HEATER SWITCH.

The three-position cockpit heater switch (figure 4-2),
located on the front switch panel, electrically controls
the combustion heater. Setting the switch to HIGH AND
START starts the operating cycle by opening the full-flow
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solenoid valve. This provides extra fuel for starting and
energizes the glow plug, which ignites the combustion
mixcure. The HIGH AND START position allows the heater
unit to operate at full capacity; the LOow position elec-
trically closes the full-flow solenoid valve and limits the
amount of fuel admirted to the combustion chamber so
that the unit operates at approximately one-half ca-
pacity by forcing the fuel to go through a restricting
orifice. The OFF position shuts off the fuel ar the over-
heat soleoid shurtoff valve and de-energizes the hearter
unit.

AIR TEMPERATURE MODULATOR LEVER.

The air temperature modulator lever (figure 4-2), lo-
cated on the control pedestal, has two positions, AUTO-
MATIC FOR HEATING and VENTILATION WHEN HEATER
OFF., When the AUTOMATIC FOR HEATING position is
selected and the heater unit is operating, heated air is
available and is automarically controlled by the air
temperature modulator valve. The modulator controls

COCKPIT H:Ajr_me AND VENTILATING

HIGH AND
~ START
TENP Ties ;;’; OFF
MODULATOR

4

AUTOMATIC
FOR HEATING

Section IV

the amount of heated air passing to the distribution air
valve. The modulator begins to open when the tempera-
ture of the air reaches 93°C (200°F) and is completely
open when the remperarure reaches 110°C (230°F). A
thermostatic switch automatically opens and cuts off the
heater if, because of abnormal conditions, the tempera-
ture exceeds 182°C (360°F). Then, as temperarure
drops, the thermostatic switch closes and completes the
circuir again. The VENTILATION WHEN HEATER OFF posi-
tion mechanically opens the air temperature modulartor
valve and is used for ventilation and cooling purposes
when the heater is not operating.

AIR DISTRIBUTION SELECTOR.

The air distribution selector (figure 4-2), located on the
control pedestal, permits routing heating or ventilating
air to the desired outlets. The selector has four marked
positions: AIR TO COCKPIT ONLY, AIR TO COCKPIT &
WINDSHIELD, AIR TO WINDSHIELD ONLY, and AIR OFF
TURN HEATER OFF.

P

v TS

AIR TO COCKPIT ONLY
. AlR TO CO
S Voo

f=r

Bed it

Figure 4-2
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Never turn selector handle to AIR OFF,
TURN HEATER OFF when heater is in opera-
tion, fo prevent unnecessary operation of
thermal switch.

SIDE AIR OUTLETS.

Two side air outlets (2, figure 1-5; 10, figure 1-6), lo-
cated below the longerons on each side of the airplane,
are manually operated to allow outside air to be ducted
to the cockpit from the radiator air scoop. The outlets
may be opened or closed to the desired position. On
some airplanes, this system has been modified to allow
warm air to be ducted to these outlets from the radiator
scoop aft of the radiator. A mechanical push-pull han-
dle, mounted alongside of the right side outlet, provides
control for either warm or cold air. Pushing the handle
in provides warm air, and pulling it out brings in cold
air.

OPERATION OF COCKPIT HEATING AND
VENTILATING SYSTEM.

Normal operation of the heating and ventilating system
is accomplished as follows:
1. Air distribution selector set at desired position.

2. Air temperature modulator lever at AUTOMATIC
FOR HEATING if heating is desired; VENTILATION WHEN
HEATER OFF if ventilation is desired.

3. Cockpit heater switch at HIGH AND START if heat-
ing is desired; OFF if ventilation is desired.

4. If medium heating is desired, set cockpit heater
switch at LOW after heater starts.
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5. Adjust side air outlets as desired.

6. If windshield defrosting is desired, set cockpit
heater switch at desired position (HIGH AND START or
LOW), and set air distribution selector at AIR TO WIND-
SHIELD ONLY or AIR TO COCKPIT & WINDSHIELD, and air
temperature modulator lever at AUTOMATIC FOR
HEATING.

PITOT HEATER.

The pitor head is equipped with a conventional resist-
ance-type electrical heater to prevent ice formation
within the unit.

PITOT HEATER SWITCH.

The pitot heater is controlled by an on-off switch (23,
figure 1-4; figure 4-8) located on the front switch panel.

—

CAUTION |

The pitot heater switch should not be used on
the ground, as the lack of air-low will allow
the heating elements to overheat.

COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT.

TABLE OF COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT.

See figure 4-3.

AN/ARC-3 VHF COMMAND SET.

The AN/ARC-3 vhf command radio set provides two-
way voice communication from airplane to airplace or
from airplane to ground. The set has eight preset chan-
oels and has a line-of-sight range. Average range is
approximately 30 miles at an altitude of 1000 feet and
135 miles at 10,000 feet. Range distances may increase
or decrease with atmospheric changes.

OPERATION OF AN/ARC-3 COMMAND SET.

The AN/ARC-3 command radio is operated as follows:

1. Push desired channel selector button to turn set
on, and allow 30 ro 45 seconds for set to warm up. When
audio noises heard in the beadset clear, the set is ready
for operation.
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AN/ARC-3

e oan S, | AN/APS13

=

AN/ARN-7 SCR-695A AN/ APX-6 AN/APS-13

126-71-909

Figure 4-3
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Figure 4-4

2. Adjust volume control as desired.

3. To transmit, press microphone button on throttle
and use microphone.

4. To turn off command set, simultaneously push se-
lector button marked "OFF” and small metal locking
button located at forward end of channel selector

buttons.
4 CAUTION g

As the runing mechanism is motor-driven, do
not attempt to change frequency until the run-
ing cycle is complete. If a runing cycle is inter-
rupted by an attempt to change channels, the
operating mechanism will not operate prop-
erly and may prevent further channel selection.

BC-453-B RADIO RECEIVER.

The BC-453-B radio receiver is for reception of radio
ranges within the frequency range of 190 to 550 kc.
Weather broadcasts and range instructions can be re-
ceived also. Cranking the receiver dial to the desired
frequency tunes the set.
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OPERATION OF BC-453-B RADIO RECEIVER.
The BC-453-B radio receiver is operated as follows:

1. Set "CW-OFF-MCW"” switch, located on control
box, to MCw for range reception.

2. Select desired frequency by rotating tuning
control.

3. Adjust volume control as desired by rurning “IN-
CREASE OUTPUT"” conrrol.

4. For reception, select COMMAND position of inter-
phone jackbox.

5. To turn set off, move "CW-OFF-MCW" switch to
OFF.

AN/ARA-8 HOMING ADAPTER.

This adapter unit is used in conjunction with the
AN/ARC-3 vhf equipment to permit homing on any
transmitted carrier within the frequency range of 120
to 140 megacycles. Two receiving antennas mounted
vertically side by side are located forward of the verrical
stabilizer. Homing is accomplished by aligning the
airplane with the station so that a null signal is received.
If the airplane is not aligned with the station, a modu-
lated signal is received. Range is limited to line-of-sight.
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OPERATION OF AN/ARA-8 HOMING ADAPTER.
The AN/ARA-8 homing adapter is operated as follows:

1. Push desired channel selector button of AN/ARC-3
radio 1o turn set on, and allow 30 10 45 seconds for
warmlup.

2. Place "HOMING-COMM.-TRANS."”
HOMING position. :

3. Adjust volume control of AN/ARC-3 radio for
desired audio level.

switch to

4. Accomplish homing by bracketing null signal.

5. To return ANARC-3 radio to normal function
and turn AN ARA-8 adaprer off, place "HOMING-
COMM.TRANS.” switch in COMM. position.

AN, ARN-7 RADIO COMPASS,

The AN ARN-7 radio compass ser (figure 4-3) is a
visual and navigational aid used in conjuaction with
the radio compass indicator (1, Bgure 1-4), located on
the instrument panel. The radio compass control panel
is located on the cockpit floor, on the right side of the
seat. Four separate frequency bands are provided: band
one, 100 to 200 kilocycles; band two, 200 w 410 kilo-
cycles; band three, 410 o 850 kilocycles; and band four,
850 ro 1750 kilocycles. Controls permic selection of auto-
matic or manual direction finding. A tuning meter on
the compass control panel indicates scrength and aceu-
racy of tuning. The radio compass loop aatenna is
mounted within the aft poction of the canopy, and the
sense antenna is incorporated in the dome of the canopy.
tSee higure £4.)

OPERATION OF AN ARN-7 RADIO COMPASS.

QOperate the radio compass as follows:

1. Turn selector switch from OFF to COMP, ANT., OF
LOOP.

2. Rotate band switch to desired frequency band
range.

3. Wich selector switch at COMP, use tuning crank to
tune in station and obtain maximum swing of tuning
meter.

4. Turn volume conrtrol to adjust headset level.

5. Adjusc index poiater by terniog knob on compass
indicator.

6. With selector switch at Loop, use “LOOP L-R”
switch to rotate loop to obtain maximum or minimum
signal streagth,

7. Return selector switch to OFF to turn radio compass
off.

SCR-695-A IDENTIFICATION RADAR SET.

The SCR£95-A radar set and associated equipment per-
mits automatic transmission of identification sigpals
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upon reception of a challenging signal from properly
equipped friendly air or surface craft. 1t also may be
used to transmirt emergency or distress signals. The 1FF
controls include the following: a code selector which
provides a choice of six code sertings, an emergency
switch for rransmitting a distress signal, and an on-off
control switch, The set is operable from sea level up to
approximately 50,000 feet. Destructor units have been
removed from this equipment.

OPERATION OF SCR-695-A IDENTIFICATION
RADAR SET.

The SCR-695-A IFF ser is operated as follows:

1. Rowate code selector to desired position.

[A%]

. Move "F” band on-off swirch o ON position.
3, Move "G” band on-off-time switch to ON position.
4

. If emergency or distress signal is needed, lift guard-
ed swiich to ON position.

5. To rurn set off, move "F' band on-off switch to
OFF; mwve "G band on-off time switch o OFF.

AN, APS-13 TAIL-WARNING RADAR.

The AN/APS-13 radar set (if installed) provides a
visible and an audible warning 10 the pilot of the pres-
ence or approach of airplanes from the rear. The waro-
ing system consists of a signal light mounted on the
right side of the insirument panel shroud and 2 warping
bell on the right side of the cockpit, adjacent to the
pilor’s sear. The radio set is Jocated on the right side of
cockpit, adjacent to the AN/ARC-3 radio. Controls for
the ser are on the forward end of the upper radio panel
on the cockpit right side. The antenna system includes
a vertical-stabilizer-mounted six-pronged anteana
(three prongs protruding horizontally from each side).
Range is line-of-sight.

OPERATION OF AN/APS-13 TAIL-WARNING
RADAR,
To operate tail-warning radar, proceed as follows:

1. Turn AN/APS-13 switch ON; allow set 10 warm
up for 3 minures.

2. Hold test switch ar oN. The warning light should
ilumipate, and the warning beil should sound.

3, To tutn set off, place AN/APS-13 switch at OFF.

AN, APX-&6 IDENTIFICATION RADAR,

The AN APX-6 radar idensification set (if installed)
is used to automatically identify the airplane as friendly
whenever it is properly challenged by spitably equipped
friendly air or surface forces. The set also has provision
for identifying specific friendly airplanes within a
group and means for transmirtting a special distress code,
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Functionally, the AN/APX-6 set receives challenges
and transmits replies to the source of the challenges,
where the replies are displayed, together with the asso-
ciated radar targets, on radar indicators. When a radar
target is accompanied by a proper reply from the IFF
set, the target is considered friendly. Three destructors,
mounted in the AN,APX-6 transpondor, may be ac-
tuated by the pilot. An impact switch automatically
actuates the destructors upon a crash landing.

OPERATION OF AN, APX.-6 IDENTIFICATION
RADAR.

Before take-off, check that AN/APX-6
frequency counters have been set to prop-
er frequency channels.

1. To turn equipment on, rotate master control to
NORM position (full sensitivity and maximum perform-
ance).

2. Rotate master control to STDBY to mtaintain equip-
ment inoperative but ready for instant use.

Note

The LOW position of the master control (par-
tial sensitivity) should not be used except upon
proper authorization.

3. Ser three-position "MODE 2" and "MODE 3"
switches to their oUT and 1/P positions unless otherwise
directed.

56

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

4. For emergency operation, press dial stop and rotate
master control to EMERGENCY position so that set will
automatically transmit distress signals.

5. To manually fire destructors, lift guard and move
destructor switch to ON.
6. To rurn off IFF set, rotate master control to OFF.

7. If AN/APX-6 transpondor is destroyed during
flight, report this information immediately after

landing.
CAUTION E
£

The destructors should be fired only when the
AN/APX-6 equipment is in danger of falling
into enemy hands. If a forced landing has to
be made in an area of doubtful security, fire
destructors.

LIGHTING EQUIPMENT.

EXTERIOR LIGHTING.

Exterior lighting cossists of three position lights and a
landing light. A position light is located on each wing
tip, and one is faired into the rudder. A 250-watt, sealed-
beam retractable landing light is installed in the wing,
aft of the wheel well.

EXTERIOR LIGHTING CONTROLS.

POSITION LIGHT SWITCHES. The position lights
are controlled by two toggle switches (22, figure 1-4;
figure 4-8) locared on the right side of the forward
switch panel. The switch positions are piM, OFF, and
BRIGHT.

LANDING LIGHT SWITCH. The landing light is
electrically extended and retracted by a reversible motor
and controlled by a three-position switch (7, figure 1-5)
on the left side of the cockpirt, above the aileron trim
control. The switch positions are EXTENDED AND ON,
OFF, and RETRACT.

CAUTION |

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

INTERIOR LIGHTING.

The inrterior lighting provision includes direct fluo-
rescent lighting for the instrument panel, a cockpit



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

fluorescent light, and, on some airplanes, an additional
adjustable ultraviolet lamp that is controlled by a switch
mounted on the light.

INSTRUMENT PANEL AND COCKPIT LIGHT
RHEOSTATS.

The rheostat controls (22; figure 1-4; figure 4-8) for the
instcrument panel and cockpit fluorescent lights are
locared on the right side of the forward switch pangel.
These controls have four marked positions: OFF, DIM,
ON, and START. The rheostats must be rotared clockwise
to the START position and held for a few seconds to start
lamp illumination and then rotated counterclockwise
to the desired position. The lens housing, on the light
itself (5, figure 1-4), may be rorated to vary the
brilliancy.

OXYGEN SYSTEM.

The low-pressure oxygen system is supplied from three
Type F-2 cylinders installed in the top of the fuselage,
aft of the cockpit. Included in the system is a dilurer-
demand regulator, a flow indicator, and a pressure gage.
For combar safety, check valves are incorporated to pre-
vent total loss of oxygen in the event of system failure
or cylinder ruprure. If a cylinder is puncrured, it will be
isolated by the check valves and the pressure indication

Orygen Duration —HOURS
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will remain relatively the same, although the supply
available will be reduced. The system is serviced by
means of a single-point refilling valve located within
an access door on the left side of the fuselage, aft of and
above wing level. (See figure 1-16.) Normal minimum
system pressure for take-off is 400 psi. An oxygen dura-
tion table is shown in figure 4-5.

As an airplane ascends to high altitudes, where
the temperature is normally quite low, the
oxygen cylinders become chilled. As the cylin-
ders grow colder, the oxygen gage pressure is
reduced, sometimes rather rapidly. With a
100°F decrease in temperature in the cylinders,
the gage pressure can be expected 1o drop 20
percent. This rapid fall in pressure is occa-
sionally a cause for unnecessary alarm. All the
oxygen is still cthere, and as the airplane de-
scends to warmer altitudes, the pressure will
tend to rise again, so the rate of oxygen usage
may appear to be slower than normal. A rapid
fall in oxygen pressure while the airplane is in
level flight, or while it is descending, is not
ordinarily due to falling temperarure, of course.
When this happens, leakage or loss of oxygen
must be suspected.
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RED FIGURES INDICATE DILUTER LEVER 10O0% OXYGEN
CYLINDERS: THREE TYPE F-2

Figure 4-5
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TYPE A-12 DILUTER-DEMAND OXYGEN REGULATOR.

The diluter-demand oxygen regulator (figure 4-6), lo-
cated on the right side of the cockpit, controls the flow
and dilution of the oxygen automatically. The regulator
has normal and emergency controls.

WARNING

Use only a demand-type mask with a demand-
type oxygen system.

A-12 OXYGEN REGULATOR CONTROLS.

DILUTER LEVER. The diluter lever has two positions,
1009 OXYGEN and NORMAL OXYGEN. The lever should
be ar NORMAL OXYGEN all the time, except in emer-
gency. With the lever in the NORMAL OXYGEN position,
the regulator automartically supplies the correct propor-
tions of air and oxygen for any flight altitude. The
1009 OXYGEN position should be used only when symp-
toms of the onset of hypoxia occur or when fumes or
smoke enters the cockpit. The lever should be returned
t0 NORMAL OXYGEN as socon as the emergency is past.

REGULATOR EMERGENCY KNOB. If the regu-
lator becomes inoperative, the emergency knob safery

i R

TYPE A-12

CRIERENTT

Figure 4-6
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wire should be broken and the red knob at the regulator
base rotated counterclockwise as indicated by the direc-
tion arrow. This allows 1009 oxygen to by-pass the
faulty regulator and feed directly to the mask.

After emergency is over, set diluter lever to
NORMAL OXYGEN and close emergency knob.

A-12 OXYGEN REGULATOR INDICATORS.

PRESSURE GAGE. An oxygen pressure gage is located
below the lower right side of the cockpit edge. The gage
is calibrated to read as high as 500 psi. For normal
operation, the gage should show a minimum of 400 psi.

OXYGEN FLOW INDICATOR. The oxygen flow in-
dicator, located on the right side of the cockpit, forward
of the pressure gage, actuates a bellows assembly that
opens and closes a yellow shutter on the face of the
indicator to indicate normal oxygen system operation.

OXYGEN SYSTEM PREFLIGHT CHECK
(TYPE A-12 REGULATOR).

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

1. Check thar oxygen pressure gage shows a mini-
mum pressure of 400 psi if flight above 10,000 feet or
night flight is planned. If it is definitely known that a
maximum flight altitude of 10,000 feet will not be ex-
ceeded or night flying is not contemplated, the pressure
in the oxygen system must be at least 100 psi prior to
flight. Should any doubt exist, however, as to adverse
weather conditions that may be encountered on 2 long-
range flight, the oxygen system must be charged to full
capacity before take-off.

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

3. Connect mask tube to regulator outlet. Check con-
nection for tightness. Artach rtube clip to parachute
harness high enough to permit free movement of head
without pinching or pulling face.

4. Check oxygen mask for fit and absence of leakage.

5. Breathe normally with oxygen regulator diluter
lever at NORMAL OXYGEN, and then at 1009 OXYGEN,
to check flow indicator and flow from oxygen regulator.

6. Check oxygen regulator to see that emergency
knob is safery-wired closed and thar dilurer lever is in
NORMAL OXYGEN position.
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TYPE A-14 PRESSURE-DEMAND OXYGEN REGULATOR,

The Type A-14 pressure-demand regulacor automati-
cally mixes air with oxygen in varying amounts, accord.
ing tw the altitude, and delivers a quantity of this
mixture ¢ach time the user inhales, The percentage of
oxygen furnished by the regulator -increases with an
increase in altitude and becomes 100% at approximately
34,000 feer. For operation shove 30,000 feet, oxygen
may be delivered under pressure,

(e )

Use only a pressure-demand oxygen mask with
the pressure-demand oxygen regulator,

A-14 OXYGEN REGULATOR CONTROLS.

DILUTER HANDLE, The oxygen regulator diluter
handle, on the face of the pressure.demand regulator,
is 2 manual control for selecting che oxygen-air mixiog
ratio. When the oxygen regulator diluter handle is set
at NORMAL OXYGEN, the regulator automatically main-
tains the proper oxygen-ait ratio for changes in alticude.
When the handle is moved to the 1009 OXYGEN posi-
tion, the regulator delivers 100 percent oxygen regard-
less of the aldrude.

PRESSURE-BREATHING KNOB. Clockwise rotation
of the pressure-breathing knob on the face of the regu.
lator from NORMAL delivers 100 percent oxygen uander
pressure. The knob should be rotated from NORMAL
and set at SAFETY only above 30,000 feet or whenever
the oxygen supply becomes inadequate. Whenever the
pressure-breathing kaob is not at NORMAL, the diluter
mechanism is inoperative, and the resultant pressurized
oxygen flow is uneconomicat below 30,000 feet.

A-14 REGULATOR INDICATORS.

The A-14 regulator uses the same indicators as the A-12
regulator,

OXYGEN SYSTEM PREFLIGHT CHECK

(TYPE A-14 REGULATOR).

Before take-off, check oxygea system as follows:

L. Check oxygen pressure gage (400 psi minimum)
if flight above 10,000 feet or aight fight is planned.
If it is definitely known that 2 maximum fight altirode
of 10,000 feet will oot be exceeded or night flying is not
contemplated, the pressure in the oxygen system must
be at least 100 psi prior to flight. Should any doubt
exist, however, a3 to adverse weather conditions that
may be encountered on a long-range flighe, the oxygen
system must be charged to full capacity before take-off.

2. Setoxygen regulator diluter lever at 1009 OXYGEN
and pressure-breathing koob at NORMAL.
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3. Blow gently back into mask-to-regulator line for
about 5 seconds. There should be positive and continued
resistance to blowing. Aoy indication of free passage
through the regulator indicates » favlty air metering
valve or diaphragm, and the regulator must be replaced
before Right.

4. Connect mask tube 10 regulator outlet. Check con-
nection for tightness, Attach tube clip to parschute
harness high epough to permit free movement of head
without pinchiog or puolling face.

A-14 OXYGEN REGULATOR NORMAL
OPERATION,

For normal operation, the oxygen regulator diluter
lever should be set at NORMAL OXYGEN and the pressure-
breathing knob shouid be set as follows:

1. For cockpit altitudes below 30,000 feet, leave knob
at NORMAL

2. For cockpit altitudes between 30,000 snd 40,000
feer, ser knob st SAFETY.

3. For cockpit altitedes above 40,000 feet, set knob
ar ic alritude.

A-14 OXYGEN REGULATOR EMERGENCY
OPERATION.

Oxygen system controls should be set as follows for
various emergency conditions:

1. If symptoms of the onset of hyporia occur or if
smoke or fuel fumes enter cockpit, set axygen regulator
diluter lever to 1005 OXYGEN. .

2. ¥ oxygen regulator becomes inoperative, pull cord
of H-2 bail-cut bottle and descend to s altitude where
oxygen is not required.

Note
When emergency is over, set oxygen regulator
diluter lever to NORMAL OXYGEN and pressure-
breathing knob in accordance wich procedure
given in “A-14 Oxygen Regulstor Normal
Operation.” .

ARMAMENT.

The airplane has provision for armament which includes
machine guns, gun sight, bomb and rocket carrying
equipment, and gun camera. The armameot equipment
derives its power from the 28-volt direct-current elec-
trical system.

GUNNERY EQUIPMENT.

Gunoery equipment consists of complete provisioas foe
installation and operation of six fixed .50-caliber ma-
chine guns mounted in the wings. Each gun is provided
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with a Type J-4 electric gun hearer. Either of two gun
installations is possible: (1) three fixed .50-caliber guns
may be installed in each wing, with 390 rounds of am-
munition for each inboard gun and 260 rounds for each
center and outboard gun; or (2) the center gun may be
removed, allowing the inboard guns to carry 390 rounds
each and the outboard guns 490 rounds each. Ammuni-
tion containers are mounted in the wings; empty cases
are ejected through the bottom of the wing. Gun charg-
ing is manually accomplished on the ground before
flight. The guns are normally bore sighted down one
to 2 degrees with reference to the fuselage centerline,
with a point of convergence at 250 or 350 yards. A
GSAP gun camera, installed in the leading edge of the
left wing inboard of the guns, is operated automatically
when the guns or rockets are fired and may be operated
independently.

