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A
4
5 SECTION 1
DESCRIPTION
1. AIRPLANE,. Yellow = 15 degrees

a. GENERALDESCHRIPTION, - The P-40F Alrplane
is a single place, low wing monoplane. (See figure 1,)
The over-all dimensions for airplanes AC-41-13800
throughAC-41-142%9 are: span3T feet, 3-1/2 inches;
length 31 feet, 7-23/32 inches; and height at rest 10
feet, T-25/32 inches,

For P-40F airplanes AC-41-14300 and sub=
sequent and all P-40L airplanes, the over-all di-
mensions are: span 3T feet, 3-1/2 inches; length 33
feet, 3-23/32 Inches; and height at rest 10 feet,
7-25/32 inches, ¥

b WING. N

(1) GENERAL. - The wing is of the siressed-
skintype, consisting of two panels joined at the center
Ine of the airplane, The area where the wing panels
are joined is so construcled that in the event of a
landing with the mainlanding gear retracted, the poa-
aibility of damage to the primary structure and injury
to the pilot is minimized,

The wing tips are detachable,

{2) AILERONS, - The fabric-covered ailerons
are dynamically and aerodynamically balanced. The
left aileron is equipped with an electrically controlled
trim tab, which can be adjusted, while the airplane is
in flight, by operating the reﬁpective momentary cor-
tact toggle switch in the cockpit, The right alleron is
equipped with & fixed position trim tab which can be
adjusted only while the airplane is on the ground,

{3) WING FLAPS. - The wing flaps are of the
split-tralllng edge type, extending from the inboard
end of the ailerons to near the center line of the air-
plane and are attached to each wing panel by a piano-
type hinge. The [laps are normally operated by the
glectrically driven hydraulic pump or, in the event of
electrical hydraulic pump failure, by the auxiliary
hydraulic hand pump,

(a) P-40F. - The position of the flaps can be
determined by the *'Flap” polnter in the wheel and
flap position indleator, located on the instrument

panel.

() P-40L. - The flap position indicator con-
sists of a peg which rises from the top trailing edge
of the left wing. This peg |s fully extended from the
wing when the flaps are fullidown. Colored bands on
the peg indicate the degree of extension of the flaps
as follows:

Yellow and Green
Green and Hed

= 30 degrees
- 45 degroes

¢, EMPENNAGE, - The horizontal and wvertical
stabilizers are of all-metal construction attached in
lixed alipgnment to the fuselage, The metal construc=-
tion, fabric-covered, rudder and elevators are dy-
namically balanced, and are equipped with metal-
covered, flush-type trim tabs which are manually
controlled {rom the cockpit,

d, FUSELAGE. - The fuselage 18 of semimono-
coque-type construction, fabricated of aluminum-
alloy sheet, The engine mount is constructed of steel
tubes which are attached, by steel forgings, to the
fuselage. The fuselage structure just aft of the pil::-t’s
zeat is of sufficient strenpgth to support the alrplane
in turn-over position, The fuselage access door is
on the left side of the fuselage just lorward of the
horizontal stabilizer,

£, LANDING GEAR.

{1) GENERAL. - The landing gear is fully re-
tractable, Each of the two main landing gear assem-
blies, and the tail gear assembly is equipped with an
oleo-pneumatic shock absorber strut and a retracting
mechanism which is operated hydraullcally, During
the retraction of the main landing gear, the wheels
and the struts are drawn aft and up, rotating about
bevel gears until the wheels, in retracted position,
lie flush within the wheel pockets within the lower
surface of the wing. When the tail gear is retracted,
it is completely enclosed within the aft part of the
fuselage by two hinged doors which are operated by
the tail gear retracting mechanism, The operation of
the landing gear s controlled by the landing gear con-
trol handle on the hydraulic selector wvalve which is
located at the left of the pilot,

{2) MAIN LANDING GEAR, - The maln landing
gear 1s locked automatically in both the extended and
retracted positions by hydraulically operated posi-
tive-type mechanical locks.

(@l P-40F. - A warning horn signal switch,
which is operated by & cam on the throtile control
rod when the throttle is retarded to approximately
1000 rpm or less, s5ounds a warning horn when the
main landing gear is not locked “DOWN’’ in the safe
landing position, The warning horn is located in the
upper left side of the fuselapge just aft of the turn-
over bulkhead at station No. 5,
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{b) P-40L, - A landing gear warning light lo-
cated in the upper left of the instrument panel, lights
if the throttle iz closed when the landing gear s pot
locked down., There i85 no waroing horn installed on
F-40L alrplanes,

i3} TAIL GEAR. - The tail gear is locked auto-
matically in the extended position by the hydraulically
operaled positive mechanical locks, It.18 held in the
retracted position by hydraulic pressure in the re-
tracting cylinder. The tail wheel is steerable by the
rudder pedals throughout the range of rudder pedal
travel, The steeringhornls automatically disengaged
from the tail wheel knuckle atapproximately 30 degrees
from either side of the longitudinal axis, and the wheel
and kouckle are [ree to zwivel throughout the remain-
der of the 360 degrees,

4} WHEEL POSITION IMNDICATOR.

@) P-40F, - Awheeland [lap position indicator
iz mounted on the left side of the instrument panel,
Three tabs in the indicator show the relative position
of the main landing gear wheels and the tail wheel,

‘and a pointer indicates the position of the wing flaps.

When the maln landing gear ls locked in the extended
position, the indicator tabs will suddenly Jump to the
full “RDOWN'T position, indicating that the locks have
been positively enpaged.

it Indicator consists of a yellow peg which
rises directly above the olec. strut hinge on both
right and left landing gears when the gear is down.

(5) WHEELS AND BRAKES, - The main landing
gear wheels are of special design, equipped with
eight-ply, 30-inch outside diameter, smooth-contour
type casings. The brakes are hydraulically operated
and are of conventional design. The tail wheel is
equipped with a 12.5-inch outside diameter, smaooth-
contour type casing. A controlls provided for locking
the brakes when the airplane is parked,

2, POWER PLANT.
a. ENGINE,

(1) GENERAL. - The airplane iz powered by the
model V-1650-1 Rolls Royce engine manufacturedby
the Packard Motor Cuar Company. The engine is a
liquid cooled, 12-cylinder, 60-degree ‘'vee' type
havinga bore of 5.4 inches, a stroke of 6 inches, and a
total piston displacement of L84% cubic inches, The
compression ratio 15 6.0 to 1, The engine incorporates
spur-type reduction gears which drive the propeller
at a ratio of 477 to L crankshaft speed, The super-
charger is a asingle stuge two-speed centrifugal unit
having a 10,23 -inch diameter impellerwhich is driven
at a ratioof 1,151 to 1 crankshalt speed when the en-
gine is operating in 'LOW' blower, and a ratio of
9,450 to 1 crankshaft specd when operating in “YHIGH''
blower, The carburetion 15 [urpished by model PD-
1A-A-1 incorporating dutomatic altitude mixture con-
trob and idie cug-off, The engine also incorporates

-7 .
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an automatic manilold pressure regulator (boost con-
trol) which limits the manifold pressure to a max-
imum of 48,24 inches Hg absolute, when operiting be-
low full throttle height, It maintaing the pressure at
any predetermined figure within the limits of the
regulator for any given position of the pilot's throttle
lever. The action of the unit superimposes an auto-
matic control upon that of the hand-operated throttle
lever, thereoy relieving the pilot of the necessity of
adjusting the throttle position to maintain the desired
manifold pressure.