GUNNERY EQUIPMENT CONTROLS.

GUN SAFETY SWITCH. The guarded gun safety
switch (38, figure 1-4), located on the left side of the
front switch panel, has three positions: OFF; GUNS, CAM-
ERA AND SIGHT; and CAMERA AND SIGHT. The GUNS,
CAMERA AND SIGHT position allows the guns and camera
to operate when the gun trigger is actuated and the
sight is energized. This position should be selected only
after the airplane is safely off the ground. The CAMERA
AND SIGHT position should be selected when the camera
and sight only are to be used, or to warm up the sight.

TRIGGER. The guns and camera are operated by the
trigger (figure 1-6) on the stick grip. The trigger has
two definite positions. When the gun safety switch is at
GUNS, CAMERA AND SIGHT, pressing the trigger to the
first position operates the camera only. Depressing che
trigger to the second position acruates the camera and
fires the guns. When the gun safery switch is at CAMERA
AND SIGHT, only the camera operates at either of the
two trigger positions.

GUN HEATER SWITCH. A gun heater switch (23, fig-
ure 1-4; figure 4-8), located on the forward switch panel,
has ON and OFF positions to allow desired operation.

GUN CHARGER HANDLE. A gun charger handle is
stowed in each wing gun bay for manually charging the
guns before flight.

GUN CAMERA SYSTEM.

A gun camera is installed in the leading edge of the
left wing, inboard of the guns. When the gun safety
switch is positioned at either CAMERA AND SIGHT or
GUNS, CAMERA AND SIGHT, pressing the trigger to either
the first or second position operates the camera. When
the switch is in the GUNS, CAMERA AND SIGHT position,
the second trigger position also fires the guns. The cam-
era may be adjusted for a few seconds overrun. The
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wing port for the camera lens has a spring-loaded
hinged door that operates with the retraction of the
landing gear. When the gear is extended, the hinged
door closes, protecting the camera lens; when the gear
is retracted, the hinged door is mechanically opened.

K-14A OR K-14B COMPUTING GUN SIGHT.

The airplane is equipped with either a K-14A or K-14B
computing gun sight (figure 4-7), located above the
instrument panel shroud. Both sights are basically the
same. However, on the K-14A, the sight gyro motor
has a separate switch; on the K-14B, the sight gyro
motor is operated by the battery-disconnect switch.
The sight computes the correct lead angle at ranges
varying from 200 to 800 yards. The sight is equipped
with two optical systems, fixed and gyro. The fixed
optical system projects on the reflector glass a cross sur-
rounded by a 70-mil ring. The 70-mil ring can be
blanked out by the reticle masking lever. Normally
blanked out, the ring is used only in case of mechanical
failure of the gyro or for ground strafing. The gyro
optical system projects on the reflector glass a pattern
of six diamonds surrounding a central dot. The size of
the diamond pattern is varied by changing the setting
of the span scale lever on the face of the sight and by
rotating the throttle twist grip.

1. Gyro selector switch

@ @ 2. Gyro mator switch
(K-14A only)
SELECTOR DIMMER CONTROL PANEL

{Located on Roor below throttle quadrant) 3. Sight dimmaer rheostat

r-51H-1-81-1

Figure 4-7
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K-14A OR K-14B SIGHT CONTROLS.

GUN SAFETY SWITCH. Refer wo “Gunoery Equip-
ment Controls™ in this section,

GYRO MOTOR SWITCH. The K-14A sight gyro
motor is controlled by the gyro motor switch (2, figure
4-7, located on the Aoor of the cockpit, below the
throttle quadrant, This switch has ON and OFF posi-
tions. The gyro motor on the K-14B sight is controlied
by the bantery-disconnect switch, and the motor is ener-
gized whenever the batrery-disconnect switch is oN.

SIGHT DIMMER RHEOSTAT. The sight dimmer
rheostar (3, figure 4-7), located on the cockpir foor,
below the throttle, is mounted on the sight selector
dimmer switch assembly. The rheostat controls the bril-
liancy of the sight rericle images and bas bIM and
BRIGHT positions. Clockwise rotatiop of the rheostat
increases che intensity of the reticle, and counterclock-
wise movemen: decreases the intepsity,

GYRO SELECTOR SWITCH. The gyro selector switch
(1, figure 4-7) is mounted on the selector dimmer panel
assembly, locared on the cockpit ficor below the throt-
tle. The switch has three marked positions: FIXED, FIXED
& GYRO, and GY®O. Since the sight is of the compensating
and fixed type, the three switch posirions allow the
sight to be used as a fixed, combioed fixed and compen-
sating, or a compensaring type only. The FIXED position
is a caged position and is for grouad use or for use in
case of gyro failure. Either the FIXED a 6YRO of the 6YRO
position should be used for all normal sightings. The
FIXED position should be used for landing, to prevent
damage 1o the gyro.

THROTTLE TWIST GRIP. A twist grip incorporated
in the throwe (10, figure 1.5) permits range adjustment
of the sigbt reticle image during gunoery operation.
Clockwise rotation of the twist grip decreases the range
(ealarges the reticle image); counterclockwise rotation
increases the range (decreases seticle diameter). The
ewist grip is spring-ioaded to the full counterclockwise
position,

SPAN ADJUSTMENT LEVER. Positioning the span
adjustment lever (figure 4-7) on the sight head inserts
target size data inw che sight, varyiog the reticle image
circle diameter in proportion t the tarper size. Grad-
vared markings (30 to 120} on the span dial represent
the wing span, in feet, of the targer airplane. The span
adjustment lever should be set 10 a pumber og the dial
corresponding to the wing span of the target airplane.

RETICLE MASKING LEVER. The fixed-reticle mask-
ing fever (figure 4-7), oo the left side of the sight head,
permits the 70-mil reticle circle to be blanked out, leav-
ing only the central cross. The maskiag lever is used for
ground operation or ia case of gyro failure,
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PREFLIGHT CHECK OF K-14A OR K-14B
GUN SIGHT.

Before take-off, check the sight as follows:
1. Gun safety switch at CAMERA AND SIGHT.

2. Gyro selector switch at FIXED & GYRO, Both reticle
images should appear on the reflector glass,

3. Rotate sight dimmet rheostar to obtain desired
reticle brilliance.

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

5. Rotate throttle twist grip to check operarion of
gyro reticle image circle from minimum to maximum

tange,
FIRING GUNS WITH K-14A OR K-14B

GUN SIGHT INSTALLED.

Normal fight operation of the sight is accomplished
as follows:

1. Gun safery switch at GUNS, CAMERA AND SIGHT.

2. Identify targer; then set span adjustment lever o
correspond with span of weget airplane.

3. Fly airplane so that targec appears within gyro
reticle circle, and rotate throttle rwist grip until diam.
cter of gyro reticle circle corresponds to targer size.

4. Frame target with gyro reticle circle by rotatag
twist grip as range changes. Track target smoothly for
ooe second; then fire.

Note

The gyro sight computes correctly only afrer
the target has been properly framed and
tracked for a minimum petiod of one second.

5. Conrinue ranging and tracking while firing,

BOMBING EQUIPMENT.

A removable, exterpal bomb rack can be instlled on
the Jower surface of each wing. Each bomb rack will
carry a single bomb from 100 or 1000 pounds; s drop-
pable fuel tank of 75, 110-, or 165-gallon capacity; 2
chemical mok; or a cluster of fragmentarion or incen-
diary bombs. The bomb release system consiss of an
electrical and s mechsnical mechanism, Normally, the
bombs are released elecurically, Bomb arming is selec-
tively controlled by switches on the forward switch
panel. The bombs cannot be armed if released mechani-
cally. Bombs are aimed before release by use of the gun
sight, with the gyro selector switch at ¥1xeD.

BOMBING EQJIPMENT CONTROLS.

BOMB-ROCKET SELECTOR SWITCH. A bomb-
rocket selector switch (37, fgure 1-4; figure 4.8) is
located with the srmament switcbes on the left side of

&1
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the front switch panel. The switch has four marked
positions: OFF, ROCKETS, ALL, and TRAIN, The ROCKET
position completes the rocket-firing circuit. The ALL
position allows both right and left bombs to be dropped
simultaneously when the bomb-rocket release button is
depressed. The TRAIN position permits the left bomb to
drop first when the bomb-rocket release button is de-
pressed. When the butron is depressed again, the right
bomb drops.

Note

When the ROCKET position is selected, the
bombing circuits are inoperative.

BOMB ARMING SWITCHES. The two bomb arming
switches (37, figure 1-4; figure £-8), marked "LEFT”
and "RIGHT," respectively, are located with the arma-
ment switches on the left side of the front switch panel.
One switch is for the left bomb; the other, for the right
bomb. The switches have three positions: OFF, CHEM-
1CAL, and ARM. When bombs are carried, the CHEMICAL
position should not be used. For nose and tail arming
of the bombs, the ARM position is selected. For tail arm-
ing only, the adjustment must be made at time of
loading. The CHEMICAL position is used only when
chemical tanks are carried. The tanks may be discharged
either singly or simultaneously. Chemicals are released
when the bomb-rocket release button is depressed. The
OFF position permits bombs to be dropped safe.

£ 1
CAUTION |

gt

® The ARM position must not be used when
chemical ranks are installed.

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

@ The bomb-rocket selector switch must be
ofF when chemical tanks are carried; other-
wise, the chemical tanks will drop when
the release button is depressed.

BOMB-ROCKET RELEASE BUTTON. The bomb-
rocket release button is located on top of the control
stick grip. Depressing the button fires rockets or re-
leases bombs (tanks) as selected by the bomb-rocket

selector switch.

BOMB SALVO AND DROP TANK RELEASE
HANDLES. Two bomb salvo and drop tank release
handles (13, figure 1-5), located aft of the instrument
panel on the left side of the cockpit, can be used to
release the bombs manually in the event of failure of
the normal electrical release. The handles are mounted
side by side and may be operated simultaneously or
individually, as desired. The handles are marked
“BOMB SALVO LEFT” and "BOMB SALVO RIGHT.”
The salvo handles mechanically release the bombs io
the unarmed condition only or release the drop tanks.

RELEASING BOMBS.
The following procedure may be used to release bombs:

1. Move bomb arming switches to ARM position.

7. Move bomb-rocker selector switch to ALL for 2
simultaneous release or to TRAIN for individual bomb

release.

3. Depress bomb-rocket release button momentarily
to release bombs. (If bomb-rocket selector switch is
at TRAIN, acruate release button twice in order to drop
both bombs.)

Figure 4-8
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&
'

A
Bombs may be released when the airplane \*
is in any pitch attitude from a 30-degree
climb to a vertical dive.

4. After bomb drop, move bomb arming switches to
OFF and move bomb-rockert selector switch to OFF.

CAUTION §

S

Don't release bombs when you are sideslipping
more than 5 degrees in a vertical dive, because
of danger of released bombs striking propeller.

ROCKET EQUIPMENT.

The airplane is equipped to carry 10 zero-rail rockets
beneath the wings. If bombs or drop tanks are to be
carried, only six rockets can be carried. The rockets are
individually bore sighted. Rocket firing is accomplished
through electrical switches mounted on the rocket
switch panel and control stick grip. Rockets are aimed
by use of the rocker scale on the fixed-reticle portion of
the K-14A or K-14B gun sight. There is no rocket emer-
gency release system.

ROCKET EQUIPMENT CONTROLS.

BOMB-ROCKET SELECTOR SWITCH. For rocket
firing, the bomb-rocket selector switch, located on the
front switch panel (figure 4-8), is used in conjunction
with the rocket control panel (figure 4-8), and should
be at ROCKETS. This completes the rocket-firing circuit.

Section IV

Setting the rocket control panel as desired releases
rockets when the bomb-rocket release butron on the
control stick is pressed.

When the bomb-rocket selector switch is at
ROCKETS, the bomb release circuits are inop-
erative.

ROCKET RELEASE SWITCH PANEL. Rocket-firing
sequence is controlled by means of an intervalomerter
and release control switches (39, figure 1-4; figure 4-8)
located on the front switch panel. When the rocket
selector switch is set at SINGLE, one rocket is released
each time the bomb-rocket release button is depressed,
and the intervalometer automarically maintains correct
firing sequence for each successive release. When the
selector switch is set at AUTO and the release button
depressed, the intervalometer causes the rockers to be
fired in proper sequence at approximately 1},-second
intervals as long as the release button is held depressed.
A numbered dial, visible through a window in the inter-
valometer housing, indicates the rocket to be fired.
The dial is set at the time of rocket loading and should
be set at 1 for every new rocket loading. The reset knob
is used to select release of any particular rocket in case
of misfire or other malfunction during a “single” re-
lease. Only rockets 1, 2, 3, 4, 5, and 6 arc installed when
bombs are carried.

ROCKET SELECTOR SWITCH. The rocket selector
switch (39, figure 1-4; figure 4-8), located on the rocket
switch panel, has three positions: OFF, SINGLE, and
AUTO. The SINGLE position allows one rocket to be fired
each time the release button is depressed; the auTO
position allows all rockets to be fired in train when the
button is held depressed for approximately one second.

ROCKET ARMING SWITCH. The rocket arming
switch (39, figure 1-4; figure 4-8), located on the rocket
switch panel, has two positions: DELAY and INST. The
INST. position permits the rockets to explode on impact,
while the DELAY setting permits an explosion approxi-
mately 0.015 second after impact.

BOMB-ROCKET RELEASE BUTTON. For rocket fir-
ing, depressing the bomb-rocket release button on the
top of the control stick will release rockets, either one
at a time or all rockets in train, provided the bomb-
rocker selector switch is at ROCKETS and the rocket
switch panel is set as desired.
FIRING ROCKETS.
The following procedure should be used to fire the
rockets:

1. Gun safety switch at GUNS, CAMERA AND SIGHT.

2. Gyro selector switch ser at FIXED,
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Rocket Foving Onder .

Figure 4-9

3. Sight-dimmer rheostat adjusted to give desired
reticle intensiry.

4. Rocket projector release control set at 1; rocket
arming switch at DELAY or INST. as desired; bomb-rocket
selector switch at ROCKETS; rocket selector switch at
SINGLE or AUTO as desired.

5. Make approach on target that will give desired
dive angle during firing.

6. Put reticle circle on target and frame properly.

7. Using throttle twist grip, adjust for range. Track
target smoothly for approximately 3 seconds; then de-
press bomb-rocket release button to fire rockets.

Note

If rocker selector switch is at SINGLE, the
bomb-rocker release button must be acruated
each time a rocket is to be fired. If the switch
is at AUTO, holding the release button de-
pressed for approximately one second fires all
rockets. .

CHEMICAL TANK EQUIPMENT.

A chemical tank may be carried on each bomb rack in
lieu of bombs. Two switches on the left side of the
frone switch panel allow selective release of chemicals
(by means of the bomb-rocket release button).

S

CAUTION

>,

When chemicals are to be released, the bomb-
rocket selector switch must be OFF to prevent
dropping tanks.

After release of chemicals, the tanks may be dropped
by moving the bomb-rocket selector switch to the ALL
position and depressing bomb-rocket release button.
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CHEMICAL TANK EQUIPMENT CONTROLS.

BOMB ARMING SWITCHES. The two bomb arming
switches (37, figure 1-4; figure 4-8), marked “LEFT”
and "RIGHT," are located with the armament switches
on the left side of the front switch panel. The switches
have three positions: OFF, CHEMICAL, and ARM. When
chemical tanks are installed, only the CHEMICAL posi-
tion is used. This position causes chemicals to be re-
leased when the bomb-rocker release button on the
control stick is momentarily depressed. The chemical
tanks may be discharged singly or simultaneously, de-
pending on whether the right or left arming switch or
both switches are placed at CHEMICAL.

s -3

CAUTION

The ARM position must not be used when
chemical tanks are installed, to prevent inad-
vertent discharge of chemicals.

MISCELLANEOUS EQUIPMENT.
ANTI-G SUIT PROVISIONS.

Air pressure outlet connection (3, figure 1-5) on the
left side of the pilot's seat provide for attachment of
the air pressure intake tube of the anti-G suit. Air
pressure for inflation of the anti-G suit bladders is sup-
plied from the exhaust side of the engine-driven vacuum
pump and is regulated by a Type M-2 valve. The valve
serves as a junction point for pressures exerted in both
the droppable combar fuel tanks and the anti-G suit.
If combat tanks are installed on the airplane, the ac-
celeration force (G-load) required to actuate the M-2
valve should be approximately 3 to 314 G because of
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the approximately 5 psi pressure exerted in the tanks.
Without the combat tanks installed, the valve should
open at 2 G. After the valve opens, pressure is passed
through a regulator valve into the suit in proportion
to the G-force imposed. For every one G acceleration
force, a corresponding one psi air pressure is exerted in
the anti-G suit. '

DATA CASE.

A dara case is located on the aft left side of the fuselage
and is reached through an access door below and for-
ward of the horizontal swabilizer. This compartment
contains the airplane “G” file, mooring and handling
kit, and spare lamp lenses.

DROP MESSAGE BAG.

Two holding clips fastened to the right side of the
pilot’s seat hold the drop message bag.

ARMREST.

A folding armrest (5, figure 1-5) is located on the left
side of the cockpit, aft of the throttle.

Section IV

RELIEF TUBE.

A pilot’s relief tube is located on the cockpit floor, at
the front edge of the pilot’s seat.

MAP CASE.

A map stowage case (10, figure 1-7) is located along
the right side of the center pedestal.

CHECK LIST.

A pilot’s check list is installed on a spring-loaded hinge
below the instrument panel or shroud.

AIRPLANE TIE-DOWN.

Tie-down points are provided on each wing, both
main wheel axles, and the fuselage. A flush mooring
ring is provided on the lower surface of each wing,
approximately in line with the outboard end of the
wing flap. These rings are pried out for use. A mooring
ring is provided on the inboard side of each main land-
ing gear axle. For fuselage tie-down, the tie-down rope
is passed through the lift tube below and aft of the
insignia.
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INSTRUMENT MARKINGS.

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 rext. 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 flight through turbulent air are covered in Section
IX.

ENGINE LIMITATIONS.

All normal engine limitations are shown in figure 5-1.
The maximum diving engine overspeed is 3300 rpm.
Avoid prolonged cruising at low power from 1600 to
1900 rpm, to minimize lead fouling of spark plugs.
War Emergency Power may be used for 5 minutes dry
or 7 minutes wet under emergency conditions. (This
7 minutes wet is based on the limit of the warter supply.)

[vamms )

Whenever engine speed exceeds the operating
limits, the airplane should be landed immedi-

Section V

A SECON Y

ately at the nearest base. The reason for the
overspeed (if known), the maximum rpm, and
the duration must be entered in the Form 1
and reported to the maintenance officer. Over-
speed berween 3300 and 3600 rpm necessitates
an inspection of the engine before further
flight. Overspeed exceeding 3600 rpm requires
removal of the engine for overhaul.

AIRSPEED LIMITATIONS.

The red pointer on the airspeed indicator marks the
maximum permissible airspeed of 525 mph or Mach .75,
whichever is less. (See figure 6-3 for diving speed limits
at high altirudes.) Do not extend landing gear above
170 mph IAS. Do not exceed the following wing flap
setting airspeed restrictions:

ANGLE DOWN MAXIMUM IAS

DEGREES MPH
10 400
20 275
30 225
40 180
50 160

Do not lower landing light above 170 mph IAS. Wich
75- or 110-gallon drop tanks installed, do not exceed
400 mph IAS because of buffeting.
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INSTRUMENT

COOLANT TEMPERATURE

SN 50°C Minimum Toke-off
BN  100°C-110°C  Normal

= 125°C Maoximum

= 135°C Max (War Emergency)

128-51-548

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

-“ZP»roon
= RPN

FUEL GRADE
100/130

MAMIFOLD PRESSURE TACHOMETER

26-46 in. Hg Operating Range SESEEEs 1700-2700 rpm Operating Range

61 in. Hg Take-off Military Power =smmm 3000 rpm Take-off, Military, of
67 in. Hg War Emergency, Dry (5 Min) War Emergency Po
80 in. Hg  War Emergency, Wet (7 Min) sl 3300 rpm Maximum Diving Oye

Figure 5-1 (Sheet 1 of 2)
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OIL TEMPERATURE

BN 20°C Minimum
=l 70°C-80°C Normal .
BN 105°C Maximum

STy
20025 og

150" 5

OIL  FUEL 5=

FUEL PRESSURE
BN 16 psi Minimum
BN 16-18 psi  Normal
EEEE 20 psi Maximum

. Ll
ACCELEROMETER AIRSPEED

5 G Max at Gross Weight of 12,000 Lb EDEN Mox Permissible IAS With Flaps Full Down —

(Two 110 Gal Drop Tanks) 165 MPH
S 7.33 G Max at Design Gross Weight Max Permissible |AS With Gear Extended —

(9530 Lb) 170 MPH
~2.25 G Max at Gross Weight of 12,000 The instrument setting is such that the red pointer will
— b (Two 110 Gal Drop Tanks) move fo indicote the limiting structural airspeed of 525
mph, or the airspeed representing the limiting Moch

) number of .75, whichever is less.

126-51-656

Figure 5-1 (Sheet 2 of 2)
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PROHIBITED MANEUVERS.

Intentional power-on spins are prohibited. Snap rolls
are prohibited. When drop tanks or bombs are installed,
only normal flying attitudes are permitted. Power-off
spins are permitted, provided such spins are started
above 12,000 feet. Limit inverted flying to 10 seconds
because of loss of oil pressure and failure of the scavenge
pumps to function properly in inverted position.

ACCELERATION LIMITATIONS.

The airplane is limited to a maximum positive load
factor of 7.33 G and 2 maximum negative load factor of
—3 G. These limits apply only when the clean airplane
gross weight does not exceed 9530 pounds (design gross
weight). When airplane gross weight is greater than
9530 pounds, the maximum allowable G is less than the
maximum limit marked on the accelerometer. Remem-
ber that when you pull the maximum G (7.33), the
wings of your airplane must support 7.33 times their

OPERATING

T. 0. No. 1F-51H-1

normal load. This means that during a maximum-G
pull-out, the wings of the airplane (at design gross
weight) are supporting 7.33 times 9530 pounds, or 2
toral of approximately 69,800 pounds (maximum that
the wings can safely support). Therefore, when your
airplane weighs more than 9530 pounds, the maximum
G that you can safely apply can be determined by divid-
ing 69,800 by the new gross weight. When external
loads are carried, the maximum allowable G-load is
S G. The maximum load factors we have been talking
about apply only to straight pull-outs, Rolling pull-outs
are a different story, however, since they impose con-
siderably more stress upon the airplane. The maximum
allowable load factor in a rolling pull-out is two-thirds
the maximum G for a straight pull-out.

OPERATING FLIGHT LIMITS.

The Operating Flight Limits diagram (figure 5-2)
shows the G-limitations of the airplane, Various load

g ] i 4 t f , la!
BASED ON DESIGN GROSS WEIGHT (9530 POUNDS] OR LESS
L

S SR i g

LIMIT LOAD FACTOR -7.33 G

-

LiMmIT
DIVE SPEED
525 MPH

LOAD FACTOR -G

NOTE: Te obtain new limit load !odw for gnohr gross

o8 S uAtRN

weights, divide 70,000 by the new gross weight.

306

Figure 5-2
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factors are shown vertically along the left side of the
chart, and various indicated airspeeds are shown hori-
zontally across the center of the chart. The horizontal
red lines at the top and bottom of the chart represent
the maximum positive and maximum negative allow-
able load factors. The vertical red line indicates the
limit dive speed of the airplane. The curved lines show
the G at which the airplane will stall at various air-
speeds. The upper curved line shows, for example, that
at 150 mph the airplane will stall in a 2 G turn, while
at 200 mph the airplane will not stall until more than
3.6 G is applied. The upper and lower limits at the
right side of the char illustrate the maximum positive
and negative limit load factors (—7.33 G and —3 G) that
can be safely applied up to the limit dive speed of the
airplane.

CENTER-OF-GRAVITY AND WEIGHT
LIMITATIONS.