(2] WAR EMERGENCY.

fa) Foremergency use in combal or precombat
areas in cases of extreme emerpgency an emergency
manifold pressure may be obtained by moving the
emergency manifold control lever provided in the
pilot's cockpit to the “OUT'" position, When using
the War Emergency Hating, low higwer should always
be usedbelow 8000 feet altitude and high blower should
be used above 8000 feet. War Emergency Ratings are
given in section III, “'Specific Engine Flight Chart”’;
however, all engines will have to be campalgned for
modification of the boost control before the maximutn
manifold pressure of 61 inches Hg may be oblained,

{b) After use of the War Emergency Rating the
crew chief should be notified as to the length of time
the rating has been used so lhat he may take the nec-
gsaary action,

{3) ENGINE PERFORMANCE.
Normal Riated Power - 8,500-fpot altitude

Rated Power 1080 brake hp

Rated Speed 2650 rpm

Blower Gear Ratio Liow

Manifold Pressure 44.2 in Hg abs
[+ 7 1o/ =g i)

Rated Take-off Periormance

Rated Power 1300 brake hp

Rated Speed 3000 rpm

Blower Gear Ratio Lty

Manifold Pressare 54,3 in Hg abs
{+ 12'1b/=q in, )

Military Rating Low Blower Gear Ratio

Rated Power 1240 hrake hp
Rated Speed 3000 rpm
Altitude 11,500 6

Manifold Pressure 44,24 in Hg abs

{+ 8 1/ sq in.)

Military Rating High Blower Gear Ratio

Rated Powser 1120 brake hp
Rated Speed 3000 rpm
Altitude 18,500 it
Manifold Pressure 48,24 in Hg abs
[+ 9 1b/sg in. )
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L. PROPELLER. - The propeller is a Curtiss
three-blade 11-foot diameter electrically controlled
multiposition and / or constant-speed type. The pro-
peller blade pitch angle setting is controlled by a
reversiple electric motor which is mounted on the
front face of the propeller hub, The propeller motor
is operated from the airplane electrical power supply
and will adjust the blade pitch angle to any setting
within the operating range of the propeller, while the
airplane is in flight or on the ground, in either auto-
matic constant-speed or manual selectlve control,
Automatic constant-speed control s accomplished by
the engine-driven governor which regulates the current
flow to the propeller motor, Manual selective control
is accomplished by a selector switch which provides
direct control of the current to the propeller motor,

(1} When the propeller is operated in the autp-
matic constant-speed control the propeller governor
automatically direcis the current flow to the propeller
motor thus adjusting the blade pitch angle setting to
““increase’’ or “decrease’ pitch to correct for the
varylng conditions of flight; thereby, the engine speed
will be held constant, The propeller governor can be
regulated by the propeller povernor control lever lo-
cated on the engine control unit in the cockpit,

{2) When the propeller is operated in the manual
selective contral, the propeller selector switch will
permit the operation of the propeller in fizxed pitch
position or the selection of any pltch angle setting to
Obtain any combination of engine rpm and manifold
pressure within the operating range of the propeller
dand engine. Manual selective control iz completely
independent of the engine-driven propeller governor,

(3) The propeller controls may be regulated at
any time during flight or ground operation whether
the propeller is operating in automatic eonstant speed
or manual selective [ixed pitch control.

{4) For winterized airplanes, an anti-icing syg-
tem is provided for the propeller. The system consists
of a 2,25 U. 5. (1.9 Imperial} galion supply tank
mounted above the fuselage fuel tank. The supply
tank is filled with antl-icing fluld, Specification No,
3585, which iz composed of 15 percent glycerine,
4 percent methyl (wood alcchol, and the remainder is
ethyl {grain) aleohol (190 proof), Thisanti-lcing fluid
1= pumped to the propeller slinger ring, where it is
then thrown onto the leading edge of the blade by cen-
trifugal force, The pump for the propeller anti-icer
iz located just alf of bulkhead station No. § and above
the fuselage fuel tank.

(5) When the rheostat, beneath the throttle quad-
rant, 15 placed in the “NORMAL" position, the fluid
rate of discharge is 1 pint of fluid every 6 minutes,
At thls rate, a full tank is adeguate for 1 hour and
45 minutes, When the pump rheostat is set for max-
imurm flow, the fluid will last approximately 1/2 hour,

Revised June 20, 1543
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(8) The recommended procedure {or dperating is
to set the pumpior maximum flow for the first minute
of operation and then return to ““NORMAL,’' To de-
termine if icing conditions exist, the pilot should
watch the leadingedge of the wing, If conditions war-
rant the use of the wing de-icer, the propeller anti-
icer should also be used,

c. OIL SYSETEM.

(1) The oil system consists of an oil supply tank
and piping to convey the oil from the tank to the en-
gine and from the engine back to the tank, Incorpo-
rated in the oll return piping from the engine to the
tank are two oll coolers each equipped with a fully
automatic temperature regulator lncorporating a by-
pass valve which regulates the direction of oil flow
either through the gore of the il cooler or through
the bypass jacket of the pil conler back to the oil sup-
ply tank, The oil tank is located aft of the fire wall
and forward of the instrument panel, The normal
capacity of oll in the tank and lines is approximately
18 gallons, The normal oil level in the oil tank is
determined by the rivet which passes completely
through the flller neck. The system should be filled
toa level of approximately two (2) inches below the pin
level before flight. The maximum oil level iz deter-
mined by the filler opening., The oil outlet from the
tank to the engine is through a pendulum-type valve
which allows dives of 90 degrees, climbs of 60 degrees
or 10-second inverted flight which should be performed
only with one-third or more of the maximum oil capa-
city in the oil tank,

(2) There is also incorporated in the oll system,
provision for oil dilution in order to facilitate start-
ing. This system is used before stopplng the engine
when 4 cold weather start is anticipated, Dllution is
obtained by the controlled addition of engine fuel into
the oil inlet line at the “‘Y" drain cock. The fuel is
supplied from a restricted fitting in the fuel pressure
gage line. The luelflowis controlledbya momentary-
contact-type toggle switchin the cockpit, Thiz switch
energizes the solenold which operates the oil dilution
valve,

d. FUEL SYSTEM., - The fuel is carried in two
wing tanks, a fuselage tank, and an auxiliary belly
tank. Each of the twowing tanks, {front wing and rear
wing) and the fuselage tank consist of a multi-ply,
self-sealing fuel cell contalned in an aluminom-alloy
shell, This constructionminimizes the hazard of fuel
leaking from the tanks if punctured by gunfire,

{1} The front wing and rear wing tanks are lo-
cated in the center of the wingpanel, beneath the cock-
pit floor, The filler necks are accessible through
doors in the left wing fillet; the fuel gages protrude
through the cockpltfloor, The front wing tank gage is
forward and to the right of the control stick, and the
rear wing tank gageisaft and to the left of the control
stick,
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NOTE

OnP-40L -5 airplanes, serlalNo. 41-10480 and
up, the front wing tank installation has been
eliminated.

{2) The fuselage tank is located aft of the armor
plate at station Mo, 3§, and carries part of the main
fuel and 35 U. 5. {28 Imperial} gillons reserve fuel,
There is no division or standpipe within the fuselage
tank for the purpose of trapping reserve fuel, but in-
stead, the reserve fuel iz calibrated between the 0-
and 35-gallon marks on the fuel guantity gage which
is located on the instrument panel, The fuselage tank
filler neck, is acceszible on the left side of the fuse-
lage belowthe rear-vision window. Thefuselage tank
is referred to as the "“Fuselage and Reserve  tank.

i3} The belly tank iz supported by the bomb
shackle assembly which [z insialled below the wing
panel on the airplane center line, Elither a 52 U, 3.
(43 Imperial) gallon, 75 U. 5. (62 Imperial) gallon,
or 150 U, 8, {125 Imperial} gallon belly tank may be
installed, The helly tank may be dropped while in
flight by pulling up on the bomb-tank release handle
which is lecated within easy reach of the pilot on the
left side of the cockpit,

{4) The fuel tank capacities are given on the
Fuel System Dlagram. (See figure 4.}

(5) Fuel is supplied to the carburetor by an en-
gine-driven fuel pump, and an electrically driven fuel
boost pump. The boost pump, which is controlled by
a4 switch on the main Switch panel, must be turned
““ON’’ whenever the engine Is running. If the fuel
pressure should drop below 12 pounds per square
inch, a fuel pressure warning signal light, located on
the upper left side of the instrument panel, will flash
on, A test swilch for checking the fuel pressure
warning light is provided on the main switch panel.