Any configuration of external load that the airplane is
designed to carry may be installed without exceeding
the CG limits or overloading the airplane.

Section V

When fuselage tank is nearly empty, use
caution in landing, because of a slight nose-

heavy condition of the airplane.
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GENERAL.

The flying qualities of the airplane are normal, both in
accelerated maneuvers and in steady flight. The trim
tab characteristics are normal, but sensitive for high-
speed trim conditions.
At all speeds with power, sideslips to the left require
less pedal force than do sideslips to the right, but the
force variation is normal. Moderate fin buffeting occurs
ac high angles of sideslip. The effect of flap and landing
gear operation on the trim of the airplane in flight as
follows:

Flaps down......ooocre Tail-heavy

Gear down.......oo.ooeecne.o. N OSE-heavy

Gears and flaps down........... Slightly tail-heavy

STALLS.

The stall in this airplane is comparatively mild. With
idling power, stall warning is given by very slight air-
plane buffeting 2 to 3 mph above stall speed, followed
by nose-down pitching at stall. There is mild longi-
tudinal oscillation until the stick pressure is relieved.
If further back pressure is applied, the airplane rolls off
on either right or left wing. This rolling condition is
more severe with flaps down. Recovery from the stall is
entirely normal and is accomplished by release of back
pressure on the stick. In approaching the stall, some

aileron or rudder deflection may be required to hold
wings level The high-speed stall is characterized by
some buffeting, but no abrupt rolling is experienced.
The stalling speed can vary widely with gross weight
and external loads. (See figure 6-1.)

PRACTICE STALLS.

The following practice stalls will acquaint you with the
stall traits and stall speeds of the airplane under various
flight conditions. For both power-on and power-off
stalls, set the propeller control to obrain 2700 rpm. Re-
tard throttle smoothly to 10-12 in. Hg for power-off
stalls; set throttle for 30 in. Hg for power-on stalls.

PRACTICE STALL — GEAR AND FLAPS DOWN,
POWER OFF, STRAIGHT AHEAD.

1. Close thrortle.

2. Gear down at 170 mph.

3. Lower full flaps at 160 mph.

4. Establish 130 mph glide and raise nose to landing
artitude,

5. Hold this atrritude until stall breaks; observe char-
acteristics of airplane in stall (usually lefr wing stalls
before right). After nose drops, initiate stall recovery
by smoothly advancing throttle to 45 in. Hg and ease
stick forward to regain flying speed.
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GROSS

IAS * MPH

GEAR UP
FLAPS UP

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

(POWER OFF)

BASED ON FUGHT TESTS

GEAR DOWN
FLAPS 45° DOWN

" BANK

LEVEL 30° BANK 45" BANK

WITH BOMBS,
DROP TANKS,
OR ROCKETS*

Figure 6-1

6. Level wings with rudder and aileron and regain
130 mph; thea retard throttle to 30 in. Hg.

7. Raise gear and flaps.

PRACTICE STALL — GEAR AND FLAPS DOWN,
POWER-OFF, MEDIUM BANK.

1. Close throttle.

2. Gear down ar 170 mph.

3. Lower full flaps at 160 mph.

4. Establish 130 mph glide.

5. Enter a medium bank, right or left; slow airplane
and rtighten turn with elevator until stall breaks.

6. As stall breaks, recover with stick forward, and
advance throttle smoothly to 45 in. Hg.

7. Roll wings level with rudder and aileron as soon
as possible.
8. Raise gear and flaps; return to cruising power.
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PRACTICE STALL — GEAR AND FLAPS UP,
POWER ON, STRAIGHT AHEAD OR IN TURN.

1. Cruise throttle setting.
2. Raise nose to about a {0-degree climb attitude

straight ahead, or use a gentle climbing rurn right or
left and righten turn with back pressure uatil stall
breaks.

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

4. Retard throttle to cruise power after recovery.

SPINS.

POWER-OFF SPINS.

The airplane does not have any spin tendency at the
stall, and it is necessary to force the airplane into the
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spin. (See figure 6-2.) In general, spins in this airplane
are uncomforrable because of heavy oscillations and
rolling. These motions are not regular, but occur errat-
ically during the spin. Normally, the airplane goes over
to a slightly inverred position in the first half turn of
the spin. Spins to the lefc with gear and flaps up are
fairly slow and approach a nearly stabilized condition
after approximately three turns. The airplane spins to
the left at an angle of approximately 45 degrees below
the horizonral. The rate of spin rapidly increases mo-
mentarily as control is applied for recovery, and then
stops abruptly. The right spin with gear and flaps up
is erratic, with the nose of the airplane coming up to
the horizonral and then dropping with a sudden lateral
oscillation accompanied by a very rapid increase in rate
of spin. During the spin, it feels as though the airplane
is partially recovering before it whips off again. Al-
though the spin does not stabilize, the recovery charac-
teristics are excellent, The spin is always more rapid
and erraric to the right than to the left. With the gear
extended, the spin is erratic both to the left and right,
with the same lateral and longitudinal oscillations noted
with the gear retracted in right spins. During recovery
from the right spin (gear extended), a slight buffer
may be noted; this buffet is eliminated as soon as the

airspeed is increased.
POWER-OFF SPIN RECOVERY.

Make normal recovery from either right or left spin
as follows:

1. Conrrols with spin, ailerons neutral.

2. Apply full opposite rudder. (Nose will drop slight-
ly and spin will speed up rapidly for about 114 rurns
and then stop.)

3. Stick neurral after airplane responds to rudder (as
rotration stops).

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

The rudder and elevartor forces are normal, with no
excessive loads during recovery. Recovery from spins
may be effecred within one-fourth to one turn. Ap-
proximately 6500 to 7000 feer altitude is lost during a
five-turn spin plus a one-turn recovery.

Note

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 also
feel a rather heavy buffeting in both the ele-
vator and rudder. The remedy for this condi-
tion is to release some of the back pressure
on the stick. '

POWER-ON SPINS.

Power-on spins should not be intentionally performed
in this airplane. However, if a power-on spin is

Figure 6-2
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accidentally eotered, immediately close throttle and
apply controls as for power-off spin recovery. 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.

!i CAUTION 1

Extreme loss of altitude is o be anticipated
in a power-on spin.

FLIGHT CONTROL EFFECTIVENESS.

AILERON CONTROL.

Control stick pressure for aileron control is considered
desirably light and gives a positive roll control to the
airplane. The sealed-balance ailerons have a fabric dia-
phragm that seals the space between the leading edge
of the aileron and the aft side of the rear wing spar
and tends to lighten the control stick forces.

HORIZONTAL TAIL CONTROL.

At normal cruise speeds, elevator control is good and
stick pressure is light.

RUDDER CONTROL.

Because of reverse-boost rudder tab and dorsal fin, the
airplane has very good directional stability, with a
directional change requiring definite pressure of the
rudder pedal in proportion to the amount of yaw de-
sired. Rudder pedal pressures are very high pulling out
of a dive. With power, sideslips to the left require less
pedal force than sideslips to the right. You will encoun-
ter moderate fin buffeting at high angles of sideslip.

TRIM TAB CONTROL.

Trim tabs are very sensitive and should be used with
care at high speed.

LEVEL-FLIGHT CHARACTERISTICS.

LEVEL-FLIGHT STABILITY.
Level-flight stabilicy is very good, with light stick
forces at all speeds.

—
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MANEUVERING FLIGHT.

MANEUVERING-FLIGHT STABILITY.

Maneuverability is very good. However, use care not
to exceed maximum allowable G-limits because of the
lightness of control pressures. Do not attempt any
abrupt maneuvers with external loads. There are no
control pressure reversals except during a maximum-
speed dive, when controls will tend to lighten as red-
line speed is reached. (Refer to "Maximum Diving
Speeds” in this section.) The reverse-boost rudder tab
gives the desired effect that an increase in rudder pedal
pressure is always necessary to obtain an increase in
yaw angle.

DIVES.

MAXIMUM DIVING SPEEDS.

At high diving speeds, there is danger of the airplane
being affected by compressibility, a phenomenon likely
to be encountered when true airspeed approaches the
speed of sound. Compressibility may be indicated by
instability of the airplane, rolling or pitching, lighten-
ing or reversing of control forces, or combinations of
these effects. However, the airplane feels steady up to
the limit Mach number of present tests, .75 (75 percent
of the speed of sound), and no porpoising or wallowing
is experienced. Some buffeting may be expected above
a Mach number of .75, and increased aileron control
pressure may be necessary to hold wings level.
Atention should be paid to the elevator stick force
variation during high-speed dives. In high-speed dives
at high altitudes, it will be noted that stick forces in-
crease during the first part of the dive, then lighten as
the speed is increased, and finally may reverse, requiring
light pull force to maintain a constant G. The elevator
force variation is a compressibility effect, with forces
first lightening at .72 Mach number and possibly re-
versing at some higher Mach number. If a speed requir-
ing a pull force is reached before pull-out, then during
pull-out, maintaining a constant G, a change from the
pull force to a push force should be anticipated as the
speed is decreased.

It is recommended that a tab serting corresponding to
trim in level flight with normal cruise power (or very
slightly tail-heavy trim) be used for high-speed dives,
and that the tab setting not be changed during dive and
recovery. However, the power setting may be advanced
if desired, provided it is not necessary to decrease power
during dive or pull-out.

Section Vi

Rudder pedal forces increase normally during dives, but
do not become excessive.

ALTITUDE REQUIRED FOR PULL-OUT.

Figure 6-3 shows the altitude required for pull-out from
dives for a constant 4 G or 6 G acceleration. The anti-G
suit should be used before a 6 G pull-out is attempred.

DIVE RECOVERY.

If the diving limits showa on figure 6-3 are exceeded
inadvertently and pronounced compressibility effects
(buffeting) are experienced, pull up very gradually.

7
~4
%.

Care should be taken in pull-outs, since
the stick forces are relatively light, and
abrupt pull-outs should be avoided.

FLIGHT WITH EXTERNAL LOADS.

DROP TANKS.

At high speeds (in excess of 400 mph) with 73-gallon
combat fuel tanks installed, buffeting will be encoun-
tered. With drop tanks installed, either empty or full,
airplane tends to be nose-heavy on take-off run. Use at
least 5-degree tail-heavy trim for take-off.
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ALTITUDE LOSS
CONSTANT 4 G PULL-OUT

CALIBRATED AIRSPEED — MPH__ 250 300
| I 1 i 1

ALTITUDE
3 OF PULL-

i

: . ",. el

i ALTITUDE
._ DURING

Pt < B e

ANGLE OF DIVE 90° :
126-0-1692

Figure 6-3 (Sheet 1 of 2)
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HOW TO USE CHARTS
Select appropriate chart depending upon accelerotion -
(4 G or 6 G) 1o be held in pull-out; then—

Enter chart ot cliitude Iiac nurul {

actual altitude af start of p i
{for oxemplo. IO.M M] e ,‘

On uuh along altitude line, ulul

point nearest the CAS at which pull-

out is started (400 mph). -

Sight vertically down fo point on

curve of dive angle (90°) dwuﬂy
bc!ow clrspcod.

Slghl back hoﬂ:oniqlly fo scale o
Ieft to read altitude lost during pull-
out (constant 4 G pull-out, 6000

;",- _feel; constant 66 'li“"ﬂll". 4000
feet). .

ITUDE Loss i

ANGLE OF DIVE 90° 70°

Figure 6-3 (Sheet 2 of 2)
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ENGINE.

USE OF TAKE-OFF (MILITARY) POWER.

It is often asked what the consequences will be if the
S.minute limit at Take-off Power is exceeded. Another
frequent inquiry is how long 2 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, since the time limit specified does not mean
chat engine damage will occur if the limit is exceeded,
but means that toral operating time at high power
must be kept to a reasonable minimum in the interest
of prolonging engine life. It is generally accepred that
high-power operation of an engine results in increased
wear and necessitates more frequent overhaul than low-
power operation. However, it is apparent that a certain
percentage of operating time must be at full power.
The engine manufacturer allows for this in qualification
tests in which much of the running is done at Take-off
Power to prove ability to withstand the resulting loads.
It is established in these runs that the engine will handle
sustained high power without damage. Nevertheless, it
is still the aim of the manufacturer and to the best
interest of the pilot to keep within reasonable values
the amount of high-power time accumulated in the
field. The most satisfactory method for accomplishing
this is to establish time limits that will keep pilots con-
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stantly aware of the desire to keep high-power periods
as short as the flight plan will allow, so that the total
accumulated time and resulting wear can be kept to 2
minimum. How the time ac high power is accumulated
is of secondary importance; i. €., it is no worse from the
standpoint of engine wear to operate at Take-off Power
for one hour straight than it is to operate in twelve
S.minute stretches, provided engine temperatures and
pressures are within limits. Ia fact, the former pro-
cedure may even be preferable, as it eliminates tempera-
ture cycles which also promote engine wear. Thus, if
flight conditions occasionally require exceeding time
limits, this should not cause concern so long as constaat
effort is made to keep the over-all time at Take-off Power
to the minimum practicable. Another factor to be re-
membered in operating engines at high power is that
full Take-off Power (3000 rpm and 61 in. Hg) is to be
preferred over take-off rpm with reduced manifold pres-
sure. This procedure results in less engine wear for two
reasons. First, the higher resulting brake horsepower
decreases the time required to obtain the objective of
such high-power operation. At take-off, for example,
the use of full power decreases the time required to
reach an altirude and airspeed where it is safe to reduce
power and shortens the time required to reach the air-
speed that will provide more favorable cooling. Second,
high rpm results in high loads on the reciprocating
parts due to inertia forces. As these loads are partially
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offser by the gas pressure in the cylinder, the higher
cylinder pressures resulting from use of full take-off
manifold pressure give lower net loads and less wear.
Sustained high rpm is a major cause of engine wear.
!t requires more “cpm minutes” and “piston-ring miles”
to take off with reduced manifold pressure. In addition
o the engine wear factor, taking off at reduced power
is compacable to starting with approximately oge-third
of the runway behind the airplane, Therefore, full
power should always be used on rake-offs.

WAR EMERGENCY POWER.

During emergencies in a combar zone, it is sometimes
necessary to get the absolute maximum manifold pres-
sure at which the engine may be operared within rea-
sonable safery limits. This extra power is available
wheao the throtrle is pushed beyond a gate on the throt-
tle quadrant, provided the following requirements are
fulhlled:

Mote

Eatry must be made on Form 1 of length
of time of War Emergency power operation
(which is limited to a maximum period of
5 minures dry or 7 minutes using water
injection).
1. Airplane must be placarded with a decal stating
that use of War Emergency Power is permitred.

2. Fuel Grade 100 130 must be used, and a special
type of spark plugs must be installed.

Note

For War Emergency Power operation with
water injection, spark plug barrels aad spark
plug cable connectors must be packed with
Dow-Corning sealing compound No. 4, and a
steel or brass washer must be inserted berween
the resistor and the spring retainer of the
spark plug cable conpector.

3
# caution R

1f the oil has been diluted, ir is desirzble o
operate the engine 10 or 15 minures at between
BO percent Normal Power and Military Power
before using War Emergency Power, 10 re-
move excess fuel from oil.

| WARNING I

The following precaution is applicable to War
Emergeacy Power wet operation of late air-
planes® only. On other airplanes, the water

T. ©. No. TF.51H-1

pump will not restart if the water supply is
depleted. Afrer the water supply is exhausred,
as indicated by automatic reserting of manifold
pressure ro the maximum dry racng, move
warer injection switch o OFF. If the switch is
left oN aond the throctle is recarded and again
advanced, a momentary surge of manifold
pressure above the allowable dry limit will
occur, with possible damage to che power plant
when oo warer is available.

SPARK PLUG FOULING.

Prolonged cruising operation at low power settings
tends to cause spark plug fouling. This fouling causes
engine roughness, To determine whether the plugs are
at fault, clean out engine by advancing propeller con-
trol to 3000 rpm and chroule to 61 in. Hg and run
eongine ac this power setting continuously for oae
mioute. Retura throtdle and propeller coatrol 1o cruise
serting and notice whether engine roughness persists.
If roughness is still present, check for carburetor ice;
then, if engine is still rough, reduce power to best
cperating sertiog and proceed to nearest base for land-
ing. During prolonged cruising flight, clean out engine
every 30 mioutes continuously for one minute with
the afore-meationed procedure. Also clean out engine
hefore landiag.

SUPERCHARGER SURGE.

Because of the design of the supercharger in the
V-1650-9 engine, the supercharger is subject 1o surging
in both high and low blower at vatious rpm, manifold
pressure, and altitude combinations. Supercharger surg-
ing causes a fluctuation in manifold pressure and induces
erratic fuel metering. Under severe surging conditions,
the engine cuts out complerely. When surging is en-
countered, it may be corrected by either increasing the
rpm setting or by decreasing the manifold pressure
setting, Figure 7-1 shows the lowest power setuings (in
terms of engice rpm and manifold pressure) where
surging can be expected at various altitudes.

CARBURETOR ICING.

Carburetor ice forms more readily when carburetor air
temperature is berween -10°C and -15°C. However,
carburetor ice can form apy time, even with outside
temperacure as high a5 32°C (90°F) and with rempeta-
rure and dew poiat spread as much as 12°C (22°F).

*F-51H-10 Airplane Af44.54588 ond subsequent
airplanes

__.-"'“\



T. ©. No. 1F-51H-1

Section VII
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Figure 7-1

The formation of carburetor ice is hard to detect, since
the Simmonds boost control unit maintains a constant
manifold pressure. The only warning of carburetor ice
is a roughness in the engine. If application of carburetor
hot air does not remove roughness, clean out engine
as directed under “Spark Plug Fouling” in this section.
If roughness is caused by carburetor ice, use hot air
as necessary to prevent further carburetor ice. If the
air inlet duct becomes clogged with ice, hot air is
automarically admirted to the air duct regardless of
the position of the carburetor air control lever. How-
ever, if carbureror ice forms, hot air will not be ad-
mitted automatically.

DETONATION.

Detonarion is the result of one type of abnormal com-
bustion of the fuel-air mixture. The other prevaleat

form of abnormal combustion is preignition. When
detonation occurs, combustion is normal until approxi-
mately 80 percent of the charge is burning. At thart
point, the rare of combustion speeds up tremendously
and an explosion or nearly instantaneous combustion
results. This explosion actually pounds the cylinder
walls, producing knock. This knock, or pounding of
the cylinder walls, can cause an engine failure. In an
airplane, the knock is not heard because of other engine
and propeller noises. However, detonartion can be de-
tected by observing the exhaust for visible puffs of
black smoke, glowing carbon particles, or a small, sharp,
whitish-orange flame. In addirion, a rapid increase in
coolant temperarures often indicates detonation. When
detonation is evident, throttle reduction is the most
immediate and surest remedy. When detonation occurs,
power is lost. Contributing causes of detonation are as
follows:

1. Low-octane fuel
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2. High coolant temperature caused by too long a
climb at too low an airspeed or by too lean a mixture.

3. High mixture temperature caused by use of car-
buretor heat or by high outside air temperature.

4. Too high a manifold pressure with other condi-
tions favorable to detonation.

5. Improper mixture caused by faulty carburetor or
too lean a mixture,

PREIGNITION.

Preignition is closely related to detonmation. In facr,
detonation often progresses into preignition. When the
engine gets too hot, the mixture is ignired before the
spark occurs. When this happens, much of the power
is wasted trying to push the piston down while it is
still rising in the cylinder. The power impulses are
uneven, horsepower falls off, and the engine can be
damaged from excessive pressures and temperatures.
Preignition may be indicated by backfiring through the
carburetor and possibly by a rapid increase in coolant
temperatures, When preignition is encountered, the
throttle setting should be reduced immediately, as in
severe cases, complete piston, valve, and/or cylinder
destruction can occur in a matter of a few seconds.
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FUEL SYSTEM.

FUEL TANK SEQUENCE.

1. Take off and climb with fuel tank selector handle
at MAIN WING TANKS.

2. Use drop tanks until they are empry.

3. Use main wing tanks until they are empty.

4. Switch to fuselage tank.

CAUTION

o~

>,

Keep fuel booster pump in operation at all
times during flight to ensure adequate fuel

pressure.
| WARNING I

Check operation of all fuel tanks before taxi-
ing our instead of immediately before take-off.
Taxi out on tank that will be used for take-off,
to avoid possibility of air locks developing.

P
r
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Not applicable to this airplane.
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3 ALL-WEATHER OPERATION

Except for some repetition necessary for emphasis or continuity of thought, this
section contains only those procedures thac differ from, or are in addition to, the
normal operating instructions contained ingSection II.

INSTRUMENT FLIGHT PROCEDURES

Flying the airplane in all weather conditions requires
proper instrument proficiency on the part of the pilot
and thorough preflight planning. All the necessary
flight instruments are provided, including directional
gyro and flight indicator. Radio equipment includes the
AN/ARC-3 command set, BC-453-B range receiver,
AN 'ARN-7 radio compass, SCR-695-A IFF set, and
AN/APS-13 rail-warning radar.

Note

All rurns are single-needle-width standard
rate (3 degrees per second) 2-minute turns.

BEFORE TAKE-OFF.

Complete all checks required for any normal flighe,
with the following additions:

1. Check to be sure you have LF-MS edition (Radio
Facilities Charts), AN 08-15-2 (USAF Radio Data and
Flight Information), and T.O. No. 1F-51H-1 (Flight
Handbook, formerly AN 01-60JF-1).

2. Check clock for operarion and set it to correct
time.

3. Check suction gage for proper indication.
4. Check that pitot head cover has been removed.

Turn pitot heater switch ON and have outside observer
verify its operation. Then turn pitot heater switch OFF
until airplane is in the air, as there is insufficient cool-
ing for pitot head while airplane is on the ground.

5. Check airspeed needle at zero. Check airspeed cor-
rection card for any deviation at speed range to be
fown. L

6. The directional gyro requires 5 minutes for rotor
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 so that
it corresponds to reading of magnetic compass. B

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

Note

If the horizon bar temporarily leaves the bori-
zontal position while the airplane is being
taxied seraight ahead, or if the bar tips more
than 5 degrees during taxiing turns, the in-
strument is not operating properly.

8. Obusin station altimeter setting (field barometric
pressure} from control tower operation. When the al-
timeter is set, the pointers should indicate che local
field elevation. If the altimeter registers within 75 feet
of this elevation, it may be used, provided error is prop-
erly considered when the instrument is reset during
flighe.

9. Check operation of turn-and-bank indicator by
observing proper response of geedle and ball when
turns are made during caxiing,

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

Note

If rare-of-climb needle does not indicate zero,
tap instrument panel. If needle still indicates
incorrectly, readjust it by use of screw in lower
left corner of instrument.

11. Check accuracy of magoetic compass by compar-
ing its reading to published runway heading.

12. Check carburetor air consrol lever set ar corp,
ATR BAMMED,

13. Check instrumeats for readings within proper
raoges.

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

INSTRUMENT TAKE-OFF.

Preparation, power settings, and takeoff and climb
speeds are identical o those used in norma! take-off.
Use flaps as necessary for best obstacle clearsnce, about
15 to 20 degrees down.

1. Whean cleared for take-off, taxi o center of run-
way and align airplane as nearly as possible straighe
down centerline of runway. Hold airplane with brakes
and set directionzl gyro to published runway beading.

2. When ready, advance throttle smoothly and
steadily to Take-off Power 2s quickly as possible and
still maintain directional control against torque.

3. Do got attempe 10 lift tail 100 soom, as this increases
torque action. Pushing the stick forward unlocks the
t2il wheel, thereby making sweering difficalt. The best
take-off procedure is to hold the il down until suffi.
cient speed is actained for cudder conrrol, and thea
raise che tail slowly.

T. O. Neo. 1F-51H-1

4. Maintain directional control by reference to direc-
tional gyro. Take off #s airplane reaches normal VFR
take-off airspeed.

TAKE-OFF SPEEDS

10,000 Ib {no external losd) 106 mph JAS
11,000 ib (external load) 111 mph IAS
12,000 Ib (external load) 116 mph IAS
3. Raise gear as soon as altimeter and rare-of-climb
indicaror begin to register a climb.

6. Establish & norma] climb,

7. Raise flaps when sufficieat airspeed is sttained and
all obstacles are cleared,

8. Reduce power and propeller settings to normal
climb settings,

INSTRUMENT CLIMB.

l. Trim airplane at normal climbing speed.

2. Leave traffic and climb to assigned altitude. Do
oot exceed 30.degree angle of bank during climbing
turns,

INSTRUMENT CRUISING FLIGHT.

No departure from pormal cruise procedures is peces-
sary. Refer to Flight Operation Instruction Chart for
desired cruise. Adjust wim with caution so as pot to
overtrim. Use aileron trim tabs to maintain lateral rim
for any unequal fuel distribution in main fuel cells, If
flaps or landing gear are extended, adjust power setring
and trim accordingly.
Note

To ensure the lowest fuel consumption on
long-range mission, the highest manifold pres-
sure consistent with the Flight Operation In-
struction Charts should be used with aoy
given rpm serting. However, m minimize
spark plug fouling due to prolonged cruising
at low power (especially in the range from
1600 to 1900 rpm), high power (3000 rpm and
61 in. Hg) should be used continuously for one
minute every 30 minutes when che fuel supply
is adequate,

DESCENT.

Follow norma! descent procedures. Limit angle of bank
to 30 degrees and single-needle-width turns,
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Tura on defroster 10 or 15 minutes before
descent, to avoid fogging of canopy or
windshield.

HOLDING.

For holding operations with minimum fuel consump-
tion, refer to note at end of "Instrument Cruising
Flight” in this section. Also refer to Maximum Endur-
ance Chart (figure A-10) for power settings at altitude
where holding operation is being accomplished.

INSTRUMENT APPRCACH.

Use standard radio range letdown and low-visibility
approaches. (See figure 9-1.)

27 R
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GROUND-CONTROLLED APPROACH (GCA).
For landing under instrument conditions by use of di-
rections from GCA radar equipment after letdown on
a radio range (figure 9-2), proceed as follows:

1. Establish contact with GCA over GCA pickup
point.

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 degrees to
give a steeper approach if desired.

4. As glide path is intercepted, reduce power settings
to establish 130 mph glide, and descend as directed by
GCA final 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 45 in. Hg.

2. Maintain wings level, nose straight.
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Figure 9-2

3. Landing gear up.
4. Raise flaps when at least 200 feet above ground
and sufficient airspeed is reached.

ICING.

Ice normally adheres to the windshield, wing, stabilizer,
and vertical fin leading edges and also to the forward
portions of the drop tanks. At the first sign of icing,
change zaltirude immediarely to ger out of icing layer.

- Ice accumulations increase drag and decrease lift, re-

quiring an increase in power to maintain altirude and
airspeed. During icing conditions if engine starts to run
rough, immediately put carburetor air control lever in
HOT AIR UNRAMMED position to prevent carburetor ice
and remove any ice present. If ice accumulates on wings,
make wide, shallow turns at a greater speed than nor-
mal, especially during approach. Use flaps with care. Re-
member, stalling speed increases with ice. Be sure pitot
heater is on during icing conditions.
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TYPICAL GCA PATTERN
MISSED APPROACH

ALL TURNS ARE SINGLE-NEEDLE-WIDTH

(3 DEGREES PER SEC)

FLIGHT IN TURBULENCE AND THUNDERSTORMS.

s

CAUTION |

Flight through a thunderstorm should be
avoided if at all possible. Thunderstorm flying
demands considerable instrument experience
and should intentionally be undertaken oaly
by well-qualified pilots. However, many rou-
tine flight operations require a certain amount
of thunderstorm flying, since it is not always
possible to avoid storm areas. At night, it is
often impossible to detect individual storms
and find the in-berween clear areas.

Note

Normally, the least turbulent area in a thun-
derstorm is at altitudes of 6000 feet or less
above the terrain. Altirudes berween 10,000
and 20,000 feet are usually the most turbulent.

e ————
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A ;u!or using modern equipment and p pos-
sessing a combination of proper experience,
common sense, and instrument flying pro-
ficiency can safely fly thunderstorms.

BEFORE TAKE-OFF.
Note the following precautions:

1. Make a thorough analysis of the general weather
situation to determine thunderstorm areas, and prepare
a flight plan which will avoid thunderstorm areas when-
ever possible.

2. Be sure to check proper operation of all flight
instruments, navigational equipment, pitot heater, car-
buretor air hear, and cockpit lighting before attempting
flight through thunderstorm areas.

APPROACHING THE STORM.

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

L. Accurately fix position before actually entering
thunderstorm area.

2. Reduce cruising speed power settings for comfort-
able penetration speed. (See figure 9-3.)

Section IX

3. Set mixture control for smooth engine operation.
4. Pitot heater on.
5. Carburetor air control lever adjusted as required.

6. Check suction gage for proper reading and gyro
instruments for correct settings.

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

8. Tighten safecy belt and lock shoulder harness.

9. At night, turn cockpir light full brighe, ad;usr
seat low, and don't stare outside of airplane.

‘43
CAUTION
P

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

IN THE STORM.
When in the thunderstorm, follow this procedure:

1. Throughour storm, maintain power settings and
pitch atritude 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 penetration 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 attitude. Concentrate mainly on remain-
ing level by reference to gyro horizon.

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

6. Don't chase airspeed indicator, since doing so will
result in extreme airplane attitudes. Should a sudden
gust be encountered while the airplane is in a nose-
high attitude, a stall mighc easily result. Because of
rapid changes in vertical gust velocity or rain clogging
the pitot tube, airspeed may momentarily fluctuate as
much as 70 mph.

7. To minimize stresses imposed on airplane, use as
lirtle longitudinal control as possible to maintain your
artirude.

8. The altimeter may be unreliable in thunderstorms
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 determining
minimum safe altitude.

NIGHT FLYING

There are no predominant differences berween night-flying procedures and day-flying procedures. Exhaust

glare obviously is more pronounced during night flight (unless flame arresters have been installed), but should

not be cause for alarm. Refer to Section II for night flight interior check and take-off and landing procedures.
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Figure 9-3

COLD-WEATHER PROCEDURES

During cold-weather operation, normal operating procedures, as outlined in Section II, must be revised to
include special inspection requirements and operating procedures necessitated by arctic conditions. Successful
low-temperarure operation is dependent upon the procedures that follow, especially those preparations made

during engine shutdown and post-flight servicing.

BEFORE ENTERING AIRPLANE.

1. Make a thorough check of airplane for freedom
from frost, snow, and ice. Include airplage surfaces,
controls, shock struts, hydraulic pistons, vents, breathers,
erc. Mzke sure that all protective covers and excluder
plugs have been removed.

2. Check that engine has been preheared in accord-
ance with following chart:

PREHEAT CHART

PREHEAT TIME
OUTSIDE AIR TEMPERATURE (MINUTES)
Above —18°C (0°F) 0
—18°Ct0—23°C ( 0°F1o—10°F) 10
—23°Ct0—29°C (~10°F 0 —20°F) 20
—29°Cto—34°C (-20°F to —30°F) 30
—34°C o —40°C (—30°F to —40°F) 40
—40°C 1o —46°C (—40°F 1o —50°F) 50
—46°Cto —51°C (—=50°F to —60°F) 60
~51°Cto —=54°C (—60°F to —65°F) 65
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Note
The prehear times given in the charr are ap-
proximate and are based on preheating with
a standard F-1A heater with one ducrt rerouted
to the heater intake. Pull propeller through
manually to determine need for addirtional
preheat.

3. For temperatures below —12°C (10°F), drain oil
system and refill with warm oil before flight.

ON ENTERING AIRPLANE.

1. Check thar cockpit, instrument panel, and wind-
shield have beea preheated when temperarure is below
—4°C (25°F).

2. Check controls and trim tabs for proper operation.

3. Make sure that all preheat equipment has been
removed.
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4. Make sure that an adequate auxiliary power cart
is copnected.

5. Check that propeller can be pulled through manu.
ally and that chere is Auid oil ar "Y” drain immediately
before attempting start.

STARTING ENGINE.

Make a normal start, following the procedure given in
Section 1i, as soon as possible after propeller is pulled
through. More than normal priming is required at low
temperatures during the starting procedure and im-.
mediately after combustion until smooth engine opera.
tion is obrained. It is oot considered harmful to prime
continuously whep necessary during the entire crank-
ing period, but prime only when the engine is turning

over,
CAUTION ﬁ

Do not open mixture control until engine is
firing.

If eogine has not starced after 2 miautes of cranking,
disengage starter and atlow starter to cool for ope min-
ute before makieg another atrempe. If the engine fails
to start, moisture on the spark plugs may be the cause.
Remove at least one plug from each ¢ylinder and dry
the points. Make another artempt to start engine after

replacing plugs.
CAUTION g

If there is no oil pressure after 30 seconds
running, or if the pressure drops to 0 after a
few minutes of ground operation, stop engine
immediately and investigate.

WARM-UP AND GROUND CHECK.

1. Move carburetor air control lever to FILTERED Al
position and chen to HOT AIR UNRAMMED position afrer
engine is started, to improve fuel vaporization and com-
bustion 2ed to reduce backhring.

2. Do not increase engine speed above 1300 rpm unril
oil temperarure rises o 20°C (68°F).

3. Ground-run engine for 30 minutes to remove ex-
cess fuel from oil if there is any possibility of over-
dilution,

4. Use firmly anchored wheel chocks for engine run-
ups. Tie wil securely before attempting a full-power
run-up.

5. Check wing flap operation.
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TAXIING.

To preserve battery life, use only essearial electrical
equipment while taxiing at low engine speeds.

BEFORE TAKE-OFF,

1. Hold brakes and run up engine until spark plugs
buen clean and eagine is operating simoothly before
checking magaeros.

2. Check flight conirols for freedom of movemeant.
3. Use carburetor heat as required to keep carburetor

air temperature within limits, to improve engine opera.
tion during take-off.

TAKE-CFF.

At the start of rake-off cun, advance throntle as rapidly
as possible, to ensure thar rated Take-of Power is ob-
rainable, Discontinue take-off if required power is not
available.

AFTER TAKE-OFF,

1. After take-off from a wet- snow- or slushcovered
runway, operate landing gear and flaps through several
complese cycles to preclude their freezing.

2, Turn on guo and gun camera heaters,

3. Adjust carburetor air control lever as necessary o
prevent carburetor icing.

ENGINE OPERATION IN FLIGHT.

Use carburetot hear as required to improve fuel vapori-
zation and combar carburetor ice, but do not use car.
buretor heatr ar altirude, as resultant excessively lean
mixtures will cause engine roughness.

et -

CAUTION

Because of the constant-speed propeller and
the automatic manifold pressure regulator, it
is difficult to detect carburetor ice formacion
except by irregular engise operation, since
aeither engine speed nor manifold pressure
should vary.

CPERATION OF AIRPLANE SYSTEMS DURING FLIGHT.

1. Operate cockpit heating and defrosting systems
as required.

2. Increase propeller speed momeutarily by aproxi-
mately 200 rpm every balf hour o emsure continued
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governing at extremely low temperatures. Return to
desired cruising cpm as soon as tachometer indicates
proper governing.

3, Stay oo a prearranged flight course as closely as
possible, o that searchers will be ahle to find you if
you are forced down, Except in extreme emergency,
it is better to land or crash-land than te bail out.

CESCENT.

Temperature invetsions are commen in wioter, and the
ground temperature may be 15°C w 30°C (Z7°F w
54°F) colder than that at altitude. Therefore, be care-
ful to aveid excessive engine cooling when letting
dawn. To avoid fogging of canopy, tura defrosier knob
to ON hefore descent. Lower landing gear and wse flaps
to reduce airspeed while descending. Retain consides-
able power, and if possible, maintain oil temperature
above 20°C and coolact temperature above 60°C dur-
ing all letdowns. Lower teadings than these may result
in the engine cutting out or failing ro respond when
the throttle is advanced.

APPROACH.

Note

When the outside air temperatare is 0°C
(32°F) or lower, it is advisable to use carbu-
retor heat during landing, to obtain better va-
porizasion of fuel. This also helps preveant che

engine from cuiting ocut.

1. Turn off all nonesseotial electrical equipment at
leasr one minute before final approach, to reduce bat-
tery load when generator cuts out.

2. Pump brakes to chip away any accumulated ice.

STOFPING ENGINE.

1. Dilute engine in accordance with the following
table for anticipated starting temperatures. Mainic
oil temperature below 30°C (122°F), oil pressure above
15 psi, and 1300 to 1500 rpm during dilution period.
Shur down eagine with diletion switch engaged.

2. The following table gives dilution tinve for both
standard dilution orifice (0.0625-inchk diameter) and
winterized orifice {0.111-inch diameter). The portion

T. O. No. IF-51H-1

of the chart below the line {in excess of 10 percent di-
lution} is included for airplanes equipped with 2
Thompson ceptrifuge.

DMUTION TABLE

Orlfice Orifics
(0.0425 in.) {0111 m}
Standord Percent Winterized Parcent
Tempearaturs Minutes Rilution Minutes Dilution
—12°C{10°F) 3 15
—~18°C (D°F) 4 10 2.0 10
=21°C{--5°F) 5 25
-23*C(—=10°F) 6 3.0
—26°C (—-15°F) 7 . 35
—29°C (=20°F) 8 20 4.0 20
-32°C{=25"F) 9 45
—34°C(-30°F) 10 5.0
—=37°C{(-35°F) 11 5.5
—40°C (—{0°Fy 12 30 6.0 30
Note

#® Do not dilute o0il in excess of 10 percent
unless 2 Thompson centrifuge is installed
on engioe. Dilution over 10 percent will
cause dangerous loss of oil at high power
settings.

® 1t bas been determined through tests con-
ducted on V-1650 engines thar diluting the
oil more than 10 percent will cause the
scavenge system to fail. Therefore, restrict
period of oil dilution to a maeximum of 3
minutes. When outside air temperature is
such that 3 minutes oil dilution is insuff-
cient, drain oil and refill system with warm
oil before starting engine.

3. Store unwinterized airplanes in warm hangar if
anticipated starting temperatures are below —18°C
(0°F).

BEFORE LEAVING AIRPLANE.

1. Release brakes after wheels are chocked.

2. Leave canopy slightly open 1o allow air circula-
tion within cockpit, to prevent canopy cracking from
differential contraction and to decrease windshield and
canopy frosting.

3. Whenever possible, leave airplane parked with
full fuel ranks.

4. Remove battery when airplane is parked outside
at temperatures below —29°C (—20°F) for more than
4 hours or for any extended period of time.

HOT-WEATHER AND DESERT PROCEDURES

In general, hot-weather and desert procedures differ from normal procedures mainly in that additional pre-
cautions must be rzken to protect the airplane from damage due to high temperatures and duct. Particular
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care should be taken to prevent the entrance of sand into the various airplane components and systems
(engine, fuel system, pitot-static system, etc). All filters should be checked more often than under normal con-
ditions. Units incorporating plastic and rubber parts should be protected as much as possible from excessive
temperarures. Tires should be checked frequently for signs of blistering, etc.

BEFORE ENTERING AIRPLANE.

Check airplane for freedom from sand and dust (fungi
in tropic climates). Include control hinges, hydraulic
pistons, shock struts, etc, in this check.

ON ENTERING AIRPLANE.
1. Check control and trim tab operation for freedom
of movement.

2. Check instruments and cockpit for freedom from
sand and dust (fungi in tropics).

STARTING ENGINE.

1. Use normal starting procedure given in Section IL
Avoid overpriming.

2. Use filtered carburetor air for starting and ground
operation as required.

WARM-UP AND GROUND CHECK.

Restrict ground operation to 2 minimum, to prevent
overhearing. Maintain a constant check on carburetor
air and coolant temperature.

BEFORE TAKE-OFF.

Avoid tzke-off in a sand or dust storm when possible.
Park airplane cross-wind and shut down engine.

TAKE-OFF.

1. Anticipate a longer take-off roll in high tempera-
tures.

2. Check carburetor air and coolant temperarures
closely during take-off.

APPROACH.

Move carburetor air control lever to FILTERED AIR for
landing.

ENGINE SHUTDOWN.

Shut down engine immediately on parking, to prevent
overheating.

BEFORE LEAVING AIRPLANE.

1. Leave canopy partly open to permit air circula-
tion within cockpit.

2. Make sure that protective covers and excluder
plugs are installed on engine, canopy, pitot tube, air
ducts, etc.
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INTRODUCTION. AIRSPEED INSTALLATION AND

There are two ways to perform a mission. The right way
can be determined from the information presented in
the charts on the following pages. If a pilot chooses to
ignore the charts, he can fly any mission confident that
the airplane is capable of greater performance than he
is capable of obraining from it. These charts, which are
easy to interpret, enable you to fly a greater distance at
better cruising speed and arrive at your destination
with more reserve fuel. A description of each chart and
a sample problem to illustrate a typical training mis-
sion are also included.

COMPRESSIBILITY CORRECTION.

An Airspeed Installation Correction table (figure A-1)
permits computing calibrated airspeed (CAS) from in-
dicated airspeed (IAS). Indicated airspeed is the air-
speed indicator reading. Calibrated airspeed is indicated
airspeed corrected for installation error. An Airspeed
Compressibility Correction table (figure A-1) permits
computing equivalent airspeed (EAS) from calibrated
airspeed (CAS). Equivalent airspeed (EAS) is cali-
brated airspeed corrected for compressibility error.
True airspeed is equivalent airspeed corrected for at-
mospheric densiry.
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AIRSPEED INSTALLATION CORRECTION

APPLY CORRECTION TO INSTRUMENT READING TO OBTAIN CALIBRATED AIRSPEED

AIRSPEED COMPRESSIBILITY CORRECTION

SUBTRACT CORRECTION FROM CALIBRATED AIRSPEED TO OBTAIN EQUIVALENT AIRSPEED

e ARRETINGRE - k. aele R 1 e TR P oY

PRESEURE . oo e " CALIBRATED AIR

Figure A-1
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FREE AIR TEMPERATURE CORRECTION.

Since no free air temperature gage is provided in this
airplane, a chart for converting indicated carburetor
air temperature o free air remperature is given in figure
A-2. The corrected free air temperature can be used
with calibrated airspeed to obtain true airspeed.

EXAMPLE — USE OF CORRECTION TABLES.

An airplane is flying at 25,000 feet pressure altirude.
Indicated carburetor air temperature is —15°C, and the
indicated airspeed reading is 300 mph. What is the true
airspeed?

Airspeed indicator reading (IAS) 300 mph
Correction for installation error 2 mph
Calibrated airspeed (CAS) 302 mph

Indicated carburetor air temperature —15.0°C
Correction to obtain free air

temperature -19.0°C

—-34.0°C
Use these values of CAS and free air temperature with

a Type D-4 or Type G-1 airspeed computer to determine
the true airspeed of 438 mph.

Corrected free air temperature

Appendix |

When a Type ANS5835-1 dead-reckoning computer is
used, CAS usually must be corrected for compressibility
error.

Calibrated airspeed (CAS) 302 mph
Compressibility error —9 mph
Equivalent airspeed (EAS) 293 mph

Use this value of EAS with the dead-reckoning com-
puter to determine the true airspeed of 438 mph.

TAKE-OFF DISTANCES.

A Take-off Distances chart (figure A-5) gives take-off
ground-run distances and total distances to clear a
50-foot obstacle, tabulated for several different gross
weights, altitudes, and temperatures on a hard-surface
runway. Distances given are for normal flaps-up take-
offs. For a minimum-run take-off, refer to Section Il

CLIMB.

Best climb speed, fuel consumption, time to climb, and
rate of climb (using Military Power or Normal Power)
can be determined for different configurations from
the Military Power and Normal Power Climb charts
(figures A-6 and A-7). A fuel allowance for warm-up,
taxi, and take-off is listed in the column labeled “SEA

FREE AIR TEMPERATURE (Dovrection (hart

. . ; INDICATED AIRSPEED—MPH _
ALTITUDE= : 5 - :

E 10 CETAIN
ATURE IN
DEGREES CE EADE;

DATA BASIS: FLIGHT TEST
DATA AS OF: 9-2-53

108-93-1745

Figure A-2
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LEVEL.” Fuel requirements listed at other altitudes
include this allowance plus the fuel required to climb
from sea level. Fuel required for zo in-Bight climb
from one altitude to another is the difference berween
the tabulared fuel rquired to climb to each altitude
from sea level,

LANDING DISTANCES.

The Landing Distances chart (fgure A-8) shows the
distances required for ground roll and for landing over
a 50-foot obstacle. Distances for landings on a hard-
surface runway are furnished for several altimades and
gross weights, Best speeds are shown for power-off
approach. Disiances given are airplape requirements
under normal service conditions with no wind aod
with flaps full down.

MAXIMUM ENDURANCE,

Airspeeds, power setrings, and fuel flow rates for maxi-
mum endurance flight are shown in the Maximum
Eodurance chart (fgure A-10) for several configura-
tions and altitudes. The Maximum Eadurance chart
gives the power sertiogs and fuel flows for maximum
#ime in the air and should not be confused wich the
“MAXIMUM AIR RANGE” section of any Flight
Operation lastruction Chart, in which the power set-
ting and fuel flows are for maximum distence, oot
maximum tme,

COMBAT ALLOWANCE.

The Combat Allowaoce chart {figure A-9) shows the
variation with altitude in manifold pressure and fuel
flow ar Take-off Power {Military Power).

FLIGHTY OPERATION INSTRUCTION CHARTS.

To assist in selecting the engine operaring conditions
required for obtaining varicus ranges, Flight Opera-
tion Instruction Charts {figures A-11 through A-14)
are provided. Fach chart is divided into five main
columas. Data listed under Colume 1 is for emergency
high-speed cruising ar Maximum Contiouous Power.
Operating conditions in Columns IL, HE IV and V give
progressively greater ranges at lower cruising speeds.
Ranges shown in any column for a given fuel quantity
can be obtained at various alritudes by use of the power
sertings listed in the lower half of the chart ig the same
column, The speeds quoted on the chart are those
obtained with gross weight equal to the high limir of
the chart weight band. Speeds are showan to the nearest
5 mph. No allowances are made for wind, navigational
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error, simulated combat, formation dighes, etc; there-
fore, such allowances must be made as required.

USE OF CHARTS.

To use the chares, first select the Flighe Operation In-
struction Chart applicable o your flight plan, deter-
mined in chis 2ieplane by gross weighe ac take-off and
by external load. Then enter the chart ar a fuel quantity
equal to, or less than, the torl amouat in the airplane
minus all allowances. (Ranges listed for each fuel quan-
tity are based on use of the entire quantity in level
flight when cruisiog ar the recommended operating
conditions.) Fuel allowance for warm-up, taxi, take-
off, and climb is obtained from the desired climb chart
{Aigure A-6 or A-7). Other allowances based on the
type of mission, terrain over which the flight is to be
made, and weather conditions are dicrated by local
policy. I 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 dight must be broken up into sections
and each leg of the flight planned separately. The flight
pian may be changed at any time en route, and the
chart will show the remaining range available at vari-
ous cruising powers and altitudes if the instructions
printed at the top of the charc are followed,

SAMPLE PROBLEMS.

PROBLEM 1.