{68) Fuel may be used from any of the four tanks
by turning the fuel selsclor valve to the desired po-
gition. The fuel should be drawn {rom the "“"FRONT
WING'' tank in starting thé engine, for warm-up, and
for take-off, (Where front tank is not installed use
rear wing tank instead.} Afier reuching a safe al-
titude, the fuel should be used from the tanks in the
fullowin!; order: {1} “BELLY," (2} “FUSE. - RE-
SERVE™ (Leave 35 U. 3, (29 Impertal) gallons re-
serve fuel) (3) “FRONT WING," (4} “REAR WING,"
{(5) ““FUSE, - RESERVE"’ (35 U. 8. (29 Imperial) gal-
lons reserve fuel). If the belly tank is not installed,
use fuel from the tanks in the order of (2}, (3), (4),
and (5). :

NOTE

Do not turn the fuel selector valve through
"BELLY'" if the belly tank is not installed,

T. 0. No. 01-25CH-1

e, COOLING SYSTEM.

(1) GENERAL. - The engine 1s. cooled with a
mixture of 70 percent water and 30 percent ethylene
Eglycol f%}" vuium&'} when the ground temperatures are
above 3"F (-16 C). A mixture of 35 percent water
and 6% percent ethylene glycol (by volume} is -.&F"ed
whenthe ground temperatures are below 39F (-18°C).
The coolant {8 circulated through the engine cooling
system by a centrifugal-type pump mounted on the
bottom of the accessory housing at the rear of the en-
gine, The coolant flows from the engine to the header
tank, then through the radiator and back to the pump,
An automatic thermostatic bypass valve is located in
the piping from the ecoolant header tank to the coolant
radlator. Whenever the coolant temperature is below
B850C {185YF) the valve will avtomatically bypass the
coolant through the engine uniil the coolant tempera-
ture has reached 85°C U.EEDF} when the wvalve will
partially open, permitiing the coolant to {low through
the coolant radiator. Full opening of the valve oceurs
when the coolant temperature reaches 105%C (221°F)
permitting full flow of the coolant through the coolant
radiator. The coolant over{low projects through the
right side of the fuselage just helow the front exhaust
gtack. The recommended operating temperatures for
the Packard-Built Rolls Royes engine are: 10090
(212°F) maximum cooling temperature for cruising,
and 121°C {ZEI:}DF}I for all out operations, A signal
lamp located onthe upper right side of the instrument
panel glows as a warning when the coolant reaches a
temperatureof 121°C (250°F). A momentary-contact-
type toggle switch located on the main electrical con-
trol switch panel is used to test this signal lamp in-
stallation.

(2) COWL FLAPS.

g B.40F AC-41-13600 through AC-41-14423,
The airplane 15 equipped with electrically operaled
automatie cowl flaps which are installed aft of the radia-
tor and ofl cooler exit duct, The cowl flaps regulate
the flow of air through the radiator and oil eooler
exit duct and conseguently help to maintain normal
oil and coolant temperatures, The cowl {laps are
operated by a reversible electric motor which is
automatically controlled by the Fulton-Sylphon Mod-
ulating Cowl Flap Control System when the toggle
switch in the cowl flap control box in the cockpil is
in the “AUTO' position, Normally, the cowl flaps
will not require any attention from the pilot.

{b) P-40F airplanes AC-41-14423 apd sub-
sequent, and all P-401 alrplanes have a manual cowl
flap control. The control iz mounted on the right
side of the cockpit adjacent to the pilot’s seat, The
handle ig raised or lowered to get the desired cowl
flap setting, The settings are shown by an indicator
plate attached to the control,

3. EQUIPMENT.

a, FLIGHT CONTROLS. - Conventional control
stick and pedals control the ailerons, elevators, and
the rudder.

RESTRICTED

A




T. Q. No, 01-25CH-1

RESTRICTED

ure 13eiq waysky Suppooy - ¢ amirg

[

&=

Bt

=

&

L4 ]

=

INVLINI NIV
¥013¥N8¥Vo _
SY3LLINHS TMOD |
HO1VIOVY B 6220

ANVTI00D
L.L6-06-28

\J_

ATENISSY
14VHS 3ndyol
116-2G-.8

ATBN3SSY

../) -~ N |
MNVL H30V3IH - .
16 -0G-.8 ffr,ff,u TO¥INOD
- < dVId MOD
e . NOILV T IVLEN

ﬂ - -
NOILVTITIVLISNI TOMINOD Ob-62-28

dv74 M09 .
10v-62-18 T~




RESTRICTED

(1) BRAKE PEDALS. - The brake pedals are
pivoted on the rudder pedal assembly.

{2) TRIM TAB CONTROLS. - The left aileron
trim tab is operated by an electric motor which is
controlled by a toggle -type switch located on the main
electrical control switch panel. The elevator and
rudder trim tabs are controlled by the conventional-
type control knobs, chains, and cables,

b. FUSELAGE EQUIPMENT.
(1) COCKPIT ENCLOSURE,

(a) WINDSHIELD. - (AC-41-13600 through AC-
41-14523.) The windshield center section is com-
prized of two panes of laminated plate glass. The
front pane is three-ply having a total thickness of
5/16 of an inch, The rear pane is five-ply plate glass
having a total thickness of 1-1/2 inches, A 5/32-inch
space is provided between the panels to permit the
circulation of warm air from the duct aft of the cool-
ant radiator to defrost the windshield. The two side
zsections of the windshield are curved, nonshatterable,

T. 0. No, 01-26CH-1

three-ply plate glass having a total thickness of 3/8 of
an inch., Arear-vision mirror is mounted on the for-
ward top left side of the windshield. The defroster
air is controllable from the cockpit, The tube for the
glyeol spray iz mounted at the bottom of the wind-
shield and the glyvcol spray pump is located within
the coclkpit,

1, The windshield center section on P-40F
airplanes AC-41-14524 and subsequent, and all P-40L
alrplanes is a single pane of plate glass 1-1/2 inches
thick.

2. On P-40F airplanes AC =41 -14500 and sub-
sequent, and all P-40L airplanes, the windshield de-
froster is on the inside, and at the base of the center
section.

3. Incorporated in the windshield of P-40F
airplanes AC-41-14600 and subsequent and all P-40L
airplanes, is a clear-vision panel. A section of the
left side of the cockpil enclosure is hinged and swings
“IN'’ when the spring-loaded catch assembly is raised
up.
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4. For P-40F alrplanes AC-41-14500 and sub-

sequent, and all P-40L airplanes, the windshield glycol
spray assembly has been removed,

{b) CABIN ASSEMBLY. - The cabin assembly
canbe opened, closed, or adjusted to any intermediate
position, and locked at any time by operaling the ¢rank-
type regulator mounted on the right side of the cockpit.
The window panels are of transparent plastic material,

1. Provisionis made for instant release of the
cabin assembly in event of an emergency exit while
the airplane is inflight. (See section II, paragraph 16.)