A bombing run must be made on a target 186 statute
miles from the home field. A secondary target, 70 stature
miles from the bomb target and 239 miles from the
bome field, is to be strafed to lend ground support. Miti-
sary Power will be used during the rons oo boch target
areas. The bomb run will be initiated from 5000 feet
altirude, the guanery runs will be made ar sea level plus
50 feer, and run-in o the bomb tacget wiil be made
“on the deck” (sea level plus 50 feet) to avoid radar
detection. The run 1o the secondary carget will be made
"on the deck” as well Maximum Continuous Power
will be used oa botb of these legs. After completion of
the gunnery ruas, 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-4.}

Write down che conditions of the problem:
Required range. 495 statute miles

Weather....... . ...CAVU
Winds..................0 mph oo all jegs
Airplane basic
weight.._........ 7135 pounds (includes trapped

fuel and oil, and miscellane-
ous equipment)
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Crew weight

{oned ... 230 pounds
Qil (13.75 gal).... 104 pounds
Maximum

internal fuel
{260 gal) ... ..1560 pounds
K-14B gun sight 140 pounds
Armament........ 1590 pounds (includes 1800 rounds
ammuuoition, gun camera, two
500-pound general-purpose
bombs, and items pecessary
for installation)
Tozal gross

weighr ... 10,759 pounds

Now that the conditions of the flight are detecmined,
it is necessary to establish a flight plan. Siace che chares
give only cruise ranges under no-wind conditions and
do nort include any reserves, it is necessary first to com-
pute all allowances and reserves that will be required ro
cover warm-up, take-off, climb, Military Power opera-
tion, and any unexpected difficulties. Determine fuel
available for cruise Right by deducting necessacy fuel
allowances and reserves from actual fuel aboard as fol-
lows:
General reserve for unexpected
difbculties. ... ... 53 galloas

Note in Column IV of figure A-I4 that ac 5000 feet, 53
galtons of fuel represents one hour’s fying time. A one-
haur fuel reserve is considered sufficient for this mis-
sion.,
Warm-up, take-off, and climb to
30 feer . . .. C e e - ... 15 gallons

The Normal Power Climb chart (figure A-0) shows
that 15 gallons is required for warm-up, take-off, and
climb to 30 feer.

Military Power allowance.......... 30 gallons

This figure is obtained by multiplying the Milivary
Power fuel consumpzrion at sea level (given in the Com-
bat Allowance chare, figure A-9) by the towal time spent
at this power; ie., 5 minutes on bomb targer plus 5
minutes grouad support (18 mionutes X 3.0 gpm 30
gallons).

Climb from sea level to 5000 feer.... 7 gallons

The Normal Power Climb chart (hgure A-6) shows
that 22 gallons is required to climb to 3000 feee, less
15 galloas warm-up and take-off allowance, or 7 gallons
{22 — 15 = 7 gallons). Ohserve that a distance of 15
statute miles is covered during the climb to bomb-run
alutude. Therefore, the climb o bombing aliicude
should be started 15 miles out from che targer for ar-
rival over the targer at the proper zititude.

Descent to sea level from 5000 feer 0 gallons
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The descent from bombing altitude to sea level plus 50
feer (the altitude used for run-in on ground suppoert
target) is considered to be included in the fuel used
during the bomb run ar Military Power,

Climb from sea level to 16,000 feet. ... 9 galloos

Afrer the gunnery runs are completed, the airplane is
flown to 10,000 feet on course to the bome field. The
Normal Power Climb chart {figure A-6) shows thar 24
gallens is required to climb to 10,000 feer, less 15 gal-
lons warm-up and take-off allowance, or 9 gallons
{24 — 15 = 9 gallons). During the climb, a distance
of 19 starute miles is covered,

Colleciing all the required fuel allowances:

General reserve for unexpected

difficulties ... .53 gallons
Warm-up, take-off, and climb 1o

S0 feet ... ... 15 gallens
Military Power allowance. .30 gallons

Climb from sea level 1o 3000 feet.__. 7 gallons
Descent to sea level from 3000 feet. . 0 gallons
Climb from sea level 1o 10,000 feet . 9 gallons

Total fuel allowance. ... ... ... 114 gallons

Therefore, the actual fuel available for cruising is 146
gallons (260 — 114 = 146 gallons). ln the climb from
sea level to 5000 feer, a total of 15 statute miles was
covered, so the to1al range, on the first leg, to be fown
with Maximum Continuous Power is 171 statute miles
{186 — 15 = 171 miles). By reference to figure A-11, the
fuel required can be determined from Columan 1, ac sea
level {Maxamum Continuous Power operation). Range
divided by true airspeed, then multiplied by fuel flow,
gives fue!l required; ie., 171 miles -~ 287 mph - 0.596
hour, and 0.396 hour < 95 gph == 37 gallons. This leaves
89 gallons for the remaining rwo legs (146 — 57 = 89
gallons). The second leg is hgured the same as the ficst,
using figure A-14; remember, the bombs were disposed
of, at the end of the first leg. Column I (hgure A-14)
shows a true airspeed of 308 mph with a fuel low of 95
gph. The fuel required for the second leg of 70 stacute
miles is 22 gallons {70 -~ 308 = 0.227 hour, and 0.227
hour X 95 gph = 22 gallons). This leaves 67 gallons
{89 — 22 = 67 gallons} for the homeward-bound leg.
Since 19 statute miles of this leg is covered climbing to
10,000 feet, this leaves a distance of 220 statute miles o
be flowa ar 10,000 feet with the wing rack configuration.
By interpolation in figure A-14, it can be seen that the
remaining 67 gallons give an ample range to complete
the mission, using the power settings in Cobumn 1], 11,
1V,or V.

Going from Column 11 1o Celumn V gives a progressive
increase in range at a sacrifice in speed, as well as an
added reserve. Suppose Column 11 is picked; che fuel
required will be 52 gallons {220 miles - 342 mph
= 0.64f hour, and 0.643 hour » 89 gph 52 gallons).
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This gives a 15-gallon surplus (67 — 52 = 15 gallons)
which, if added to the original reserve quantity, gives
a total reserve of 68 gallons (53 + 15 = 68 gallons).
This, then, is a quick solution to the problem.

PROBLEM 2.

Suppose that the estimate of 5 minutes of Military
Power at each of the targets was too low, and the acrual
time spent was 10 minutes per target. Therefore, the
original 30-gallon Military Power allowance must be
increased to 60 gallons (20 minurtes X 3.0 gpm = 60
gallons), and consideration of the remainder of the
mission must be made during flight. If the remaining
leg of the mission is lown as originally planned (Col-
umn 11, figure A-14), the additional Military Power
allowance may be subtracted from the allowed reserve
of 68 gallons, leaving a reserve at the ead of the mission
of 38 gallons. However, if a greater reserve is desired,
the last leg of the mission may be flown at slighcly
lower power settings and speeds, such as those listed
in Columa 1V of figure A-14. Note in Column 1V that
the remaining 220 statute miles of cruising requires
only 45 gallons of fuel. This compares with the 52 gal-
lons required to travel the same distance using Column
II power settings. The ner saving in fuel, by using
Column IV instead of Column II, is 7 gallons (52 — 45
= 7 gallons), which at 5000 feet represents an addi-
tional 0.132 hour at maximum range or the equivalent
of 33 additional statute miles (7 gallons = 53 gph =
0.132 hour, and 0.132 hour X 252 mph = 33 statute
miles).

If for some reason the 68-gallon reserve is to be consid-
ered for a holding or orbiting procedure where time in
the air is important rather than range, consult figure
A-10 to determine that the 68-gallon reserve represents
1.70 hours of flying time at 5000 feet (68 gallons —
40 gph = 1.70 hours).
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F.1, — Full throttle

REMARKS .
Sfandard temperuture

~ BASED ON FLIGHT TEsTs
DATA AS OF 9-17-45

F-51B-1-93-8

Figure A-3
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GROUND SUPPORT ; 193
{MILITARY POWER) = ERToh :
g E ; =3 EE .;"‘:{'"-
CLIMB-OUT AND CRUISE : . BOMB
AT 10,000 FEET ug Mi) [MILITARY POWER)

—=———DESCEND TO——
“ . 50 FEET :

70 MILES

CLIMB .TO 5000 FEET=
15 MILES FROM TARGET -
e

e

RETURN HOME
BASE (68 GAL)

171 MILES

SAMPLE PROBLEM
TRAINING MISSION

F-51H-1-03-1

Figure A-4
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Figure A-5. Take-off Distances {Sheet 1 of 2)

104



Appendix |

T. 0. No. IF-51H-1

TYD/ET O @
o 1/061

ALISMIY TN
HIYRSD 1

LERL LADMA

WO D3Rl

L5-S1-% 40 5w wivd

dn wiej g "¢

AN w19 usld 00¢ 1aacg -], T
FUOTIIPUCD @3 1A10N [Etlou Japun

mvaweapnbal JRIBIIE SIE veaundlp Jo-r], T

SNV WI

agas

Lolili] ]

OO0E
aonz

oot

"

agas
n.v..uo-_ o
000t

i ...uoaﬂ. .

ogg

”

900t
ooor

Hong

[+I+1+14

Ll vl ]

L]

0§51

n6%1
0oLl

o6
sz

[~ oszt |

oErT

JER S

el

osel

ST ooRI

OEL

012 L1
L E L1

0t oELl

Ly
ooy

-
" oooz

0oL

—

N A7 0008

L] D01

1%

PRI 4 K
iy oy

[\ HER. 3
Iy O

AL -IEN. Y
A¥I QL

Mt
M0

1RG40
a4y Ol

N
amMroe

Lt ]
aMIH

IO L
Iv] L F e

LS#D 44 0T
I 0L

L)
MDD

[Ty 4
CLEIFRETY

(O}
D

ELUTNTY.
3 UL

LT
LT Y

LY

= bl o

orad, QU

Dhemh LONF 00

Oeid OWN

e 10N QT

O, AT

Ui

PO 0K

1

MM DN

IOV ML SAINDI0 6E |

J0Y¥ONNIT 533030 0

IAYEAINTD 338930 ¥ |

HIPATAINID 138030 €

JOALILY
EL LY LS
-

IHEHAM
085

-ogwl-A (3

{5} IMDNT

AYMNNOY 3DV{¥NS-TUYH

{a724}

SIINVYLSIA 420-DIVL

HIS-4  11300W

{14 wmg )
DTNy mawd
IAVM

Figure A-5. Take-off Distances {Sheet 2 of 2)
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T. O. No. 1F-51H-}

WADC
"l‘:';" ’::; NORMAL POWER CLIMB CHARTY
L
STANDARD DAY
MOCR: F-51K ENGINE[S): (1) ¥-1850-9
CONPGURATION: 190 165 GAL TANKS, TWO 110 GAL TANKS, COMPGURATION: 1oy 185 GAL TANKS, TWO 110 GAL TANKS,
TWO 75 GAL TANKS, TWO 500 LB BOMBS, OR TWC 75 GAL TANKS, TWO 500 LB BOMBS, OR
ONE 110 GAL TANK PLUS ONE 1000 LB BOMB ONE 110 GAL TANK PLUS ONE 1000 LB BOWB
GROSS WEGHT. 11,800 TO 11, 300 POUNDE GICES WEGHT: 11, 300 POUNDS OR LESS
AFPROXIMATE PRESSURE APPFROXFMATE
e SEA JEYRL w CAS ALTITUDE Cas “ G SEa UEYR
e o §(MPH g pew | e e
N ISTArCE ] 1S 1] [+ 1] ul “im ETaMCE
200 0 o 15t “ 175 s v 118 “* 1548 [ ° 1000
50 ™ [ % " 185 3.000 15 " 2 5 17 900
00 “ [ EH) * 190 10,000 190 ™ 32 u ” 3%
100 n ] " T 9 15.500 1%0 “ # W s 350
650 103 ' @ +“* 185 2000 185 “* sl B mn 50
150 154 0 ;] r.T. 1 25,900 T F.t. (11 3 12 300
200 11 n 138 « 175 000 17 0 " ® w5 350
1) 134 109 T F.T. 185 35,000 185 F.T. 14 52 208 250
40,200
5,000
CONPGUEATION. 9EX § IN. ROCKETS FLIB CONFRSLNATION:
TWO 1000 LB SOMBES
GIOSS WEIGHT. 12, 400 POUNDS OR LESS GHOSS WEIGHT.
AFPPRECIIMATE PRESSURE APPROX:mATE
o Cas CAS L4
O WA LEVEL TUDE ACw Sts PR
pritiid My (MPH) At {MPR) oy :.-.tle"ot
WSTANCE g nxL [+ Fren L™ e aTanCE =
0 [ 0 15E1 “ 15 SEa LEVEL
00 n 1 5 "y 185 5500
00 " 1 an “* 190 10,900
850 s Y] ' “* 190 15000
500 1w % . “ 105 2000
1 1710 “ " F.T. 180 15300
0.0
15.000
& 200
45000
REMARKS. UGB
1. Warm-up, Wmx, & taie-0ff allowance.
1. 2700 rpm. RATE CF CLAMB - FEET PER MINUTE
3. Blower stult sutomatc. DISTANCE - STATUTE MILBS
TIME - MINUTES
rURL £US, GALLONS
up - MANIFOLD PRESSURE
CAS - CALJBRATED AIRSFEED
F.T. - FULL THROTTLE
DATA A5 OF §-13-53 FUEL GRADE- 1007130
SASED N T FUEL DENSITY. 5.0 LB/GAL
FLIGHT TEST 126- 03- 1787

Figure A-8. Normol Power Climb (Sheet 1 of 2)
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T. ©. No. 1F-51H.1 Appeadix |

waADC
{“’;" e NORMAL POWER CLIMB CHART
13 Jun
STANDARD DAY
MODEL: F-5iH ) EMGINES): [3) V-1030-3
P TWO 185 GAL TAVKS, TWO 110 GAL TANES TWO IS5 GAL TANKS, TWO 110 GAL TARES,
HURATION. S i FISURATION: v
R TWO T5 GAL TANKS, TWO 1000 LB BOMDS, CONFISURATION: 10 15 GAL TANKS, TWO 1000 LB BOMES,
TWO 300 LB BOMBS, TEN § IN. ROCKETS, OR TWO 50 LB BOMEBS, TEN 5 ™N. ROCKETS, OR
OME 110 GAL TANK PLUS ONE 1000 LB BOME ONE 110 GAL TANK FLUS ONE 1000 LB BOMB
SRCES WEKGHT 11,800 TO 10,900 POUNDS RG0S WEIGHT. 10, 300 POLNDS OR LESS
APPFREQREIMATE * APPREDEIMATE
P w CAE P‘FE?TSU‘E CAS F pr————"
LATE O + P (MPH! ALTAIUDE (MEHY - L et on
(4110 ] N SFEET Climb
g ance “uap o 3 (2 ron ot 5 AnCE
1 1
1630 0 L] 15{ ! 16 175 SEA LEVEL 175 4 15{ ' 1] 1] 135}
1030 1% 5 2 L1 185 5.0200 183 L] 21 4 12 1350
10040 2 16 3 40 150 10.000 120 48 27 3 ] 1300
1000 51 15 38 46 190 13,000 190 448 3 11 40 1300
50 72 W0 47 i 185 0.000 185 111 k1) 1% 55 1300
450 103 17 58 F.T. 160 23,000 1] F.T. 47 n kL] 700
LE] 154 b1 T 14 ¥4 36.200 175 16 3T » 108 $00
350 01 49 Bl F.T. 85 15,0080 165 F.T. 4T 3 136 150
0,200 155 F.T. k)] 43 182 %0
45,000
COMFIGURATION.  WING RACKS CONFIGURATION:
SROSS WEIGHT 3500 POLNDS OR LESS DROSS WEKHT:
APPEOX!MATE FRESSURE AFFROE I MATE
FRChe B4 BV w Cas ALTIUDE cas il D SEA YR
o mu | up ppm | mow e
So-. 5T AMCE ‘g |18 1] WFEER we T S TamCE Cume
17% o 0 st 4 175 St LEVEL
1750 9 3 19 46 145 % 00
1600 19 1 2 4 190 10,000
1850 29 B 28 L1 190 15.000
1850 41 1 13 “" 185 20,000
1200 -] 14 1] E.T. 180 25000
1300 1 18 M 8 175 20
- . S
1230 1l 22 0 F.T. 185 35,500
850 115 27 51 F.T. 155 o 000
300 180 1Y Y F.T. 140 43000
REMARXS: LEGEND
1. Warm-up, tax, and 'ake-off allowance.
2. V00 rpm. . RATE OF CLIME - FEXT PER MINUTE
1. Blower shilt actomatic, DISTANCE - STATUTE MILES
TIME - MINUTES
FUEL - &, CALLONS
up + MANIFOLD PRESSURE
cAs « CALIERATED ATRSFEED
F.T. - FULL THROTTLE
DATA &% OF a_15.53 :Uﬁ G*;N- 14 L0
SIYY
BASED ON  FLIGHT TEST uEL ot 6.0 LB/GAL 126-93- 1768

Figurs A-§. Normal Power Climb (Shezt 2 of 2)
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1. Q. No. 1F-51H-1

WADC
Form 24U
(13 Tan 82 MILITARY POWER CLIMB CHARTY
STANDARD DAY
MODEL 7-51E ENGIMES): (Ll V-1650-8
] ™. KETS - rme. X SIN. ROURETS - PLUE
CONRGURATOR: 120 105 GAL TANKS, TWO 110 GAL TANKS, CONFIGLIATON: 1o 185 GAL TANKS, TWO 110 GAL TANKS,
TWO 75 GAL TANKS, TWO 500 LB BOMES, OR TWO 75 GAL TANKS, TWO 500 LB BOMBS, OR
ONE 110 GAL TANK PLUS ONE 1000 LB BOME ONE 110 GAL TANK PLUS ONE 1000 LB BOMB
GROSS WEIGHT- 12,800 TO 11,300 POUNDS GROSs wBGHT. 11,100 POLNDS OR LESS
APPRESA MATE PRESSLIRE APPROY MmATE
O A VR el A ALTITUDE cas - oM St SR
":_"l‘: W g [MPH) . [MPH) ™ ";‘L‘:
e et oL @ e 2 pr it e ancE
1200 o 0 i 6 175 SEA AEVEL 175 8l 15t Y o 1356
1100 0 ‘ 26 0 183 3.000 185 a N “ 12 1306
1050 30 9 [ 8 1% 10.000 190 Y “ 8 N 1250
%00 " 13 5 [ 1% 13,900 190 6 * 1z 4 1100
50 ™ n N 8l 185 20,000 185 sl sl 18 o8 500
550 1% 30 W F.T. 180 25,000 180 F.T. 80 2 98 00
500 152 38 1 sl 115 20008 178 81 % 20 132 800
200 0 * 140 F.T. 105 13,200 165 " 114 ® 157 %00
Ll 135 F.T. 142 55 242 100
A5 000
COMFIGURATWOM: STK 5 4. ROCKETS PLUS TWO 1000 LB BOMSBS COAEIG RATION:
SROSE wEIGHT: 12, 400 POUNDS OR LESS CROSE WEIGHT.
AFFEDIIMATE APFPRCXIMATE
PRESSURE
R SEa JEVEL w CAS ALTTTUDE s » BIm Ma VA
un o ey | {uMPH) ; PR | o, i
e FRAY ) e L 2 i e e e 08" A E
1150 [ [ 1501 61 15 SEA LEVEL
1050 " 5 P 0 185 5.0
1000 3 H] 1] 1] 190 10,000
B3 51 15 53 41 190 15,200
400 9 n n 0 183 0,000
80 128 3 101 F.T. 180 25,900
550 168 4 7 5 178 2,300
2%0 m 53 1533 F.T. 195 22,000
0000
45.900
SEMARKS: LEGEND
1. Worm-up, taxd, and take-off allowance,
3 3000 Fom. i RATE OF CLIMB . FEST PER MINUTE
3. Hold time &t Millary Fower 1o s minlmum. DISTANCE = STATUTE MILES
4. Blower shift automatic. TIME - MINUTES
FUEL - U8, GALLONS
Mp - MANIFOLD PRESSURE
CAS - CALIBRATED ARSPEED
F.T. - FULL THRCTTLE
DATA AS OF 8-15-53 FU haDE; 106139
M3ED ON FLIGHT TEST FUEL DENSTY. 8.0 LB GAL
128-93-178%

Figure A-7. Military Power Climb (Shoet T of 2)
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Appendix |

#ADC
A MILITARY POWER CLIMB CHART
STANDARD DAY
MODEL: F-51H ENGINE S {1} V-1650-9

. . TWO 185 GAL TANKS, TwO 110 GAL TANKS,
COMHGUAATION'  TWG 75 GAL TANKS, TWO 1000 LB BOMBS,
TWo 500 LE BOMBS, TEN 5 IN. ROCKETS, OR
GNE 110 GAL TANK PLUS ONE 1000 LD BOMB
GECSS WEIGHT 11,300 TO 10,900 POLNDS GRCES ¥EGHT 10, 900 POUNDS UR LESS

TWO 185 GAL TANKS, TWO 110 AL TANS,

NEIGURATHON: ' *

CONHGURATION: | 1w 75 GAL TANKS, TWO 1006 LB BOMBS,
TWC 500 LB BOMBS, TEN § . ROCKETS, OR
ONE 110 GAL TANK PLUS ONE LOO0 LE BOMB

APPESE waTE APFRIIIMATE
- PRESSURE
ow e EvE r CAS ATITUDE CAS el [LEVETI
e o N e NP - nPH) W g -:quy
Cra 57 ANCE "ot un @ e It wh T 15 asach '
1450 0 o 15t 51 155 SEA LEvEL s 81 15t 0 9 1800
J400 11 ] | 4 51 185 5 000 18% 61 1% 3 -] 1750
1350 k11 T 33 L1} 190 16,200 190 41 % 3 1 1100
1230 38 11 +3 51 1% 15200 190 a1 n ] ] n 1600
Al 39 18 36 &1 185 0200 185 #1 4 12 46 1050
50 " 22 72 F.T. 180 25000 180 T 59 17 o 1300
950 104 27 ] 61 175 000 175 E1 1) 20 BL 1300
450 13¢ 33 101 F.T. 165 35.000 1645 F.T, i) 25 161 LG
- - [ 20 4. —
100 04 L1 124 F.T. 15% o« o) 155 F.T. o n 133 0
5,00 -
IONHIGURATION  WING RACKS COMFIGRATRIN,
GROSS WEIGHT. 9500 PQUNDS DR LESS SRIOSS WEAGHT
AFPFRGE I MATE APFRCIIMATE
- . FRESSLIRE
— ow 4 EVR “"‘:‘ u;;sm ALTITUDE _;‘:m ::. ey v o
v, vy i ™oy iy
e M ANCE g Futt 2 e L bk BiSaelf Gt
2250 0 [ st 8 175 SE4 (EVEL
20 T 1 20 &1 185 5000
125G i5 + Fd ] E] 190 0 000
- —-r—d -—1- - R e
2150 H 7 32 31 1%0 15000
1800 13 L] b ] &1 1a5 20.000
1900 47 12 41 F.T. 180 5 Dog
1900 b1 15 55 51 175 000
1800 T2 13 an F.T. 165 35000
[R1 ] 91 k11 73 F.T. 155 0 000
500 12 n 73 F.T. 1490 d5.000
ZEMARKS: LEGEND
L. Warm-ug, wxy, and take-off alowance.
2. 3000 rpe, RATE CF CLIMB - FEET FER MPNUTE
1. Hold time 3t Military Powes to 3 misimum. DIETANCE - STATUTE MILES
4. Blower shift autsmatic. TiME - MINUTES
FLEL - US. GALLONS
WP - MANIFOLD PRESSURE
CAS - CALIBRATED AIRSPEED
¥F.T. - FULL THRCTTLE
DATA &3 OF 8-15.5) FUEL GRADE 100130
BASED DN FLIGHT TEST FUBL DENMTT 6 0 LB-GAL

128-93-179¢

Figure A-7. Mililary Power Climb (Sheet 2 of 2}
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WALC
Form 241G LANDING DISTANCES
11 Jun %1} (FEET)
STANDARD DAY
MOCEL: F-518H ENGINES): (1) V-1650-9
rcgsfgr‘;\(sncn ; HAKDSUMFACE -NO WIND
\m‘l ":‘;." "-";‘"" AT 3EA EVEL o1 2000 1 At s at 3000 M
s CROUND 0 Cifan TATNG 10 Qitas SAOUND 0 TEaR > 0 CLEAR
MPH) MFED L= 1 X P ooes o K& Fooest »ou i P Al ou 0 FDesL
10,200 "6) 140 1150 2000 1200 2050 1300 2150 1400 \ 2250
7, [
9,000 "'*(' | 10 1000 1850 1050 1900 150 2000 1200 2050
@g |
8,000 140 850 1650 50 1750 1050 1850 1100 | 1500
|
|
REMARKS: 1, Landing distances are airplane requirements LEGEND
under normal service conditions. 1AS - INDICATED AIRSFEED
1. Flaps full down. CBST. - CBSTACLE
DATA AS OF  8.1.53 FUEL GRADE  100/130
BASED ON FLIGHT TEST 126-93-1791 FUEL CENSITY. 8.0 LB/GAL

Figure A-8. Landing Disfances
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COMBAT ALLOWANCE CHART
MILITARY POWER
STANDARD DAY
WMODEL, F-51H ENGINES) (1) V-1850-8
POESSURE w e LIMIT FLIEL
ALTITUOE - WIHER ML TURE LLANT COOLANT oW
POSITION RISTON TEME{"C) (GFM)
LFEET; L, [

Seh FVEL 3600 61 LOW RUN 15 135 1.0
5000 2000 & LoOw RUN 15 125 3.0
4,000 1000 81 LOw RUN 15 125 1.9
5 000 3000 L)} Low RLN % 13% 30
8.900 3004 3] oW RUM 15 125 3.0
10.500 000 a1 LOwW HUN 15 125 L)
1300 000 L1] oW RUN 1% 125 3.0
100 1000 &1 LOwW RUN i% 125 1.0
16,000 3000 L1} LOw RUN i5 1% 30
8500 3000 L} oW RUN 1% 135 30
20200 300 61 Low RUN 1% 125 1e
e ] 3000 F.T. wow RUN 15 155 .5
24906 3000 F.T. LOW RUN [H 135 2.5
18000 1000 61 HIGH BLK 15 12% 2.5
8000 300G el HIGH AN 15 125 2.0
% K00 3000 Bl HIGH RUN 13 1d% z.%
22,300 1006 F.T, HIGH RUN 15 125 5
14 200 3000 F.T. HIGH ALN 1% 135 (5]
W90 3000 F.T. HIGH RUN 15 135 20
38 200 3000 F.T. HIGH RN 15 125 2.0
#0200 1300 F.T. RIGH RUN 15 125 1.5

REMARKS.

1. F.T. = Full throtle.
2. Blower ahdt aulomatic,
Data a5 OF  9.17-45 SUBL SRADE 100 130
BASED OM FLIGHT TEST FUEL OEMWTY 6.0 LB-GAL
126-93-1742

Figure A-9. Combat Allowonce
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T. 0. No. 1F-51H-)

wADC
Form 141U MAXIMUM ENDURANCE CHART
[1t Jun 82
STAMDARD DAY
MODEL: F-51H ENGINES): (1) ¥-1850-
tOvbruration, 3% 5§ IN. ROCEETS - PLUS ' SONAGLAANOK,  SIX 5 IN. ROCKETS - PLES
TWO 185 GAL TANKS, TWO 110 GAL TANKS, TWO 185 GAL TANKS, TWO 110 GAL TANES,
TWO 15 GAL TANKS, TWO 500 LB pOMBES, OR TWO 76 GAL TANES, TWO 500 LP BOMBS, OR
SROSS WEIGHT ?{! llﬂ%l’ﬁ%l’pgi%%" 1000 LB POMB BROLS WENSHT ?Egbiolg'g]fﬂ#[f““lflllm ONE 1000 1B BOMB
AFPFRECNIMATE exs j:i?’%;: cas AFPPRCALIMATE
GFH MEXTRE [T I_':*LI MPHY FEET) AP .I:HH- P MIXTRE GPH
i RUN 1100 n 145 SEa VR 185 29 1700 RUN 'H
3 RUN 1100 M 145 5,000 135 0 1700 AUN 47
< - RUN 1150 ) 145 10,000 13% LH 1700 RUN 50
e | =uw w000 | s s 1m0 | 1 3 1900 P
R aon | mso 37 | us f wmee | 18 w | mw RUN 5
n RuN 2300 L3 145 25.000 135 H N RUN 4
T o - 20,000 135 “-- 2350 RUN "
I S | B (v SEDEEE .
+ . i S iy N - —
] o 45.000 1" ]
CONAGURATION.  SIX 5 IN. ROCKETS FLUS TWO 1000 LE DUMES COMFIGURATION.
SROSE WEGHT: 12 400 POUNDE GR LESY GROSE WIGHT,
APPROCAIMATE cas PRESSURE cas APPNOZIMATE
GPE mxTURe R — far it 4t fad 2rm mATURE GeH
[ AUN 1100 5 140 SEA LEVEL
l!h‘_ | RUN T 1700 __33‘_ 140 5000
- [ R
53 RUN 1750 1 140 10,300
57 ] RUN 1950 L} ) 143 15,000 ]
63 RUN IIN_)-.- _T-__Sl .‘].:0_ 20,00k 7 o
87 RUN 2150 3% 140 25000
30,000 T
15,000
I . - P _ e ]
—— T PR IV SR RN, -
REMARKS: GFH - rvéicég:svupﬂrlcu
1. Use high blowsr for aitindes Cad - CALIBRATED AIRSPEED
telow Leavy line.
CaTa A5 OF B.1%.58 FUEL SRADE 100, 30
BaSEC 3N FLIGHT TEST FUEL DENSTY. 4.0 LB/GAL
126931789

112

Figure A-10. Maximum Endurance (Sheet | of 2)
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LT
Fore J41L

G Jun &1}

wODEL

F-51H

STANDARD DAY

ENGINES)

MAXIMUM ENDURANCE CHART

1} ¥-19850.9

IONEGLRA TN

TWE SR GAL TANKE, TWG 10 GAL TANKE,
TWEO T SAL TANKS, WO 1000 LE SOMBE,

TWO 500 LB 3oMEBd. TEN 5 IN. ROCKETS, OF
ONE 110 GAL TANK PLUS ONE 1000 LE BCMB

CENFGRAON

TWO 85 GAL TANKE, TW(0 11D Gal TANKA,
TWC Th Gal TANKS, TWO 1100 LA BOMES,
TWC 500 LB BOMBS, TEN 5 N, ROCEETY, OR
OKE 110 GAL TANK PLUB ONE 1000 LR BCHB
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Figure A-12. Flight Operation Instruction Chart—12,600 to 8400 Pounds (Sheet T of 2)
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Figure A-12, Flight Operation Instruction Chart—12,600 to 8400 Pounds (Sheet 2 of 2)
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Figure A-14. Flight Opetation Instruction Chart—9500 to 7400 Pounds
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INDEX
Acceleration Limitations—Charts

Acceleration Limitations.. ......oooiviiionrnemicassenassass e cessssaeas
Aftercooling System. ...
After Landing . !
After Take-off ......ooociciciin
cold-weather prucedm
Ailerons .. ...
flight characteristics ..
knob, trim tab control .
Airplane Tie-dowa ......
Ajrspeed Installation and Compressibility Correction........ 9 “‘. 98
Airspeed Limitations .
Ammeter . N ———
A s, Radio .
Anti-G Suit Provisions.. .. ... eensinne e
Approach ...
cold-weather procedure ...

hot-weather and desernt pmc ........................................ 95
instrument ............ 89, 89, 90
Armament EQUIPMEDT ... ceeeesciesmsnsse s s e 1, 59
also see: Bombing Equipment
Camera, Gun
Guanery Equipment
Rocket Equipment
Sight, K-14A or K-14B Computing Gun
Tack Equipmant, Chemical
panel, front switch ... . 62
Armrest 65
B
Bail-our ., 45,47
Barttery .. : e 1

switch, baner\-d R
Before Entering Airplane
cold-weather procedure .
hot-weather and desert procedure._
Before Leaving Airplane ...
cold-weather procedure .
hot-weather and desert procedure

PAGE NUMBERS IN BOLDFACE DENOTE ILLUSTRATIONS

Before Take-off ... 30
check, airplane ..o 30
check, engine AR e e TR |

cold-weather procedure ...

hot-weather and desert procedure .. 95
instrumeot fAight procedures .. 2 . 87
thunderstorm flight ... 91
Bombing Equipment ... 61

bombs, releasing ............ 62
controls >
burton, bomb-rocket relea :
handles, bomb salvo and drop tank release.
switch, bomb-rocket selector........oociini
switches, bomb arming .
release, emergency bomb and droprank..........._ . 48
Brake System o5 1 |
handle, parking brake.
Burtons, Control
see applicable system

Camera, Gun ._..............
switch, gun safery
trigger ........

Canopy
COMELOLS . icisiisoininmiznsaisssnsnsen

burton, external declutching.
handcrank ...
handle, emetgenqr “release....
handle, external emergency release...
emergency operauon ..... [

Carburetor ..

carburetor air ..
lever, air control..
icing ..

Ccn:er-of-Gnuq Limitations

Charts ...
airspeed installation and compress:hxl:qr correction
climb .. ... [ [ .99, 106-109
combat a.llowam:e .......... 100, 1M1
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INDEX
Chetki—Fire

flight operatiaa instruction. ...
free air temperature correction.

fue! quantity table..., 15
inszrument marking: .67, 68
landing distances. ... 100, 110
maximum endurance. 00, 112, 113
operating fight limics. . 7B
oxygen duration ... . 57
stalling speeds ... 7 |
supercharger snrge .82, 83
take-of distances .. 99, 104
use OF L e 100
samp!e prob[em mnmng mission.,, 100, 103
War Emergency Power {Wet). . ROV | -
Checks
airplane preflight check.. ... 30
engine, postflight check. 36
engine, preflight check.. 3t
eXTEriOE InsPection ... 27,28
ground tests . 30
cold-weather prucedu 93
hot-weathet and desert procedure 95
interior check ... 27
nighe ﬂlghts 7
OXVREN SyStEm preﬂ:ght A-12 regulator ______ .. 58
oxygen system preflight A-14 regulator.______ . 59
pre-traffic-pamern check - 33
sight preflight, K-14A or X.14B cornputmg gun__. .. 61
trafhc-partecn check 34, 3%
Check List .. 6%
Chemical Tank Equipment.............. ... 64
controls ... . G4
switches, bomb arming . 64
Circuit Breakers ... 16
Climb ... 33
climb charts .. 99, 106-109
instrument ﬂlght procedure .. B8
Cockpit .o 4B
entrance ... 25 26 27
EMErEensy ..., .45, 45
rheostar, lighe .. ... 57
smoke elimination .. i4

Cockpit Heating and Ventllanng System
see Heating and Ventilating System. Cockpit
Cold-weather Procedures . e
Combat Allowaoce
Communication and Assocmted Flec'tromc Equlpment ..... 52,53
antennas, radio ... - .
command set, AN/ARC. 3
homing adapter, AN AR O
identification radar, AN, APX-6
idenaficarion radar SCR-695-A
radio compass, AN,-'ARNJ .
range receiver, BC4538. .,
tail-warning radar, AN APS-13.. ... ...
Controls
see applicable system
Control Surface Lock....... ... 19
Cooling Sysiem, Engine
see Engane
Cross-wind Landing
Cross-wind Take-off ... .
Cruising Flighe, ITnsirument. ..

Data Case ...
Descent ...

cold-weather prlxedure .

instrument Bight procedure..
Desert Procedures ... ..., ., .
Deronation, Engine ...
Dhmensions, AirpI:me
Dvitching .
Dives .
Drop N{essage Bag
Direp Tanks

see Fuel System
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E
Electrical Power Snppl) S) SEErm..

ammeter .. 16
circuit breakers 16
controls 16

switch, battery-disconnect ... 16

switch, generator-disconnect
failure ..
hre ...
Electronic Eqmpment
see Communication and Associated Electronic Equipment
Elevators ... ... [
flight characteristics _..
wheel, trim tab controt
Emergency Procedures ...

also see applicable system

Sitching ...

emergency eneeance ...

fiee ... -

landing emergeuqes

smoke elimination ..
Engine ..

carburetor air lever, air contro
controls o
control, mixtare
throtle ..
cooling systems ...
aftercocling system .
coolant specification ...
handle, coolant flap emergenqr “release..
switch, coolant flap concrol. ..
failure ...
forced landmg
maximum glide .

ignition s}stem
switch .
indicators .
limitations ..
operation .. .
cacburetor n:mg
cold-»eather procedure durmg ﬂ:gh(
deronation ...
ground operauon
Military Powet, use of
posiflighe check ..
preflight check
preignition ...
shusdowa, hot- weather and desert procedure...........
spark plug fouling ..
starting ...
coid-weather procedure
hot-weather and desert procedures
Stopping ..
cold-weather procedure
supercharger surge .
War F.rnergenq Power, use 0
overheating ..
primer s;stem .
switch
regularor, automatic manifold pressure
starter system .
switch ... ...
supercharger .. .
swirch, control .
water injection S}clem
switch ... R T
Enttance ... .
£mergendy entrance .
Exterior Inspection ...
External Loads, Flighe Wich. .

elecueical oo o



T.0Q. No. 1F.51H-1

engine :
fusclage . 43
WIng .. .. 44
Fiaps, ng .19
handle ... .19
Flight Characeristics . 73

Flight Control S)stem
controls . -

coatrol stick . 19
knoh, zileron trim ub conlrol 19
koob, rudder trim tab conirol . 19
fever, rudder pedal adjustment 19
lock, “control surface .. s 19
uheel efevator trim tab cootrol. 19
flighe B 7
Flight, Engine Failare 'Dl.lrmg 41
Flight Operation Instruction Chafts........ ... 100, 114119
forced Landing .. s e 41, 42
Free Air Tempera:u:e CDrrecuon 09, 99
Front Switch Panel. . ... 82
Fuel System ... 13,14
contrals ... 13
handle, Fuel tank selector.... 15
levers, bomb or drop rank salvo.. 15
switch, booster pump... 1%
drop tank emergency release. .. 48
drop tanks, Aight with. .. 77
failure . ... .45
fue! quantiry “able... . 15
gage, fuel guantiry. ... e 15
operation . U B4
G
Gages

see applicable system
Generatdf . .o
failure .
switch, gmeramr-d:sconnect
Go-around ... ...
missed-approach .
Ground-controlled -\ppmach
Ground Operation, Engme
Ground Tests ...
cold-weather pmce-dure
hot-w eather and desert pro«‘edure e
Gunnery Equipment ... e e b e
alio iee: Camera, Gun
Sight. K-14A or K-14B Compuung Gun
controls ... L .
handle. gun charger
switch, gun heater

switch, gun safet) ............................................... GO
H
Handles, Control
see applicable system

Heating and Ventilating System, Cockpit..... ... ....49,50
conwols . . .
lever. aif tempcmmre ‘modulator..
selector, air distribution.
switch, heater ...
Operation ... ...
outlets, side air. . .. .
Heavy-weight Landing
Hoilding ... ... . ... ..
Homing ﬂdaprer AN ARAS..
Horn. Landing Gear W’arnmg .
Hot-weather Procedures .. .. .
Hydraulic Power ‘iuppl} S) SIemt..
failure ... ... .
Huid specification
light, indicator

|
Ieing . 1 ]
Ientification Radar AN APX6. L R .
fdentification Radar, SCR-G95-A . L e 55
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INDEX
Flops, Wing--Operating Flight

Tgnition Sysicm . .
switch
Indicators
see applicable system
Instrument Flight Procedures
Instruments
markings 67, &8
rhecstat, instrument panel llghl

- X
Interior C heck ...... . 2"
Ioverier Failure 40
K
Knobs, Control
see applicable system
L

Landing ... . .. ...
after landing ... ..
cross-wind landing .
distances ...
emergencies .. ... e
heavy-weight landing
minimum-rua laoding

night {anding ... R P } L
normal landing .. .34, 35

Landing Gear S}smm 20
controls ...

handle ... ...
handle,emergenq ‘release...
emergency operation ..
indicators .
horn, “amlng .....
Lights, warning .
Landing Light Switch....

Levei-flight Characreristies .. TG
Levers
see applicable system
Lighting Equipmeat 36
exterion ... 56

switches, posntlon hgh(
switch, landing light. .
intertor .

rheusta . 3] ighl: 57
rheostat, instruroent panel lighec L AT
Light, Indicatos
see applicable system
Locks
contro) surface . 1)
shoulder-harmess 00 . L .. 23
M
Main Differences Table. ... ... ?

Maneuvering Flighe . ..
Maneuvers, Prohibited ..
Map, Case . .
Maximum Endurance
Maximum Ghde . . ..
Minimum.run Landing .. ... .. ... e
Minimume-run Take-off . L LS
Missed-approach Go-around . .
Muxruee Control L

Night Flving
interior check . . .
landing . e e _
take-of . e e e e 3

Ol System .
indicators ... o
oil specibcation .. .. . .
switch, oil dilution...

On Entering Cockpit......_..
cold-weather procedure ...
hot-weather procedure .

Operating Flighe Limits ... LT
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INDEX
Oxygen System—Wing Flops

Oxygen Sysiem . e . . P T
oxygen duration .. ...
preflight check, rype A- 12 rcgulator
preflight check, t\rpe A-14 regulator
regulator, rype A-12. . .

controls ... ..
knob, emergem:}'
lever, diluter ..
indicators ..
gage, pressure ..
indicator, oxygen ﬂow
regulator, type A-14._
controly
handle, diluter ..
koob, pressure breath:r'g

indicators .
P
Panels
tee applicable system
Parking Brake Handte. .. ... e e e 21
Pistol. Signal . ... e 2

mount ... .22
Pitor Heacer .. .52
switeh .. .52

Paosition Lsgh: ‘Swirch.

Postflight Engine Check. ... 36
Preflight Checks
airplane check .3
engine check ... 3t

exterior inspection L2728
ground tests -
cold-weather procedu.re
hot-weather proct'dure
interior check ...
night Sighes ...
OXYEen System .
regulacor, t}pe A 12
regulator, type A-14.
sight, K-14A or K-148 computmg gun.
weight and balapce. .
Preignition, Engine ...,
Pre-Traffic-Pattern Check |
Primer System .
switch ...
Prohibited Maneavers
Propelier .
control .
go\.emor “failure ...

Radar, AN ‘APX-6 Identification..
Radar, S5CR-(39-A Identificarion.

Radar, AN, APS-13 Tail-warning.
Radio, AN-ARC.3 Command. ..

Radio Compass, AN ARN-T.. ... 53,55
Radio Range Letdown Procedure .. ... ... ... 39
Range Hecelver, BC-433B. ... ... .. oo .53, 54
Reguiators
se¢ applicable syvstem
Relief Tube ... e B3
Rheostats
see appiicable system
Rocker Equipmuent . L. B3
COREFOME Lo i e e 63, 82

buzton, homb-rocket release . -
panel, rocket release switch. .. 63
switch, bomb-rocket selector. .
switch, rocket arming.................
switch, rocket seloctor .. B3
rocket, ﬁrmg
rocket firing order..
Rudder

flight charac{ermncs ~6

knob, trim tab controd....... . .19

lever, pedal adjustmene.....L e 19
S

PAGE NUMBERS IN BOLDFACE PENOTE ILEUSTRATIONS
124
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handle, shoutder-harness fock ... ... ...
Servicing Diagram ., ... .
Sight, K-14A or K- 14B Computmg Gun. ...
conrols
gIip, throttle twist..
lever, reticle mask_lng
lever, span adjustment. .
rheostat, sight dimmer_..___._.
switch, gua safety...
switch, gyro motor
switch, gyro selector
guns, firing ...
preflight check .
Signal Pustol o
mount ...
Smoke Elimination .
Spins
Sealls ...
Starter System
swisch .. .
Starting Engme .
cold-weacher procedure
hot-weather and desert procedure
Staraus of Airplane. .
Steering, Tail Wheel
Stopping Engine ..

cold-weather procedur .. 94
Supercharger ... . . 9

SUrge .. B2, 83

switch, “control . 12
Sw;rches

see applicable system

T

Tail Position Light Leases ... ... 65
Tail Wheel Steering T S 21
Take-off .. - 31

slso see: After Take-off
Before Take-off
cold-weacher procedure ...
cross-wind take-off ..
distances ..
engme failure dunng take- oﬂ .....
engine failure during wke-off run.

hot-weather and desert pmcedure.._ 95
iostrument fight procedure.... .. L 88
minimum-run take-off

night take.off

normal rake-of .
Tank Equipment, Chemical..
controls ...
switches, bomb | armmg
Taxiing . .
cold-weather procedure
Throxtle _.
quadrant
Thunderstorms, thht In.
Tie-down, Airplane ..
Traffic-Patrern Check
Trigger ..........
Trim Tabs ...
flight characteristics . .
knob, aileron 1rim 1ah coatral.
I.ncnb rudder trim tab conerol..
\\heel, elevator uim tab comml.._

Turbulent Air Penetratiouw Speeds. ... ... 92
W

Warm-up and Ground Check
cold-weather procedure ... L L Ll 93
hot-weather and desert procedure_. e L 9B

War Emergency Power (Weth. ... . . B 1

Water Injection System....... ... e e 12
swirch . i3

Weight ... 1
limitations ... k2l
weight and balance 25

Wing Flaps ............ [T 19
bandle ... .. 19
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MNOTE: During this pre-
flight inspection, check entire airplane for
wrinkles, loose rivets, dents, and loose access doors.

« Check Form 1 for status of airplane and
servicing.

* Trim tabs nevtral.

e Compare flap handle position with wing flap
position,

LEFT WING SECTION:

» Condition of wing flaps, trailing edge, and
control surface.

* Wing tip and position light.

 Leading edge and gun bay doors secure.

* Wheel well for leaks, gear assembly, down-
locks, and strut inflation 2 inches.

« Tire for inflation, wear, and slippage on wheel

* Drop tank fuel level, cop secure.

* Fuel tank level, cap secure.

* Landing light.

* Wheels chocked.

=r
« ignition and battery-di t awitches OFF.

ENGINE SECTION:
* Cowl for security,

* Exhaust stock plugs removed.

* Air scoops for obstructions.

* Propeller for nicks and excessive oil.

RIGHT WING SECTION:

« Tire for inflation, wear, and slippage on wheel.

* Wheel well for leaks, gear assembly, down-
locks, and strut inflation 2 inches.

* Leading edge and gun bay doors secure.

* Fuel tank level, cop secure.

*» Drop tank fuel level, cap secure.

* Pitot cover removed, check for obstructions.

* Wing tip and position light.

 Condition of control surface, trailing edge,
ond wing flaps.

RIGHY FUSELAGE SECTION:

* Coolant Hap for condition and position.

« Stotic pressure vent clean.

* Radio antenna for security.

TAIL SECTION:

* Surfaces and controls for condition.

* Position light.

* Trim tab position.

* Tail wheel tire for d ge, slippage,
and inflation of strut,

LEFT FUSELAGE SECTIOMN:

* Static pressure vent clean.

* Fuel cop secure.

136-00-1548

11 uoipas
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AND LANDING PROCEDURE 4

LANDING OEAR HANDLE DM BELOW 170 MPH IAS.

WARNING
DO NOT CHANGE GEAR POSITION UNTIL
CYCLE IS COMPLETED AS GEAR MAY GET
OUT OF PROPER SEQUENCE.

CHECK GEAR POSITION BY USE OF WARNING
LIGHTS, HORN, AND HYDRAULIC PRESSURE
LIGHT,

FLAPS DOWN 15* TO GIVE STEEPER
APPROACH IF DESIRED,

RECHECK GEAR AND FLAPS +ﬁ

OTTLE CLOSED WHEN LANDING ASSURED

FLAPS PULL DOWN AT ALTITUDE OF AT LEAST /
400 FEET (BELOW 165 MPH IAS),

120 MPH IAS AT EDOE OF FIELD

3. TRIM TABS NEUTRAL
2. RAISE FLAPS 4. PROP CONTROL — FULL INCREASE

I"HLS4l °N'O 'L
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DIAD INGINI

FOR MAXIMUM GLIDE, HOLD SPEED OF 175
MPH WITH GEAR AND FLAPS UP. S(
) .  DROP EXTERNAL

STORES.

WARNING
LEAVE LANDING GEAR UP UNLESS
LANDING ON A PREPARED RUNWAY.