2. A hinged panel in the left side of the cabin
assembly is provided to permit exit from the cockpit
should the airplane be turned aver.

(2) INSTHUMENT FLYING HOOD. - There are
provisions for installing an instrument flying hood,

(3) ARMOR PLATE. - The armor plate installa-
tion comprises a 3/8-inch nonmagnetic plate mounted
forward of the Instrument panel at station Mo, 2, a
5/1B=inch plate mounted forward of, and completely
covering the bulkhead at station Mo, 5 and a §/16-inch
plate mounted on the forward side af the armor plate
at station No. 5, immediately aft of the pilot’s head-
rest,

(4) MISCELLANEOUS, - A standard Army Air
Force type pilot’s seat, safety belt, chest-type safety
belt, relief tube, map case, data case, mooring kit,
and duffel bag are provided, The data case, duffel
bag including tool kit for engine and airplane tools
are accesslble through the access door on the left
side of the fuselage,

¢. HYDRAULIC SYSTEM. - The main landing gear
retracting cylinders and tail gear retracting eylinder,
the wing flups (and the gun charging mechanism which
tginstalled on airplanes AC-41-13600t0 AC .41 -13904,
inclusive, and airplane AC-41-12998) are operated
hydraulically. The hydraulic pressure is supplied to
the main hydraulic system by an eleetrically driven
hydraulic pump located in the rear of the fuselage, The
pump is controlled by a switch located near the base
of the handgrip on the flight control stick, An aux-
\liary hydraulic hand pump for operating the complete
main  hydraulic system in case of electrical pump
failure, iz located on the right side of the cockpit. An
emergency hydraulic system is provided which is
completely self-contained and separale from the main
hydraulic system, The emergenty hydraulic system
is comprised of an emergency hydraulic reserve tank
mounted onthe forward side of the fire wall, separate
lines, and an emergency hydraulic hand pump. The
emergency hydraulic hand pump is located inboard of,
and 1= identical to the main hydraulic system auxil-
lary hydraulic hand pump, The emergency hydraulic
syslem is used to actuate the hydraulic cylinders ta
extend the main landing gear only, in event of failure
of the electrically driven hydraulic pump, or failure
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of the auxiliary hydraulic hand pump, or other damage
tothe main hydraulic system, The emergency hydrau-
lic system is not in any way connected to the hydrau -
lic lines of the wing {laps, tail gear, or gun charging
mechanism.

NOTE

The emergency hydraulic system has been
removed from P-40F airplanes AC-41-14600
and subsequent, and all P-40L alrplanes,

d, HEATING AND VENTILATING EQUIPMENT,
The cockpit heating and ventllating system consists
of a4 duct extending from near the rear of the coolant
radiator to carry warm air to the cockpit and a duct
from an opening near the fuselage In the leading edge
of each wing panel, which carries cold air to the
cockpit,  The hot or cold air enters the cockpit through
openings in the fire wall at the floor line, The flow
of hot or cold air to the cockpit can be regulated by
operating the plainly marked control which is mounted
on the small panel below the main electrieal control
switch panel in the coclpit.

i1) For winterized alrplanes, the capacity of the
cockpit heating system has been inereased by the
addition of a cockpit heat {ntensifier tube, This tube
s flexible, and long enough to be moved about the
cockplt to any area where more heat is desired, It
may also be used as an aid in defrosting the wind-
shield or side panels, If the cockpit ‘becomes too
warm, the cap on the end of the tube may be turned
to shut off the additional warm air.

(2) Hot air is carried by separate ducts from
the rear of the coolant radiator to the gun compart -
ment on each wing panel, The flow of hot air to the
gun compartment is constant and ecan not be Con=-
trolled except by the position of the cowl flaps,

e. OXYGEN SYSTEM. - Refer to “‘Operation of
the Oxygen Equipment’’ in section IV,

[, COMMUNICATIONS EQUIPMENT. - The air.
plape is equipped with an alternate installation of
either the SCR-522-A transmitter apd receiver or
the BCR-274-N transmitter and receiver and the
SCR-515-A and / or the SCR-535 receiver units.
This equipment provides for two-way communication,
The radio controls, microphone and the earphones are
located on the right side of the cockpit., A radio crash
switch is mounted on a bracket below the radio con-
trols. The crash switeh is used to set off 4 detonator
which will destroy the SCR-535 radio if there is dan..
ger of its falling into enemy hands. A contactor is
located on the left side of the instrument panel,

g ARMAMENT. - Refer to “‘Operation of Arm.
ament’ in seetion VI,
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b, BATTERY. - The AC Specification No, 32234 -
lype G-1, 34_ampere-hour battery is located within
the fuselage between station No. 9 and station No, 10
and it is accessible through the fuselage access door.

L. ELECTRICAL SYSTEM. - A 24.volt electrical
System i= employed to operate the various instru-
ments, motors, and lights in the airplane, The power
is supplied tothe airplane electrical system by either
the S0-ampere modified type M-2 generator which is
Installed on airplanes AC-41_13800 to AC-41-13749,
inclusive, or the 100-ampere type 0-2 generator which
is installed on airplanes AC-41-13T50 and up. The
swilches for the various clreuits, the rheostats, and the
circult breakers are Iocated on the elecirical contraol
Swilch panel below the instrument panel,

I. FLUORESCENT SPOTLIGHTS, - Cockpit illu-
mination is furnished by two self-contained fluores—
cent spotlights which emit elther visible or ultraviolst
light by rotating the knurled cap which contatns the
lens, 50 degrees, Each lightis controlled by a sepa-
rate switch, lntegral with g rheostat, located on the
main electrical control awiteh panel, The fluorescent
Spotlight assembly is detachable from its base, and
=0 it may serve as a utility cockpit light. A spotlight
base is altached to bulkhead No. 4, just below the
radio transmilter control box, on the right-hand side
of the cockpit; a second base is attached to the lon-
geron just aft of bulkhead No, 4 on the left-hand side
of the cockpit. In addition, a spotlight base is pro-
vided on each side of the windshieid side panel frame.
When the lampis mounied on the base, it maybe readily
almed in any direction, Tha instrument dials and the
pointer markings are painted with afluorescent -type
paint whichis activated by the ultraviolet lght emitted
from the lNuorescent lamp, making them luminous,

k. RECOGNITION LIGHTS, - For ajrplanes AC.-
41-13800 and up, there are two recognition lights,

=11 -
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containing a green, and an amber lens which are in-
stalled inthe bottom of the fuselage aftof station No. 10
and station No. 11, respectively. The two lights are
located slightly to the left of the dirplane center line,
A recognition light having a red lens is installed in
the rear keel fairing along the airplane center lins
Just aft of station No, 8, 4 recognition light having a
clear lens iz installed slightly to the left of the air-
plane center line and forward of station Mo, 9 at the
top of the fuselage. The four recognition lights are
controiled by the recognition lights keving =switeh
which is located below the radio contraols in the cock-

pit.

L LANDING LIGHT. - A landing light is located
on the under side of the left wing panel., The light ig
extended and retracted elecirically,

m, WALEWAYS. - A partial walkway of 1/18-inch
green “'Aero-Floor" is provided an the trailing edge
of the left wing to prevent &lipping when stepping on.
or off the wing,

n. PARKING BRAKE, - The brakes may be held
in the engaged position when the airplane is parked
by operating the parking brake control provided in
the cockpit,

0. PARKING HARNESS. - The surface controls
may be locked whenthe airplane is parked by attaching
the parking harness, which is stowed in & stowage
bag below the pilot’s headrest. An instruction plate
for its use is located on the right side of the armor
plate at station Mo, 5,

p. MOORING, - Mooring rings are permanently
attached to the under side of egeh wing panel near the
wing tip. These mooring rings are held in a retract-
ed position within the wing pane] by springs,
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KEY TO ILLUSTRATION

I Contactor Clock Winding I8 Wheel anag Flap Position
Knob Indicator (F-4OF anly}

2 Contacter "In® - *"Qut"® I7T Llock "Wind® and "Set”
awitcn Knob

3 Radio Contactor 18 Clock

4 Clock "Stop® - "Hun® I8 Fuselage Tank Fuel Gage
Switen 20 Zero Setting Adjustmant

G Fuel Pressure Warning Knob = Altimeter |
Siagnal 2 Altimeter

8 Air-Spesd Indicator 22 Altimeter Correcticn Card

7 Turn Indicator Holder

B8 Caging Knob - Turn 23 Compass
Iindicator 24 Compass Correction Card

9 Turn and Bank Indicator Holder

10 Rate-of-Climb Indicator 25 Tacnometer

Il Zero Pitch Adjustment 26 Manifold Prassure Gage
¥nob = Filight Indicator .+ 27 Suction Gage

I1g Flight Indicator 28 Engine Gage Unit

I3 Caging Knob - Flight a. Dil Temperature {top)
Indicator p. Qil Pressure {left

i4 Coolant Temperature sida)
Warning Light ¢, Fuel Presswure {(right

I5 Coolant Temparature Gage sida)

e —— SE —_— — o
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Figure 8 - Instrument Panel
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KEY TO |LLUSTRATION

7B Aileran Trim Tab Control Switch
g0 kutomatic Boost Control
9 Thrattle Control
02 Hadio "Preass to Talk™ Button
93 Mixture Control
gy Propeller Governor Control
95 Friction Adjustment
98 Tnrottle Rod Cam = Landing Gear Warning
_ Lignt Switeh
] Figure 11 - ; 57 Fuel Salector Valve Control
Cockpit - Left Side - Foreward g8 Progpel ler Anti=icer Pump Caontrol
. %%  Supercharger Control
100 Wing De-icer Control Switech
" i e e
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KEY TO ILLUSTRATION

50 Carturetor Air Heat Control 1268 Control Box Radio Set (SCR-522-A)
2 Recognition Light Control Box |27 Hydraulic Hand-Pump Handle

(N

F13 Cowl Flaps Control Handle 128 Hydraulic Hand=Pump

Ilu Radio Crash Switeh {29 Cowl Flap Control Position
126 Capin Control Indicator

Figure 13 - Cockpit - Right Side - Foreward
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SECTION IL

PILOT'S OPERATING INSTRUC TIONS

1. BEFORE ENTERING THE COCKPIT.
a, OBTAIN FLIGHT CLEARANCE,

{1} For combat operations, secure the correct
radio frequency assignment for the flight,

{2) Becertainthatthe assigned{requency is with-
in the tuning limits of the receiver, Every receiver
has its freguency range stamped cn its dial face, If
it is necessary, change the recelver to obtain the as-
signed frequency, The radio receivers are accessible
through the fuselape access door, Refer to section V
for complete instructions on communications equip-
ment,

b. Check and secure the pilot’s safety equipment
{parachutes, safetybelt, shoulder straps, oxygen mask,
maps, ¢cross country envelope, Operation and Fllght
Instruction Handbook, pilot's seat cushion, emergency
kit, ste.).

¢, Baggage, tools, and desert equipment may be
carried in the duffel bag, Be sure the duffel bag is
secured with tie-down straps in the baggapge com-
partment before each flight. Be sure that the engine
hand starter crankand extensionare securely mounted
ahove the electrical junction box directly opposite
the fuselage access door. It is important that the
starter crank he carried in the airplane at all times
50 that the engine may be started by hand in the event
of battery or other electrical failures, Check the
data case on the inboard side of the aceess door to
make certain the Handbook of Service Instructions is
a part of the contents, After checking the duffel bag
and siarter crank for securlty be certain that the
fuselage access doorislocked shut and that the handle
ig flush with the fuselage skin.

CAUTION
Under no circumstances will baggage or tools
be earried in excess of the gross leading of
the airplane approved in the "WEIGHT AND
BALANCE CHART.”

d. The cockpit canopy may be opened by placing
the hands on the side of the canopy and applying a
backward pressure, If it is impossible to move the
canopy back it is eviden! that the lever "G’ (detail
“B," figure l4)'is not perpendicular to the crank
handle allowing the ecrank handle pin to become en-
gaged in a hole on the drum and locking the canopy in
pogition, If this has happened, pull the release handle
A’ (detail “C"") out and pull aft disenpaging the
escape panel from its locks, Pull the escape panel

:gg_

ppen and reach into the cockpit. Pull lever 'G7
{detail ‘**B’’} out perpendicular to the crank handle
and push the ¢anopy aft,

NOTE
Whenever a pilot or service personnel leaves
the cockpit of thisalrplane they should be sure
that the lever “G"" {detail "B™) 1= in lhe posi-
tion shown (horizontal) so that the canopy may
be closed and opened by hand {rom the outside,

2. ON ENTERING THE COCEPIT,.
a, SPECIAL CHECK FOR NIGHT FLYING.
{1} Turn battery line switch {figure 9} ‘"ON."

{2} Turn the two cockpit spotlight control knobs
on the main switeh panel to “START' and hold them
in this position for a few seconds until the lights il-
lumninate, Then turnthe knobs to the left until the de-
gired intensity of illumination is obtained, The knuried
caps which contain the lenses, cdnirol the emittance
of either visible or ultraviolet light by each 80-degree
rotation, The spotlight bases are located as follows:

{a} On the right slde, at station No. 4 bulkhead
just below the radio transmitter control box and on
the right side of the windshield side panel frame. On
the left side, one base is located on the longeron just
alt of station No, 4 bulkhead and the other on the wind-
shield =ide panel frame,

(b} A spare bulb for the spotlights is stowed
with a spare bulb for the coolant and fuel warning
lights on the left side of the cockpit below the lon-
geron, just forward of station Mo, 4 bulkhead.

(3] Test operate the compass light's brilllancy
by turning the rheostat control knob (figure 9) clock-
wise,

{4} Turn the wing tank fusl gage lights “ON."
(See figure 9.)

(5] Test operate the running lights,

fa) For airplanes AC-d41-13800 to AC-41-13548
inclusive: Throw the toggle of the running lights
switch, located on the main control switch panel, in
the up “"ON"’ position for steady illumination, and in
the down ‘ON’’ position for signal,

(b} For alrplanes AC-41-138950 and up: Test
aperate the wing tip running lights switeh (figure 8],
and the tail running lights switch (figure 8) on "DIM"
and on "“BRIGHT,"’

RESTRICTED
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(6) Test operate the landing light for not over 5
geconds, (See figure 9.) When the switch is turned
“ON" the light will not glow until after the landing
light mechanism has extended the lamp to its oper-
ating position,

{7} Test operate the gun sight light, (See figure
8.} Turn the fgun sight rheostat clockwise to test the
intensity of the light.

(8} A damped rate control handle is located on
the right of the cockpit floor between the two hydrau-
lic hand pumps. This handle controls the automatic
recognition device mounted in the top of the fuselage
forward of station No. 10 bulkhead. When the damped
rate control handle is pulled up and then released,
the automatic recognition device will eject a flare
through an opening in the [uselage skin, The auto-
mitic recognition device containg gix flares,

CAUTION

Under no circumstances will the damped rate
contrel handle be operated while the airplane
is on the ground.

NOTE

On F-40F airplanes AC-41-14480 and subse-
quent, the damped rate control has been re-
moved.