MIXTURE CONTROL TO IDLE CUT OFF, THROTTLE CLOSED.
PROPELLER CONTROL FULL DECREASE RPM. IGNITION SWITCH
OFF, FUEL SELECTOR HANDLE TO OFF, BATTERY-DISCONNECT
SWITCH OFF.

)\,:

JETTISON CANOPY IF NOT LANDING
ON A PREPARED RUNWAY.

30 DEG FLAPS

WARNING
LOWER HEAD, RELEASE TEN-
SION ON CANOPY WITH
HANDCRANK IF NECESSARY.

VARY GLIDE BY POSITIONING
FLAPS AS NECESSARY,

ki
“ 126-00-1384

FULL-STALL LANDING WHETHER
GEAR IS UP OR DOWN,

I"HIS-4l °N'O 'L
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WADG
Form 141G
{4k Jun %1]

TAKE-OFF DISTANCES

(FEET)
HARD-SURFACE RUNWAY

MODEL:  F-SIR ENGINE [5): (1) ¥-1050-9
3 DEGREES CEMTWGAADE | 13 DEGREES CENTIGRADE b 35 DEGREES CEMTIGRADE t 53 DEGAEES CENTIGRADE
GROSS :ﬁ‘s‘iju;: FLL H-EHOT WinG Y WERDT WG {190 wwag IANGT WD NG Wi M ENOT Wt
waH il A el IR el I S P el I e B el e el
5 2100 n 100 1300 FL ¥ 1400 2150 3100 1350 1100 2550 Bad 5050 2050 3050
1000 s 3400_-_ 1150 1950 1 _uoo“ i 4000 ___l_fl_!_l?_“ s 2350 2354 1!50 1900 2800 3950 3450 1300 3330
o | 2000 f 0 | s | s | ase | s | e | veo | ame | wwo | o | moo | o | emo | ome | s | ses
“_3000". __ 2150 B ’__S_G_W e .‘I.Slf.ll.}__ L—-—’im—- _.1!_5_0__ I._.,‘.‘??.F 1900 FLES] 4050 5450 2400 3400 4800 8530 ARG A0
4000 1000 4300 1700 2500 AT 51350 50 300 4450 2050 2480 00 5350 _?_ﬂ!n A0 1500
__"‘.WO'E.I 1 > 306 T 10‘50-“ 1 _l_l;o“___-.z-;ﬂ.)mw B 4100 sa00 _.3450__ __3450 T 4000- ’ Ad00) __30;)_ 4 5000 ] J&50 3130
5L 1150 700 #O0 1500 2100 350 1100 1750 1300 1800 1300 2000 1000 415 1800 1450
1000 L voD 2000 1000 1850 1300 3«‘:’0 1200 1900 1750 A%00 1500 lﬂlﬂ 200 4300 17% 2450
moora | 2000 | moo { oo | w0 | urw | asee | sao | w0 | woo | v | e | e | swo | s [ e | aeo | e
1000 2300 400 1 3 1900 aTsa 1050 ] ___I.?OO 2300 300 405{1“ _.___1_8..'*1_3_. _l'.flvl?w_— _.!_wo ?40?-_ 1350 1150
:, 1000 2150_ . !_TW_.A_ _-1 M{l_- ] 2100 . 3_0!30_ L__'l’ﬁ?‘__ 1 _1100 .85.50 3830 5050 2030 Rl A3y 300 3550 Sﬂ_-__‘
A0og 2000 4000 1500 4T00 1900 A800 4000 5300 2300 3150 4700 400 21000 4000
4 1400 250 T00 18350 450 1450 2000 1000 1050 1700 150 3450 13% 1950
_“-I-OOD T 1500 .MDO 1'5.0 ) _3.560_ 1T Iﬁl;_ h | 550 :im a_:ao 1150 1850 3550 3706 1400 2150
?-0-6-0----- —--l-‘;‘] ) ‘I!W a0 1450 3000 2000 1080 1700 2!;0 300 1250 000 ;m AP0 1550 1350
T e e [ | e | wse | ome | s | wise | i | mo | e | view | Taxe | Tsess | awe | ame | aeme
_WTO';'.':A —-=-1-“0 1950 Tofn 700 M 2800 1T l_:ﬂ:l 30—00 830 4050 1600 3400 3350 AT00 1900 200
3000 ’ 3190 1200 ‘;Tw 1 Bpo 2800 1800 1400 FHL 3100 4400 1750 2800 B0 SO0 1100 N80
1 L1100 1850 00 1000 1360 e L1 1150 1550 2430 TS 1350 1800 2780 DO 1550
__10;0_ ) 1200 2000 00 1-1-01.} T 1485 i 2305 i 00 1250 1 l-?l.'lo uoo N ._nso_- 1430 16%0 050 1004 1850
O R b N N S N R A N A NN N
000 T 1450 1300¢ o 1350 1100 050 &80 L4530 2000 3030 1050 1700 380 80 1250 1089
__-1-l;|-3;—- _1000 1500 0{:.6__. [ "I.SEO_"“_ "-1_01;0_.-_28_5_0“ T m. ------- 1 5.50 ot -2300“ 33'50“ :150 1850 2600 lm 1400 A5
3000 i _'I 756— 2050 LE]] N_.;} 2050 3050 1060 1700 240G A500 1306 2000 1850 4030 1800 2400
REMARKS. | Tgne-oft distances are alrcralt requiremienta
under nurinkl aeevics condlijons.
I. Take-ofl Power, J000 rpm #1 In. Hg.
3. Flups up.
DATA AS OF  8-18-33 FUEL GRADE, g,
WSO ON  FLIGHT TEST 230-a1.i768 FUEL DENSITY. g g LB/GAL

| xipuaddy
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waDC TAKE-OFF DISTANCES

(Z JO T 19945} sarwoysiq yo-axp] 'y »inbij

Farin 141G
(11 Sun %1} {FEEY}
HARD-SURFACE RUNWAY
HODEL,  F-S1R ENGINE (S} (1) ¥-1850-9
"y 3 DEGREES CENTEGRADE 1 18 CEGREES CEMIKGRADE } 3% DEGREES CEMNGRADE 133 DEGREES CENTHGAADE
PRESSURE
GROSS, ALTITUGE i aofmol wn e wno RO WD FIND Wik 30 £NOT WD RO W) 0Kl wir
WEHGHT LALHINE 0 LiEAR GROLIH W CIEAR GROHD T Cikak CACHIND Ll JEF ] GRHIND 10 CHEAR CACIIND T CILAR RO 10 Cukan e 1o CiEsa
M 30 FT DL (L] w0 FT DS L) 30 F! 0451 L) Wt OMAL N ap FoOMAT LI a0 FTooasl LI 30 FT ol LT o) A oL
sl )y Lo i BoD 1050 LB 500 P50 1350 2000 ) LIy 1100 S0 1 10 1230
1009 #50 185G A0 B850 1130 1003 Bod LO00 13%0 nse a5 1130 1350 2450 150 1300
Y N . IR (RN S S R PR S S - o —-
L 2000 L0356 T30 4% BN 1280 5 BT L1040 1450 2304 g 1250 L83 2900 o340 1430
plilili] 1140 L 900 S} OO0 1350 ZL50 a50 13 1530 2450 B 1550 1850 2800 0 1580
A A i T B Y SN e e — e
4060 L2040 Hou 254 LOS0 1450 7300 1o L 250 1700 2850 L1 1450 2000 LU L] 1030 L1700
3000 1300 3150 650 1150 1400 2500 B 1 350 L850 650 050 1800 2200 250 1150 18580
H
1000
e . - - - R AN S —
2000
kL
4000
3000
5L
1004
. [ A [ S —
2000
000
4000
000
REMARKS: |, Tyke-off distances acs aircraft requicaments
under rormal marvics conditlons .
2. Tuke-oft Power, 3000 rpm 81 In, HE.
3. Flayn up.
DATA &5 OF  K-15-53 FLrEL GEADE, 19071 30
BAVED OM FLIGKT TEST FUEL DENSITY. oy o LR/GAL

sot
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. AIRCRAFY MODEL (5) FLIGHT OPERATION INSTRUCTION CHART EXTERNAL LOAD ITEMS
Ha TWG 185 CAL DACE TANKE, TWO 110 GAL DROP TANKS,
e F-5in STANDARD DAY TWO 75 GAL DKOP TANKS, ONE 110 GAL DROP TANK PLysl
_E - ONE 1000 LE BOMDP, TWO 1000 Li BOMBS,
EHOGIMF{S): {1} ¥ [850-R CHART WEILHT LIMITS: 11,000 1O 10,000 POUNDS TWO 300 LP ROMBE, OR 14 HOCKETY
LIMITS . s [LOTTI ST TP T QUL ANT FIuTalL
Ll Bt L ST TR TP TE M GPH
THSTIIC FIOIMG FOR USIMG CHARF. Selpct figurs w FUEL rolvmn sgual to o len than NOTEA: Colunia L i for smergency high-npeed crulning only,
WAR e 1 Wt LOW | HuUN 5 1357C FL erenuint ol Vsl ta be wiwd bur crunny * Moss horirantaty fo inght or laft and elect RAMGE Columna I, 11, 1¥, and V give progressive Increass in range
gm;xu‘ g0 | 81 HIGH | RUN MM 133°C T vohue wguol 1e o yrante: then the sotute 60 nouboed an miles 1o bu Aawn Vertically balow #la macrifice In speed.  Alr edlen per gzilon {ML/GAL) (no
anrl apponte wohus puren der s cuming afttude (ALT] cead spm, mamlold presers wind), gullona per he {GPH), and irve alrapees (TAS) are
. 4 i . @ d s tor ralerence. Huange values are [or an
. aice] 3000 8 LOW HUN T 125+C ™ PAPL and MIETURE sebtioy iaqumrad.  Buber to oo raigonding column and altiuds for daw dppronimate va
powet! aoow | 8) | omice | Ron | i e 150 | powsr sarmgu whan yrots wesht alis btlon Lty f o chort averags alrulane flying alone oo wind)i2),
CIOWUMN § COLUmM 1 COLUMN 10 COLUMM ¥ COLMN v
FuELiH e U L)
EAHGE M AR MIES us, PANGE 1IN AR MILES RARGE 1 AIR MIES RANGE R4 AR MIES us, BAMGE W AIR MILES
L AL
STAIIE NAUTIC AL Ga SIATIIE MAUTIC AL STATUTE [ FaALFIC AL STATulE NAUTICAL G STATUTE MAUTH AL
+
SUBTRACT FUEL ALLETWAMCES HOT AVAILAKE FOR CRpSNGHL)
L7R% 1530 580 LSS Lon 2308 1913 2430 21040 380 2030 1280
1843 143 540 1815 1575 2H5 1115 245 1950 540 440 135
L1520 1320 S 18K 1480 1 ) 1840 2070 LT¥S S0 2345 19%)
1400 L2LS 140 1540 1340 1730 1504 LAus 1845 440 2055 1780
280 [§R1) 420 L4038 1230 1475 1345 | 726 1405 440 1385 1930
Liss 1 T80 1245 1104 IETE- 1230 1540 1334 kL] 1970 1450
[17hE i RL1i] 1130 VHD 1393 1000 1588 1163 340 14680 1183
LED TRE J{M) ) HB0 L10% i 1140 1030 120 1120
T 445 FL.u] HoD T4 [0 LFL] 1030 dwh 280 iim o
aiu ARG 220 4% S0 805 T BT T35 2 -y LF)
MARAUM COMINUUS press  |(3-30 BTAT, 12.88 NAUT.} ME/GAL J [ (3,86 3TAT. [3.18 NAUT,) MI/GAL )[{3.97 STAT. (3.4% NAUT.) MI/GAL ) ppess. MAKIMG AR NANGE
Ll P al LTl AT APFROY, AFFROX f AFFROKL
1 Al
e :":’ Lo T 1a% W ;P el [ a5 . 1':" Lyl P TaE [ ::‘ ey | 10141 [ [ :':‘ o Jrota Tas
) GPH ! wrnt | oen FEFT ' CPH[ wra [ v : GPH wer | wn . GPH | | o FEET - GPH{ won | o
000 0,000
35000 39000
SEE QOLAMN O 30,000 IT00| 46.0| RUN | ve ATS] 224 | 2500 | 43,0 AUN] @1 [3se | s ] w0000 | 2400 | 300 | Avw ]| 8 | 30| 200
SRR UULYKY FEALT) Fivnl 4o HoW w7 ] 3ei] auejasso ] ax s ]| wusl ey ass aoe | paeen | s 40.5 | K _?“mq A2
4EE JuLUMN D1 20,000 AT00| 480 RUN 1100 [ sev| 318 { 2300 { 430 RUN| 8K [3%0 {a0a | 20000 | 2250 | 30.5 ] AUN 2 [ 0Ty
JER QOLUMN 1 15000 | #1600 | 48.0 | RUN F100 | 344 | 302 | 260G] 44.00 RUN | 91 [ 337| 2us | 2250 | 40.0] erun| 19 |30 | 200 | 13000 | 2000 | 32.0 ] nun | #0 R IM
SRE JOLUMN bo000 | ITO0 Fas ) | HUN | 99 | 327 | 204 2450 42.3| RUN | &4 b4 ek | 1030 | 5B 5| RUN| 8% fie0 | 243 10000 ARE QOLUMN Iv
700 [ 48 HUN | &7 | J0M | 287 3000 |2000 [ 445 ] RUN§ wi | 302 | 243 TA00 ) 41 GIRUN 74 261} 244 | 200G | 38.0| RHUN} s | 3258 |22y 5,000 LR JULUMN TV
2100 | 46 FUN | @6 | 247 | 249 S d500 143.0 | RUN | 84 | 277 | 240 [ 2150F 3%.5 RUN | 89 235 ) 221 ;1650 | 3| RUNY] 56 [axe [Lee 5 SER JOLUMN IV
SPECIAL NOTES
EXAMPLE LEGEND
{1} Make atlowanes fur warm-up, lake-uif, and climb plug sliowance for ALT - PHESSURR ALTEITUDE
wind, resgrvs, and rombaet as raguired, ?‘;: :""ulgf b ‘2?::;::::‘:‘:]‘;;:‘::ifn':“:; MF . MANIFULD PRESSURE
(2} Sex figure A8 fur wet operation. High blower above heavy lins. W) to fly d‘26d'i“0 atat, atr miing ot 10, 000 GRH - U's GALLONS PER HOUR
Maltitude, oanlein 2050 rpm and 18,5 0. TAS - THUE AIRSPEED
ounlfvid preascrs with mixture nat: ATN XN . NROTS
When groas weight reaches 10, (600 b, ure 3L - 8K LEVEL
HEVISED  2.20-47 ahast 2, columen [V, F.T. - FULL THROTTLE
Data AS OF  10-3-4%
BASFD ON- FLEGHT TEST Fo8[H-1-93-3 FUEL GRADE. 100/130 Ut DENSITY g g LB/GAL

‘\\
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. AIRCRAFT MODEL (5) FLIGHT OPERATION INSTRUCTION CHART EXTERNAL LOAD ITEMS
L TWO 165 GAL DROK TANKS, TWO 110 GAL DROP TANKS,
é's‘ 3 P-4k STANDARD DAY TWO 75 GAL DHOP TANKS, ONE 110 GAL DROP TANK pLUS
3 ONE 1000 LB PUMB, TWO 1000 LB BOMBS,
ENGINE(SE (1) ¥-1830-y CHART WEIGHT LIMITS: 10,060 TO 1800 POUNDS TWO 560 LB BOMRBS, OR 10 HOCKETS
o o woswtk | owikrger | viar | OOCKILANT -%TAL
LimiTs e uG | Poson | suanion | var T EM* GFH
IMSIRUC TIOINS FOR USHNG CHART, Select figurn s FUEL caluma wquol 1o or lew than NOTED: Colwen | in for emargency high-spmed crulping mly.
WAR [ 33 o LOW MUN 5 135°C 210 amoynt of lyal to ba uwed lor couning'™ Mave hanzantally 1o right or igh and select RANGE Columne 71, T, [V, and ¥V glve progtessive InCrmind in range
eMRR 2000 | o7 | miom [ RUN | MIN]  ameC LU | vobue sauol 16 6 ursater than fhe 1otute o nouncol an miles to-be Rawn Veriically beiow 31 4 sacrifice in speed. Air milex ter gallon (MI/GAL) (no
ond oppasite value nrorest desekd cunng Oltityde (AL, read rpm, momvold peeurs wind), gallonx per hr (GPH}, and true sirapeod (TAS) are
LI aKy] 300U | 8L Low RUN 1% 125°C 180 VWP gnd MINTURE attng caquicad  Buler i tarsngonding cobvmn pd aliiuda for new approximaly ¥ajues for relersnce. R“t' ¢ values are lor an
POWER| 3000 | 01 | HIGH | RUN | MIN| (28°C 15U | powse ittngs when yroas wengis halls blow limits ol thas chord avarage alrplane flylng alone (no windt(l},
COLMN 4 CCHLUMN 1 COLLMN i COLLMN 1Y N COUMN ¥
rueL{t rugLl!
BANGE [N AIR MIES (11 MAMGE 1M Al MILES RAMGE 1M AR MILES RAMGE IN AR WILES us. RareGE W4 AIN MILES
STatuTE MNAUTIC AL GAL STATUTE MAUTIC AL S1AIE I MAYTIC AL STATUTE NAUTHCAL GAL ATATUTE NAYTH AL
L]
SUBTRACT FUEL ALOWANCES HOT AVAILABE FOR CRUISINGIL
1215 1053 400 1318 1108 1580 11 1780 1530 A 1910 1660
1aes w50 560 M0 1075 1420 1330 1548 1378 160 1720 1495
wia B0 10 Lo 950 1305 1140 14ie 1220 EF 1530 1330
a5t TAG 0 s o 1119 23] 1230 1040 ) 1340 1180
Ty (311 0 815 T8 i [ 1096 "5 240 1145 s
"o 530 P L 00 9 s8n an0 705 200 'eLS 0
483 430 180 450 48 B3 SaE 05 510 100 765 505
g 35 120 ai ELT 478 410 525 455 120 575 500
M4 o an s M0 NG an 350 w05 80 380 10
it 106 0 14 V0 180 140 175 150 40 19 185
MAKIMLIM COMTINUGUS paesy 8.4 STAT, (2,99 NAUT.) MI/GAL ]| (3,93 STAT. (3.43 NAUT,} MI/GAL ) (4.40 STAT. (.82 NAUT.) MI/GAL }] mess MAKIMUM Al BANGE
AMOR . APPROA AMROE arrEON ' AMPROT
w | o L W | s [P 3 N WP o M | ok
L 1AL TAS Lo JaThL Ta3 e o ThS i = TAY L 1ea hlokd
TR TURE AL ] AL T
™. GVM [ | o | FEET M. e T W] ™ GEH [ T o N M | o | FEEr ™. GPH [y | #ni
40,000 0000
35,000 23,000
akE doLumh m 30,000 zio0] de.vf mun | us | ser| 336 2400 | 0.5 | munjes Jarn [sua] 20000 13330 1 36.0 [ RUN| T [k 1303
AEACCLUME L Ayl L2109 LAy LEUN LT | 307, 31 p Gouni 44 Ul ¥ L] aeeldied zaoo ! g0, 0L Bur)7e L34y L2302 | 20000 22 200 L SUN L ST L) i
agx dJoLuMi 0 20000 1aT00 | 49,0 | RUN (100 | 370} 324 | ze0u| 43,50 gt | wi | 9810 313§ 2300 | 380 RUN[T5 |30 [aes | 20000 101 205 ) RUNT OF | 283 |47
ACE JOLUMN T 13000 | 2700 | 48.0 | run |100 | 3s0| 304 | assof ar.of Rum | ez | sze] aue | oo} ss.s| wunler [aer [230 | 13000 [sase {300 | RUNT 32 j 748 (216
4T00 | 48 run ) we | san [ane | tooco juess |4s.o | mun ] vs 1 sae| ze3 | 2250) 0.0l Rum 1 76 | 301} 28 | 1B60 | 35.5( RUN|6C ;385 | 230 | 16,000 sEE 0O LUMN v
2700 | 48 wun | 91 | 3ov [ae8 | socc Jaseu [43.5 [ Run | 87 | 2o} 26 | 2100| e  muN | o0 | ave} 23b | 17S0 | 38,8 HuUn|54  [23w |20¥ | 000 SEK JOLUMM IV
2100 | 40 RUM | o5 | 28w |151 s 2400 |42.5 | AU | B0 | 27e] 240 | 2000 a0 Rum [ 83 | 250) maT ) w00 | A B] AuN|4w a0 182 11 AEE JOLUMN ¥
PECIAL NOT
SPECIAL NOTES EXAMPLE LEGEND
(1) Make ullrwunse for Warm-ug, aka-off, asd climb pus aliowsace tor - |
wind, remgrva, and combul as ,.,q.,.,,ﬂ'. AL 0400 b yroms weighlt wiih 200 gai of :Il,-'r - mz:srgg ;1&1;131; u[.'):-i
{Z) Bew figure A-8 for wet apersiion, High blower sbove heavy line, '“'i; ‘::‘:l' ‘:;‘:‘?““u*“"“' '1"}""‘“:;'0?3 GVH - US. GALLONS PXR HOUR
(7] ¥ wind, air mlles ot - -
[ altttode, mainwaln 2100 o eed 35‘5 Ih. I;! - ::S:SAIHSPI!D
1 ) H . -
manifald presaurs with mixturs sat: RUN aL aWA LEVEL
AEYIEKD 4-30-47 F.Y. - FULL THROTTLE
Oata AS OF LO-L -3
RASFL CHH- FLIGRT TRAT FoBiH-1-v3-4 FUEL GRADE LOD/1AD suE, DENSITY. 0.0 LE/GAL

L-H1§-dt °N'O 'l
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HEVISED 2-30-47
DT a5 OF 10-1.48
BASEG O

FLIGHT TEST

EXAMPLE
A1 12,000 ih groes weighl with S00 gl of

{1) Make allowance for warm-up, lake-off, and climil plua allowance lor
wind, reasrve, amd combat g required,
{2} See figure A-6 for wet oparation, High blower abovs heavy ilne. Tual {atler daducting oWl wllowances of 30

Kal] o fly 1980 slat, alr milen wt 15, HKH
It altiludy, muinkEin 2100 rpo wnd 3.5 In.
mandold prassure wih aixture sst; HUN.
Whan gross weight reachos 11,300 Ib, uas
ahesl 2, tolumn ¥,