() Forairplanes AC-41-13800 and up: Test op-
erate the three recognition lights on the under side of
the fuselage and the one recognition light on the tap
of thefuselage. Throw the four individual light switches
located on the side of the recognition light switeh box
(figure 12) on “STEADY,”” and note if all four recog-
nitlon lights illuminate, Throw the four individual
light switches on "KEY' and test operate the keying
switch on the top of the recognition light switch box,

b. CHECK FOR ALL FLIGHTS.
{1} Ignition swilch *'OFF.”" (See fhgure 8.
(2} Battery line sawitch “'ON.”" (See figure 9.}
(3) Gun safety switch "OFF."" (See figure 0.}

(4} Test the cooling system warning light. (See
figure 9.) Hold the toggle of the warning light test

switch {figure 9) to the up *"ON’' position and obsorve
if the warning light [lluminates,

{(5) Test the fuel pressure warning light. (Sae
figure 9.) When the battery line switch is “'ON,’’ the
warning light shouldbe illuminated, With the mixture
control (figure 11) in “IDLE CUT-OFF'’ operate the
electric fuel pump switch {figure 9) and note if the
warning light is extinguished when the fuel pressure
exceeds approximately 12 pounds per square inch,

(6} Tesfoperate the cowlflap control box, Throw
the cireuit breaker located in the top of the control

, T. Q; No. 01-25CH-1

box to *"ON,"" Hold the toggle of the four-position se-
lector switch in the “MAN, OPEN' or the *'MAN,
CLOSE™ position tu operate the cowl flaps and note
the position of the cowl flaps on the position indicator
inthe control hox, Checkthe cowl flap position against
the position shown on the indicator.

NOTE

P-40F airplanes AC-41-14423 and subsequent
and all P-40L airplanes have a manual cowl
flap control in liew of the electric control.

{T) For airplanes AC-41-136G00 to AC-41-13044,
inclugive, andforairplane AC-41-13898: oun charger
vaive handles matched with the red markers on the
panel and in thelr out position.

i8) Landing gear control handle "NEUTRAL.
tSee figure 10.) A small locking device (figure 10)
projecting from the top side of the control handle must
pe held in its ' FORWARD™' position to permit move-
ment of the control handle wpward., The handle ecan
bz moved downward without operating the locking de-
vice.

(9} Flap control handle ‘'NEUTRAL." (See fig-
ure 10.)

(L0 Wheelbrakes on, Depressthe brake treadles
and pull out on the parkingbrake knob, (See figure 4,)

(11) A general observation of the cockpit must
indicate all component parts in place and in perfect
operating order.

(12} Check for freedom of movement of the flight
control stick and rudder pedals (figure 9) to the ex-
tremities of their operating range,

(13) Adjust the rudder pedals to the desired po-
sition by pushing inboard on the spring-loaded ad-
justment lock (figure ¥ which will allow the rudder
pedal to [loat free on its hinge, Move the pedal to the
desired location and release the spring-loaded lock.
MMuggle’’ the pedal slightly to allow the locking pin
to snap into’ position, Adjust both pedals to the same
length,

(14) The cockpit seat may be adjusted for height
by lifting the lock release handle on the righl side of
the seat and raising or lowering the seat as desired,
To lock the seatinposition, release the locking handle
and “‘juggle’ the seat slightly in a vertical direction
until the spring-loaded locking device definitely snaps
into position, After the seat has been properly ad-
justed check to be sure that the rear-view mirror at
the top of the windshield frame affords a clear view
aft. The mirrer in the fairing may be adjusted by
simply tilting it by hand to the correct angle,

{13] The two ends of the pilot's safety belt (fig-
ure 10} are anchored to the cockpit seat and will not
require readjustment if the seat is moved, The
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length of the safety belt may be adjusted to suit the
individual needs of the pilot,

{16) The chest type shoulder strap (figure 10)
is bolted to the bungee assembly on the back of the
soat and the free ends are fastened to the safety belt
and may be adjusted the same as the safety belt to
fit the individual needs of the pilot. The raising or
lowering of the pilot's seat will not affect the adjust.
ment of the shoulder straps.

{17] Check to see if the two spare bulbs forward
of station Mo, 4 bulkhead are secure in place, The
top spare buib is a replacement for the fuel pressure
or coolant warning light on the ipstrument panel or
the propeller warning light located on the left of the
main control switch papnel. The lower bulb is a spare
for the cockpit spotlights,

{18) Besurethe emergency canopy release mech-
anism is properly lockwiredlo prevent accidental re-
lease during flight. (See detail “A" of figure 14}

4, BTARTING THE ENGINE,

4. Be certain that the igpition switch {figure 9) is
“OFF."

b. Ifthe engine hasbeen idle for more than 2 hours
turn the propeller at least four complete revolutions
by hand with the throttle (figure 10) open before using
the starter. (See fipure §.)

¢. Be certain the carburetor air heat control (fig-
ure 8) iz pushed all the way in and locked in the cold
air position to avoeld possible damage to the induction
aystem if the engine should backfire.

d. Throw the toggle of the battery line switch
YON. (See figure 9.)

e, Throw the propeller egircuit breaker “ON.,"
{See figure §.) The circuit breaker must be on at all
times when the engine is being operated.

[, Throw the toggle of the four-position propeller

gelector switch (figure 9)to “"AUTO" {constant speed).

g: Set the propeller governor control (flgure 11}
for 3000 rpr.,

h, Set the mixture control (figure 11) in "IDLE
CUT-OFF."

1. Set the throttle contrel (figure 11) for BOOto
1000 rpm. {approximately one-tenth open),

j. Bet the supercharger speed change control ({ig-
ure 11} in ““LOW" gear,

k., Operate the cowl flaps as required. (Seefig-
ure 12.)
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L, Turn the fuel selector valve (figure 11) to a full
tank, The front wing tank is preferred. Never turn
the valve pointer through the “BELLY'' position when
the belly tank is not installed,

m, Operate the electric fuel pump to obtain 12 to
16 pounds per square inch fuel pressure. (See fig-
ure &.)

. Prime a cold engine three strokes and a warm
engine one stroke (figure 8), and turn the fuel pump
YORF.

o. Turn the lgnition switeh (flgure 9) to “BOTH."
With the mixture control (figure 11} in “IDLE CUT-
OFF,”” engage the starter. {See [igure 9.} Hold the
starter pedal depressed in the engaged position until
the engine is definitely running in order to keep the
booster cireuit closed during this period,

p. Whenthe engine starts firing, move the mixture
control (figure 11) to “AUTO-RICH,"

NOTES

1. Do not move the mixture control out of the
“IDLE CUT-OFF'" position while the starter
is engaged.

2. Do not operate the electrie fuel pump with
the mixture control out of the “IDLE CUT-
OFF" position when the engine is not firing,

d, Prime the engine to keep it from stalling;
pumping the throttle does not prime the engine,

4, Use ONLY the primer system until the en-
gine s definitely firing. When the engine
Yeatehes™  the electric fuel pump may be
turned “'QmW,""

CAUTIONS

1. Ifthe engine ceases to {ire return the mix-
ture controlto "'IDLE CUT-OFF " immediately,

2. Ifthe oil pressure is not at least 75 pounds
per asquare inch within 1/2 minute after start-
ing, the engine should be stopped and investi-
gated,

3. For winterized airplanes, an external pro-
pane priming system is provided to facilitate
cold weather starting, The propane intake is
mounted on the engine mount on the left side of
the alrplane.

4, When using the propane system, use ex-
treme caution to avold any possibility of fire,
as propane s extremely inflammable. Have
adequate fire fighting equipment available
whenever using propane, Fasten tRe propane
cylinder supply line to the intake fitting on the
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engine mount, Open the propane control for
about 1 second before engaging the engine, and
keep it open untll the engine fires regularly,
Release the propane control, and the engine
will draw propane from the cylinder automat-
lcally. When the engine is running smoothly,
move the mixture control tothe “AUTO-RICH
position. As soon as the engine warms up
slightly, thiz will cause too rich a mixture;
therefore, disconnect the propane system, The
plug must then be replaced immediately, or
air willbe sucked into the intake aystem through
the priming line., This will *‘lean out’’ the
mixture and causge the engine to “‘quit.”

9. RECOMMENDED PROCEDURE. - Cald weather
engine starting without the use of propane.

i1) Make sure the battery has a full charge, It
i3 advisable to use an external electrieal supply such
as 4 battery cart, whenever and wherever such equip-
ment is available,

{2) Ignition switch “'OFF." (See figure 9.
(3) Carburetor air on “COLD." (See figure §.)

(4] Mixture control should be in “IDLE CUT-
OFF." (See figure 11,)

{5) Throttle (tigure 11)should be about 3/4 inch
apen.

(8} Pull the propeller through about eight com-
plete turns,

(7T) Throw battery line switch "“ON.” (See flg-
ure 9.

(8) Propeller circuit breaker “ON.’’ (See fig-
ure 8.)

4
-

(@) Set propeller selector swiich to “AUTO."
(See figure 9.)

{10) Set propelier governor control {figure 11)
for 3000 rpm,

(11} Supercharger control should be setto ““LOW."’
(Bee figure 11.}

~{12) Cowl flaps control (figure 10) =et to
“CLOSED,"

{13) Operate the electric fuel pump (figure 8} to
obtain 14 to 16 pounds per sguare inch fue] pressure,
then turn the pump off,

(14) Move the mixture controlfrom “‘IDLE CUT-
OFF" to “FULL RICH" to “IDLE CUT-OFF." This
move must be done rapidly and jot extended over a
period of seconds,

T. 0. No, 01-256CH-1

(16) Resume operation of the electric fuel pump
and pull the fuel primer pump {figure 9) full *OUT.’

(18} Turnthe ignition to “BOTH"" and engage the
slarter. Operate the primer slowly as soon as the
engine begins to rotate. At this stage the operation
of the primer is more important than the movement
of the mixture control to the “AUTO-RICH" position.
With a lttle experience it will be possible to start
the engine quite readily with the priming charge. The
operator must be able to lell whether the start is
suecessful before moving the mixture control to
“AUTO-RICH.” Do not operate the eslectric fuel
purmp with the mixture control out of “IDLE CUT-
OFF," and the engine not firing. [f the mixture con-
troi is advanced before the engine “ecatches’ on the
priming charge, the operator iz likely to temporarily
“drown’’ the engine.

NOTE

The operator will find it helpful to allow the
engine to commence to rotate before moving
the ignition switch to "BOTH.” This proce-
dure will lessen the possibility of 'kick.
baeks, "

4, ENGINE WARM-UP,

2. Besure that the mixture control (figure 11) and
the propeller governor contrel {figure 11) are set in
the take-off posilion. The engine should first be idled
at 600 to GO0 rpm until a steady oil pressure is ob-
tained, This speed range s selected to reach a rea-
sonable coolant pump efficiency as the header tank
valve does not permit coclant sirculation at less than
800 rpm. The engine speed should then be increased
to 1200 or 1500 rpm and running continued until the
temperature of the oil inletis at least 15°C (58°F)
and that of the coolant outlet reaches 80°C (140°F),

NOTE

AFTER OIL PRESSURE IS OBTAINED, EN -
GINES WILL NOT BE IDLED BELOW 1300
HPM,

CAUTION

Running at reduction gear and crankshaft 5yn-
chronous perigds of 820, 1135, and about 1200
rpm should be avolded,

b, During warm-up, the oil pressure should never
exceed 120 pounds per square inch, and the oil tem-
perature should never exceed 90°C (194°F). The
minimum oil pressure is 60 pounds per square inch
and the minimum oil temperature is 159C (59°F),
The normaloeil pressureis 75to 95 pounds per square
inch, and the normal oil temperature is 60°C to 80%C
{1409F to 176°F).

€. During warm-up, the coolanttemperature should
not exceed the maximum of 121°C (250°F). The normal
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coolant temperature range is from 9590 (203°F) to
120°C (248°F),

d, Thefuel pressure for idling should be maintained
at 10 pounds per square inch and for operating at 14
to 15 pounds per square inch.

le

Avoid prolonged ground running of the engine,

f, Adjust the cockpit heater and ventilator control
aa desired, (See figure 9.}

g. The cowl flaps are controlled automatically
and normally will not require any atlention from the
pilot,

Zee paragraph 2,b,(8) of this section,

h, 3Set the carburetor heat econtrol as required,
(Gee flgure 5. I known leing conditions exist, set
the carburetor heat control to “'FULL HOT"" and lock
the handle in that position by turning it to the right
80 degrees, Do not operate the engine with heat to
the carburetor unless icing conditions prevail,

5. EMERGENCY TAKE-OFF,

The engine may be used for an emergency take-off
as soon as it will properly *flake’ the throtitle,

6. GROUND TEST,

a, After warme-up hasheen completed inaccordance
with paragraph 4. above, throw the toggle of the pro-
peller selector switch {igure 9} in *"MANUAL," and
advance the throttle {figure 11) to obtain a manifold
pressure of 30 inches Hg., Hold the toggle of the pro-
peller selector switch in the “INC.-RPM' or the
“DEC.-REPM* position as required {o obtain an en-
gine speed of 2300 rpm,

(L} To test eich magneto and the spark plugs,
move the ignition switeh (figure 9) to “R* and note=’
the loss in englne rpm. Return the switchio “*BOTH,"’
and when the original rpm is regained, move the ig-
nition switeh to L7 and note the loss in engine rpm,
Return the switeh to 'BOTH" after the tesi, The
maximum drop in rpm when operating the engine on
one magneto muat not exceed 150 rpm, - The magneto
check should be made in as short a time as possible,
and should not exceed 13 seconds,

(2) With the propeller selector switch in “AUTO
ground test the automatic operation of the propeller
by setting the throttle at three-fourths take-off rpm
and pulling back on the propeller governor control
{figure 11} untll approximately 100 rpm reduction in
engine speed is observed, Return the propeller gov-
ernor control to take-off position noting that the orig-
inal rpm is obtained,

b, Testoperate the propeller switch check warning

light. (See figure §.)
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{l] When the propeller circult breaker (figure
§) is ""OFF,” or wha?. the propeller selector switch
(figure 9) is out of "AUTQ" position, the warning
light will flash on. :

{2y If the propeller blade angle is at the full in-
creage or decrease pitch, the propeller motor eircuit
is opened and the warning light will not flash on.

{3} Theengine must be running before the warning
light will illumninate,

e. To check the operation of the mixture control,
hold the toggle of the propeller selector switeh in
the “INC.-RPM’' position to obtain mazlmum low
pitch, Keep the selector switeh in ““MANUAL,’ open
the {hrottle to 57,5 inches Hg manifold pressure, and
move the mixture control from “AUTO-RICH" to
HADTO-LEAN" position. There should e o slight
drop in rpm, but never an increase,

d. To check the supercharger and manifold pres-
sure regulator, sel the mixture control in “AUTO-
RICH,”” open the throttle to obtain 44.2 inches Hg
manifold pressure, and adjust the propeller pltch
setting to obizin 2650 rpm. Hetain the propeller
selector switeh in “MANUAL,"" Observe the engine
speed, then shift the supercharger control {figure 11}
from "LOW' to “HIGH" blower, An appreclable
drop in rpm should follow, but the original manifold
pressure should prevail within 1 inch Hg. By shifting
back to low gear, the original rpm should be restored.
Make the shift from one gear to the other as quickly
as possible toavold unnecessarydragging and slipping
of clutches,

g, Check the “"OFF" position of the ignitlon switch
to assure the proper connection of the ground wires.
Make this check at the end of the englne warm-up
period with the propeller in [ull low pitch and the
engine turning over at approximately 700 rpm. Turn
the ignition switch to “OFF" momentarily and note
whether or not the engine stops firing,  Two or three
seconds is ample time for making this check, Returo
the ignition switch to *BOTH" immediately after the
test,

CAUTION

Prolonged idling of the engine should he avoided
since this will tend to ecause fuel to condense
in the supercharger volute and cause spark
plugs to foul.