F-51H-1-92-3

. AIRCRAFT MODEL (5) FLIGHT OPERATION INSTRUCTION CHART EXTERNAL LOAD ITEMS
- S1X HOCKETS PLUS TWOQ 185 GAL DROVP TANKS, 31X
§ & [ Fosil STANDARD DAY ROCKETY PLUS TWO 110 GAL DRO¥ TANKS, SIX ROCKETS
3 : = PLUS TWO TS GAL DROF TANKA, 51X ROCKETS FLUS
. o TWOD 50¢ LR POMBY, Ok BIX ROCKETS PLUS ONE 110 GAL
EMGINES): {1} ¥-1050-9 CHART WEIGHT LTS, 12,600 YO 14,300 POUNDS DROGE TJ\N!S A“E E“ E |22ﬂ iﬂ QE“E
wumaTs] we b owowes [ osinee | oo | ooLANT  HTOTAL
It HG PO | MOSIFOM § LR TE M GPH .
NS TRUC T IOMS FOR USING CHART, Sebeat figure in FUEL columa ayual te or lese thon NOTES: Coluran 1 i for smergency high-wpeed cruning only.
WAR IO a7 LOW FUN .3 L35 T ot gl {usl b L uied fe cuining'™ Mova homaoatally to right or telt and select AANGE Columna 11, UL, 1Y, and ¥ giwe progressive incredsd In 7ange
EMERE!| 3000 T HIGH RLUN | MIN 13540 180 valur squol 19 or greorer than the datule ar Reuticsl Qi mes 1o e Aown. Yeteolly below at @ paceltice In spoed, Air milen per gallos (ML/GAL) {no
and opposite volos netnail denred crumng abitede (ALY read cpm, mondold prevure wind), gallona per hr {GPH}, snd irus airspeed {TAS) arn
WP, gnd MIETLURE st araed Rad, rapanding <ol d ltinsde | approximeis valvas for cefersnce. Fagge valuss are lor an
Laiirasyi 3000 | &1 | wow | muw | 45 ] 1astc | asp | Rend e e # 20 rarrepanding celimn ond slinee Tor e rrune alrplane Nying slons {ao Y
poONIE | 3000 | oL mor | run | i) 128°C 150 Pt EaHiAgE whan gio1s waight lolls bykow limin of this chart.
COLUMM 1 COLUMH 1 COLUMN I COLUMM v COLUMN ¥
FurLi) —
RAMGE IM AR MILES Uy, RANGE 1N &R MIES RAMGE IN AlR MILES BANGE (N AR MILES us., RAMGE M AR MILES
GAL GAL
STATUTE MAUTICAL stante NAUTICAL STAIUTE l MAUTCAL STATUTE MNALTIC AL STATUTE NALTICAL
¥
SUBTRACT FUEL ALLOWANCES NOT AVAWLABLE FOR CHLUSINGI )
100% [$:] 380 1825 1585 F i) 1T40 4y 1880 580 305 000
1409 300 440 1895 1470 16485 1620 (£, 1730 540 2149 1840
1389 1300 2] 10685 1380 1715 1600 1845 1800 B0 1980 17N
1275 LGS 400G 1449 L1250 1685 1374 ines 141 480 1M% 16718
[F1.23 16D 432G 1310 1140 1440 1230 1545 1349 430 1450 14M)
1050 wid 380 L1146 1030 130 1130 1385 1210 380 1490 120
Wi 815 340 1085 HE 1163 1006 1345 1080 40 1325 L1580
MARIMUM COMTINUOUS pupss 1(9.07 STAT. (3,67 NAUT.} MI/GAL )1{3.38 BTAT. (3,93 NAUT.) MI/GAL. }|(3.82 STAT. {3.14 NAUT.} Mi/GAL )] saess. MAIMM AR RANGE
APFACHE APFRX AFFROY AFFROA T APPROK
LT .
W ::’ R 1t " :': it [ron 145 [t m o Jiorm 1as pe : Ly Ta3 o : e [ronm [
B GRH| wrs | FEEY " GPH| wea | tn * GPH| wv | &m " GPH| won | o FEET GPH| i | o
0,000 40,000
A5, 00 330041
30,000 W06
mmu PERLI Pl IRE TR H_E'l_i 2T [ 371§ 284 2500 | 43.0 | RUN Y aa | 12p | 278 § 2000 | 2350 41. 0] RUN | 81 hUCER LG
HEE C(JOLUMM Lk 000 [ 2700 [ 40.0 ] RUN 100 | 335 | 201} 2700 ] 45 5{RUN 1 07 _354 200 | 2540 1 43.0 | RUN{ 9 | 313 | 281 20,000 W0 TE[ 0% m -W 1.1
SEE JULUMM O 15000 |aroo | 400 § RUW |00 | 321 | 29¢ ] 26061 as.ofnun Jea |suh | 370 | 2300 ) 43,0 | RUN B0 ¢ 2uz |4 | 13000 2100 M5! RUN | 86 | 350 | 217
SEX QOLUME 1 10000 | 4700 |48.0 | RUNJ 0w § 30T ) 287 | as00 | 4. 0|RUN | o0 ji8p | 281 | 2t00 | J0.0 | RUN| 7z ] 360 [3235 | 10000 SEE GOLUNE IV
A0 | 40 HUN | W7 | 252 [243 3000 | 2600 | 44.8 | RUN 1 0L | 377 [ M1 | 2380 | 40 65| RUN | TH 2% | 222 1950 | 37.3 ] AUN | o3 | 220 | 3,000 SEE JOLVNN [V
27100 | 48 RUN | v5 | 2685 (230 w 2t | «%0 | AU | B4 j 288 ) zal | 2150 de.s|RUN |ew |23z | 202 j1800 | 38.0F RUN| 34 1104|160 LS ARE GOLUNN v
SPECIAL NOTES LEGEND

ALT - PREBAVAE ALTITUOK
WP - MANIFCLD FREASURE
GPH - U8, GALLONS PER ROUR
'TAB - THUE AIRSPEED

KN - KNOTS

al - SwA LEVEL

F.T., - PULL THROTTLE

FLgL GRADE: L0030 PUEL DENSITY: 8,0 LBAGAL
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Form 241K
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AIRCRAFT MODEL (5)

FLIGHT OPERATION INSTRUCTION CHART

EXTERMNAL LOAD ITEMS
30X ROCKETS PLUS TWO 183 GAL DROP TANKS, S1X

F-51H STANDARD DAY HOCKETA ¥L.US TWO 110 GAL DROP TANKS, 51X HOCKXETS)
FLUS TWG 15 GAL DROF TANKS, SIX ROCKETS PLUS
ENGINESS). (1} v-1880-8 CHAKT WEIGHT UMiTs. 11,300 TO 8400 POUNDS TWE 500 LI BUMBS, OR 81X ROCKETS PiUS ONE 110 GAL
LIMITS Lo w nowed | arrgee | twe | OOOLANT fPOTAL
W AG | FOSIME | POSHION | umie TEMEP GPH
INSERUL IKINS FOR USIHG CHARL Saleet Byurs in FLEL column squal te o b than NOTERS: Columin I iy Tor amergency high-spesd crulaing oniy,
WAR G0 | 8T Layw RUN ] 13%"C FILi) ameynd of Fusd 1o b vred b crutieg™ Mors hodaontally ta ighe or bh ond welec RANGE Columng 11, [, WV, and V glwe peogreaalve Incresas (n fange
=g 3000 | o1 HIGH RUN | BN 13Me 180 wolirr wqual 10 or graoie than the votete or naulical o mtes to be fown Yerically below Al a mactifice in mpesd, Alr miles jwr gallon (MI/GAL] {no
wnd opporte volys nearas desierd cruinng olude [#11) read rpm, manifold prevurs wind), guilons per br (GPH), und troe alespeed (TAS) are
u (WP ond MIXTURE saiting requiced  Reler 1o carcinponding calumn and aliruda for nie uppruximate valuey (or relerenca. Raoye valupy 3ra Jor an
LT ARY| 3000 | 6L Low RUN Ly "sﬂc 180 ) g reave iy avearage micplune flylng alons ino windj{l),
POWER | 3000 | 61 HIGH RUR | MIN 28°C 160 parear mingd whan pross werght folly babore libs of thiy chert.
COLUMN i COWMM 1 COLUMN Nl COLUMM 1Y COLUMN v
FumLl FumLi
RANGE (M A# MILES us, Rade(zE Hd AN MILES WAMGE IM AR MILES RANGE IN AR MILES U3, EAMNGE IN A MILES
GAL
STATUIE HALTICAL STATUTE MAUTICAL SIATUTF NALTIC AL STATUTE MAUTICAL GAL STATUTE MAUTHCAL
T
SUBTRALT FUEL ALLCWAMCES MOT AvAILAME FOR Cruisiecil]
1330 1195 480 §.31s] 1330 1885 1480 1300 1580 480 LB (it i3
1320 1085 440 L4000 1 F1L IM4b 1340 1050 1430 440 1 604 1580
110 ) L] 400 (i) LRR 1403 1220 1500 100 400 1885 1430
b BT a0 4% 1] 1205 110G 1350 170 im0 141 1274
(11 TG 0 1030 [.LH] 112 [yt ] |00 [§o 1] a0 1110 1nn
7% 75 280 ) 110 Wk [E1] 1050 no 180 1145 W
545 579 Ho 185 L] B45 T35 0] L] D o f 0]
411 L1 00 L b 1] 350 105 L] 50 450 200 BlY 705
4% 165 1.1 510 440 L) 48) Lo ko 180 (11 570
33 85 120 360 0 LVl LY 450 I 10 3¢ AT5
FH 1w w N 10 AU My 300 200 . 315 280
1io ¥i 13 123 1iv ) 130 134 I 1] 1% 143 ILL
MR KIMUM CONTINLS FEESS (3,18 STAT. {1, 78 NAUT.) MI/GAL } [{3.51 STAT. {3.0% NAUT . b MLAGAL )1(3,75 3TAT. {3.28 NAUT.} MI1/GAL | PRESS MAKIMUM AN R ANGE
APPEON ; APRROT AMAOE ARFECI ARHON
Ar ALT
L ;p Tom {10018 - ;P Tome | total A5 ar ;" wr Lrora tas e ;P v | rana TAS ™ :‘Nl" ez Lo TAS
: GPH | wsm | e FEET - GPH| wret | «n . GPH| v | k0 ' GPH] wtm | k1 FEET : GPH| mrn | on
40,000 40000
38,500 33,000
uEE JoLump m 30,000 IT0H | 49.0| RUN | S8 MB [ 300 M50 | 4X.0| RUN| 68 (338 (292 ] 20000 | 2400 | 375 | RUN| 77 | 313| 112
HEE (OLUME 1L dh.0 AT J A4S0 | AUN | ¥F | B30 | 2Bh | 28500 4% 0]l RUN | v 3300 2dn | a0 § 42,5 ] HUN] By Ja2u (a8 | 2h iw_' 18,0 72
ra——— — —
Hﬂﬁmﬁn 70000 [2700 (4601 HON [ 100 | 3T iy LImESD G400 | 4L.5 1 WOW| B3 |31 {271 | #0000 | 2150 | 31.0 | RUN | 82 [ 54 'ﬁ%"
agk qoLUMK T a0 2700 J4s.0 | AUN | 100 | i8] 2781 2400 sr.bjAuN | B | 298] 350 | 2150 F 85| mon] T [2ve 240 | 132000 8KE qOLUMN ¥
2900 | 40 RUNG Wy | 300 260 [ (o000 |2850 |44.5 | RUN | w3 | dws | %8 { a250} <0.8f KUN § 7 ZTd] 330 | 1950 § ST.O | RUN| 85 |2ae |12 10,000 SEE QULUME TY
TG | 40 HUN | 97 j2AL | Jea | 3000 |2500 [ 42.0 | BUN | o5 | 270 | 334 b aise] awof wun 10 | 2a7) aia | qeoe | 3es | pun] sa o jam |aes | sooe 3EE JOLUMN 1V
IT00 | 45 HUN | 9 { 283 | 237 5 2330 |41.3 | RUN | 1T 249 | 4] 000} M OlLAUN [ Ay A31] 192 [ 170 | 35.0 | RUN| 30 {Lu¢ |18 5 4EE (()LUN]I 135
SPECIAL NOT
ores EXAMPLE LEGEND
(1} Make slivwance tor warm-up, lka-off, and climb plus allowance for AL 10, 000 Ib groam weighl wilh 400 gal of ALT - PRESIUNE ALTITURDE
wind, resarve, and combul un required. Tvel (wller deducling loini allowances of 50 M - MANIFOLD FRESSURE
(M Bes flgure A-S (or wal operulion. High blowasr above haavy line, Kul) 1o (ly L3G0 atal, air milem st 10, (00 GPE - U3, GALLONA PER BOUR
{1 altiucke, malntain B30 rpm and 37 tn, TAS - TRUE AIRIPEED
manifold presaure with mixture sat: RUN, KN - KNGTS
35, - SKA LEVEL
ARVISED I-20-41 F.T. - FULL THHOTTLE
DATA A% OF 10-1-4%
BASED N FLIGHT TEST Fo51H-1-93-0 FUEL GRADE  100/130 FUEL CENSTY 6.0 LB/GAL
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AIRCRAFT MODEL (5)

STANDARD DAY

FLIGHT OPERATION INSTRUCTION CHART

EXTERNAL LOAD ITEMS
SIX ROCKETS PLUS TWO 1000 LB BOMBS

FuB1H-1-03-7

F-51H
ENGINE(SE (L] ¥-1060-% CHART WEIGHT LIMITS: 12,400 TO 10,30¢  POUNDS
LaMITS s e MOPWER T MINTURE | Tk CO’OIANT%,\L
* # HG b rosinom | sosinom | il TEMP GPH
INSTRUC TICHS $OH USHNG CHART, Salect figure in FUEL calumn sgual to o lew Hon NOTES: Culumo T ta for sosergancy high-opewed crising enir.
WAR {3000 | 67 LOW AUN 5 135°C FIT amount of lual 4o ba ysed lar cruning™ kove harieontally 1o right or lah ond wiect AANGE Columina 11, 10, 5%, and ¥ give progessaive Increase Ln rangs
emERE ] 2000 | 47 | WIGH | RUN |8N 138VC 180 walus mqual 10 o graater thon the watete o noutical gir miles 1o be hown Vertically babee atl & amcrifice in apeed. ALr mlles per gulion (MESGAL) ino
ond oppotite voiue nearesl deived cruming aliitude [ALT), reod rpm, monifold praswrs wind), gellons per hr (GPH), and true alrspesd {TAS) are
WMILIVARY] Jgo0 | @1 Law | rUN 13 115°C 180 [P and MIXTURE stting requiced.  Awfar to correspontemg abune ond alttude hor s appromimate vaiven for refersnce. Rings valuss are for au
powER | 3000 | 81§ moR | RUN | MIn] 1359 | 150 | powsc eminge han grow semght tas betaw lumits of s chort. avecage airplana flylag alone (o windl),
LCLUMN | COLUMM COWMN 1l COLUMMN Y COLUMMN v
FugLit) FuE gl
RAHGE IH AR MIIE5 ue. WAMCHE [N AR MILES RANGE 1N AR MILES RAMGE IN AR MILES us, NANGE M AW MILES
STATUTE HAUTIC AL GAL STARITE HAUTICAL STATUTE NALITIC AL STATUTE MALTHCAL GAL STATUTE NAUTICAL
L]
SUBTEACT FUEL ALLOWANCES NOT AVAILABE FOR CIulrmNGum
L1145 S0 50 75 L2 1H L H] tes aab T 0 iy Lt
70 495 no L Fh] o1+ L1y .1-] Tab L 13 nL Ted 675
A8 400 1T 00 425 U 4TS BO5 325 170 430 B4d
350 06 130 L1 o 430 1.1] 480 LIl 138 480 418
b1 pall] ] 6% 0 FL ) a8y 120 a8 w kL] w0
13% 113 0 148 135 1% 140 180 135 30 185 (L]
MARIMUM CONTINUOUS vress. |(A.98 STAT. (2,30 NAUT.) MI/GAL ) |{3.23 STAT. (2. 80 NAUT.} MI/GAL | [(3.55 STAT. (1.98 NAUT.) MIJGAL J] pagss. MAKIMUM AR BANGE
AMRDE T AFHIOK AFRON AFFROX P APPEOX
AL
Ll ::‘p o o 148 L ::) o 1o Ta% ra 5 ::, 1ota i L) : :':::l Tarm hid L] : :';' oA Tha
B GPH | men | xm FEET . GPH| wn | en B GPH wH | v ' GPH] w § nn FEET ’ GPE| wer | &
40 0by 000
25,000 35,000
3.0 0,000
L IR agud j4e 0] RUNT 07 LaQL L 27012500 Ledd) a4l 273§ oo | 3350 | ) gL RUML 8 1 3031 367 )
aEE COL! mn 20,000 2700 [ 480 | RUN 100 | 328 ] 288 | 2300 : 43.0 RUNT B8 | arz] woon | 2380} 400l RUN] T% | 33| 254
SEE EOLUMN [ 13000 | 2700 | 48 aunl 100 | s10| ze0) 2800 | 44.0 | mun| 02 | 303|202 | 3250 J40.¢ | BUN | TE ] 261 | Jae| 13.000 2100 35.5) AUN]| 6T | 249 218
HEE £OLU L1} 10,000 | 3T | 40 RunN] we] 203 204 2400 | 42.6 | RUN | 84 [ 270 | 230 | 2050 | 305 | RUN| oW W7 | na| oo axx fOLUMN TV
2700 | 48 RUN] WT|2T4 | 338 3000 | J600 | 44 ruw| ep)] 287| 233} 2300 | 40.0 | RUN| 74 | 348 | 314 j 030 | 37.5 | RUN| 62 OGN 5,000 BEE TOLUMN IV
1100 | 4b AUN| 95| a%e | 322 5L 2400 | 43 RUN| 79| ada] 110i2100 [ 39.0| RUN| 69 | 2321 4w2 | 1800 | 38.B | RUN =3 Led | 183 u SEE LOLUMN IV
SPECIAL MOTES AP
§l} Make 21l 1 take-off, and climb i to: Ex £ Leceno
ake z2licwance Jor warm-up, - [1 [ 'us aunowance for
wing, reserve, and combat a; roqulud'. AL il, 000 1b gross welght wilh 319 pul of ‘:.l;'r - mﬁﬁ%ﬁ; “p:';;;u”‘.
{2 See lgure A-8 for wel Operalioh, High blower sbave haavy Lime. tuel (alter dedurting Lotal sllvwuncen of 40 = R
GPH - Ud. GALLONY PER ROUR
wal} wa fly 685 sial. aie mLies a1 19, (0 TAS a PERD
fL atibade, vuulntaln 2050 rpen and 38,5 in. - ::g;s LREFPEN
Jd 11 3 . -
aamifold pransure with mixiure sei: AUN sl - 4EA LEVEL
REVISED A-35-41 r.T. - FULL THROTTLE
DAl AS OF: LO-1-4%
BASED Db FLIGHT TEST PUEL GRADE.  TD0/130 FUEL DERsTY, §.0 LB/GAL
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. AIRCRAFT MODEL (5) FLIGHT OPERATION INSTRUCTION CHART EXTERNAL LOAD ITEMS
)
E b 51K STANDARD DAY WING RACKS
.3
T emGIMESE 1) ¥ -L8Su-y CHART WEIGHT {1MITs: 0500 YO Te0D  POUNDS
LIMITS . g st [ owaront | ot | COOLANT TOTALL
* e b | mgranenses | momane | s TEMF GFH
- INSTRUCTIONS FOR USHL CHART. Saluct fgure un FUEL colymn squed 18 or lew than NOTES: Coluinn T ie for smergency high-speed crulaing anly.
WAH AHIG at LOW RUN » 195°C 210 pment of tunl fo b vaed lor croming ' duwe horizantally 16 #ght o lafr aad sabect RARGE Columns G, W, 1V, and ¥ give progresaivs Lncreans in rangs
EMEH [ 3000 a1 HIGH | RuUN |maN 135°C 140 volue squal fo &f grenter thon the tiolute or Rovlkeol oir miles m be Aows Vertically belom al & sacrifice In apeed. Air tnlles par galion (M1/GAL) (no
p onl opposite volue neurail dstad cipning altitude (ALT), raod rom, muntteld prewce wind), galiona pee hr {GPH), snd irur sirapeed {TAS) are
‘3 LaLTARY| 3000 | st ww | row 15 (25 150 (MP) oad BUKTURE witing requined  Refas 1o ror rengondwng oolumn and offitude for nare :z::!in:-: :n:u;l.- ::; :tli::e(n::‘“f;me values are lor an
3 vowst (3000 | 1 | Biaw | Aun | mn) aacc 150 | ower semege whar grons masght faks biow iimits of this chart. e alrp 4 -
L]
T COLUMN | (L COLUMN ) COLUMN I COWMN 1Y N COLUMN. ¥
N FURL vurLit)
N RANGE (M AR MILFS U4, EANGE M AIR MIES KAMGE 1IN AR MULES RAMGE 1IN AR MILES L1 FANGE W AR MILES
- GAL GAL
- S1AlUIE NALITICAL STAITE NAUHCAL STATUTE [ NAUTH AL STATUIE NAUTICAL STATTE NAUTICAL
=l L}
] SUBTRACT FUEL ALLOWANCES NOT AVAILMLE FOR CRUSINGH)
T
O
o
o
-
q
-
g
— BLY Ho b1l {11 330 10%0 5 1220 10580 50 130 1180
F L1E) 495 217 [.'H] 00 ns 0 1025 4 210 1000 (L]
v 565 480 110 850 565 T4l L L] [ 211 T 170 285 TH
o
c
n 425 Rki) 50 504 435 585 490 513 550G 13 LYE] 5%
= 268 8% w 345 N0 k1] 340 440 Lty o] 470 AL0
g 1A% 145 L3H i 165 120 0 245 {1 50 260 225
N MAKIMUM CONTINUOUS pess |13.83 STAT, (3,32 NAUT.) MI/GAL )| @.35 4TAT. .78 NAUT.) MI/GAL ) [(4.76 STAT. i#.14 KAUT ) MI/GAL )} suzss MAKUAUM Al FANGE
g- LLLL b S 0 APPEOE AMFROK APPECIE ALt APPROIL
Ll L
3 [ r: e | 145 e l:’ o [rora 145 . : L T 188 P : Lol 179 Tas '™ "l_:" b |rorm a3
| . GPB| wen | e | FEET IN. GPH] jn | e . GPH] o | wne . GEH| i | «n b FEET . GPH | s [
hd
n 40000 40,000
8 HEE QOLUMN L 3000 | 2700 [ 46.6 | RUN| 98 |422 | 307 |2600 |44.0 | RUN 94 430| 35| 2500 | 40.5| RUNj B4 407 [ 353 | 25000 2400 ; 33 0F AUN T4 | 287 FIM
- SEE JULUMN D o000 | AT00 [ 46.0 F RUN § @6 4L} 35T (2000 | 440 | RUN | %4 08| 355| 2400 | 40.0) RUN| G2 302 340 | w000 | 2350 | 350 BUN] T1 | J89 [ 330
Q
~ AN UL Zeguwy d2roo | es o L nun [T I393 ) 340 Q2500 340,10 f KUN 84 | n3s} 335 w0 0] wunl|te |asr |l asooe f2150 | 3500 AUN] @85 ) 341 |1
a SR TR T TS T ey SRR Y00 [ 300 | o0 | 9160 | 20.¢ ] RN 00 [ o8 [0
g 2700 | 46 RUN | LOD 372 |33y 15000 | 2650 | 45,0 | wUN | B8 |36d | 220 12290 w5 | BuN | T ML| 206 2000 34.0| RUN{®S MI 27 11000 | 1850 | 28.5 | RUN| 50 | 242 {227
0‘“ a0 | 48 KUN| w9 [351 | 305 1op00 | 2550 FAY.A | RUNT 89 [34] ] 297 1UL50 W.0 | AUN | T2 4| 273} 1060 | 35.0| PUN|SA 281 | 244 10,000 SEE $OLUMN [V
o LT [ ad AUN | #T |32% |ue8 w00 [ae00 | 42.% ] Aun | 8@ Jaus | 2w laco0 | 380 | RUN | 8% 2| 48| 1700 | 35.0] RUN|5M P 1L 3,000 BER JOLUMN IY
:Q’_ 2700 | 46 HUN ] w5 |30k | 208 E 2300 | 41,0 | AUN | T4 |289 | 231 [Jwse [ 3T.0 | RUN | &0 281] 227 | 1700} 2w. 5] RUN|45 AT {188 1 SEE GOLUMN TV
L]
SPECIAL MOTES
EXAMPLE LEGEND
(1} Make silowance [or wacm-up, taks-off, acd climb pive atiowance lor ALT - PRESSUHE ALTITUDRE
wind, reserve, snd combal aw raquirsd. ]A:-l ‘(:\ol":::r L:;:‘:T:K'l:::?:]z:;:::a‘:‘l:; ME - MANIFOLD PRESIURE
(2F Sew flgure A-8 [or wel operation. High blower above heavy line. gal} 0 [y V1% atat, sic miles at 10,000 GFH - U8, GALLONS PER HOUR
f4 aitiiude, ealntain 2450 rpm and 3% In. TAS - TRUK AIRSPEED
manifold greasurs with mislure aet; RUN. KN - KNOTS
3L - 3EA LEVEL
REVISED 2-15-47 F.T. - PULL THROTTLE
fAla AS OF  ¥-17-45
MASED M. FLIGHT TE8T F-518-1-93-1 FUEL GRADE. 100/130 FUEL CENSTY. 0.1 LB/GAL
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