{. Check the operation of the engine on each fuel
tank, Turn the fuel selector wvalve control handle
(figure 11} from “FRONT WING'' to “REAR WING"’
and then to “FUSE, - RESERVE,” I the belly tank
ls installed, turn to “BELLY.” Operate the engine
for approximately [ minute with the fuel selector
valve contral handle in each position, and then return

to “FRONT WING,"
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NOTE

Be sure the fuel selector valve is opened to
the tank indicated on the dial, Tt is important
that the fuel wvalve settings are determined
by the ‘click and feel” method, and not solely
by the position of the valve control handle on
the dial,

£, Check the fuel and ofl pressure and the oil and
coolant lemperatures when the engine is operating at
2300 rpm at 30 inches Hg manifold pressure, See
paragraph 4., “*Engine Warm-up,’' for normal oper-
ating lemperatures,

h. The ammeter figure 9) will show a charge only
when the battery is taking current. If the battery is
fully charged, an automatic relay grounds the generator

field and no charge will be indicated,
1. TAXYING INSTRUCTIONS.

(1) All taxying will be done with the propeller
setting in the high rpm {low pitch) position,

() The view ahead is poor when taxying; it is
therefore necessary to keep swinging the airplane
from side to side for visibility directly ahead,

CAUTION

Avaid taxying through mud holesand tall grass
ag the propeller can easily be damaged by
small stomes, mud clots, or hidden pleces of
foreign material, DO NOT TAXI WITH FLADS
EXTENDED.

7. PREFLIGHT.
4, Call the dispateher for taxylng clearance and

Kollsman air altitude, If taking off from a field where
no dispatcher 18 on duty, set the Kollsman at the
altitude listed on the flight map. Hefer to seetion ¥
for complete instructions for the operafion of the

airplane’s radio equipment,

b. Refer to section VI {for complete information
on operation of the airplane’s armament,

£. Bet the fuel selector valve on “FRONT WING,'

d. Wing flaps up.

8, He sure all eontrols are free,

f. Adjust the trim tabs to the take-off setting,
{Bee figure 10,)

E. Bet the trim tab on the left aileron flush with
the trailing edge, The right aileron trim tab cannot
be adjusted from the cockpit, When the electric trim
tab toggle switch is moved up the left wing raises,
and when the switch iz moved down the left wing
lowers. The switch automatieally returns to neutral

-
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when released and the tab will remain fixed at its
last =etting,

h, The cowl flaps are controlled automatically,

i, If knownicing conditionsexist, set the carburetor
heater control to “FUEL HEAT"™ (figure @) and throw
the pitot tube heater switeh “ON."" (See figure 9,)

1. Set the engine wcontrols in accordance with
“Take-ol!  settings listed on the “*Flight Operation
Instruction Chart'’ in section [II,

k. Adjust the cockpit heating and ventilating con-
trol ifigure 9] to the desired setting, Pull for “*heat’’
and push for “eold,”” The control may be set for any
intermediate position. Closing the cowl flaps will
Inerease the temperature of the heat entering the
cockpit.

B, TAKE-OFF,

a, Place the supercharger gear control figure 11)
in “LOW"" blower ratic, mixture control #igure 11)
in “*AUTO-RICH,"” the propeller selector switch
{figure 11} in “AUTO," ‘and the propeller governor
control {figure 11) in the full forward “‘INCREASE"
rpm position. Move the throttle {figure 11} to the
extreme forward position THROUGH THE CROSS-
OVER GATE to obtain 54,3 inches Hg manifold pres-
sure, This take-off throttle position overrides the
automatic manifold pressure regulator and provides
uncontrolled pressure of apout 54,3 inches Hg absolute,

CAUTION

This extreme throttle position should be used
only until &ll obstructions are cleared, after
which the throttle must be pulled back to the
gate for normal climbing speed and manifold
pressure, THE THROTTLE SHOULD NEVEH
BE MOVED PAST THE GATE EXCEPT FOR
TAKE-OFF.

NOTE

The supercharger gear control must be in the
low gear position for take-off and up to 13,000
feet,

b. Immediatelyupon clearing all obstacles, reduce

the throttle to not exceed 48,2 inches Hg,

CAUTION

Climbs of 80 degrees or greater will he per-
formed only with one-third or more of the
maximum oil eapacity.

e, Refer to the "'Flipht Operation Instruction
Chart" section LI, for all flight data, It is generally
safer to take this tvpe airplane off by first liting the
tail before gathering flying speed. Taking off [rom a
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three-point position is extremely dangerous if the
engine should cut out during take -off, Inthis condition
it would be almost impossible to keep from whipping
off on one wing. Ten- to twenty-degree flaps will aid
in shortening the take-off distance but is generally
not necessary with this type airplane,

WARNING
The artificial horizon is fitted with a caping

device, Check to ensure that the instrument
iz upcaged if required for immediate use,

i
d, Retract the landing gear as soon as practicable
after breaking ground.

{1} Apply the brakes to stop the rotation of the
wheels just after the wheels are clear of the ground,

{2) To retract the landing gear, pull the safety
lateh (figure 10) on the landing gear conirolhandle
forward, and raise the handle to the “UP" position,
{See figure 10.) Squeese the hydraulic electric motor
switch on the front of the control stick until the Flap
and Wheel Position Indicator on the instrument panel,
or the visual indicators in the wing, whichever in-
stallation is used, showsthe gear to be fully retracted.
If the switch on the control stick fails to raise the
gear the necessary hydraulic pressure may be pro-
duced by actuating the auxiliary hydraulic hand pump
(outboard pump, figure 13} until the gear is locked
in the “"UP" position. If the electric hydraulic pump
iz used to raise the landing gear, actuate the switch
for afew seconds after the indicator shows the wheels
to be retracted so that the mechanical locks in the
retracling cylinder will be positively engaged to lock
the gear in the relracted position. After the electric
pump switch has been released actuate the auxiliary
hydraulic hand pump a few strokes as a final safety
check. If a high load is required to move the pump
handle it is an indication that the locks are engaged
and the gear properly secured inthe retracted po- )
sition. Return the landing gear control handle to
“NEUTRAL" after the gear id retracted.

(3} For all airplanes equipped with hydraulic
gunchargers: BE SURE AT.L GUN CHARGING VALVES
ARE IN THEIR “"OUT"" POSITION WHEN OPERATING
THE LANDING GEAR,

€. I the flaps were used for take-ofl, do not raise
them below 500 [eet aititude,

f. ENGINE FAILURE DURING TAKE -OFF,

{11 If the engine stops for no apparent reason,
the carburetor air intake may be plugped, or its
butterfly valve may have failed. Apply carburetor
heat to provide an alternate source of air, If the fuel
pressure drops, causing engine failure, try switehing
to another fuel tank,
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{2) I the engine does not respond, move the
mixture control to “IDLE CUT-GFF," put the nose
of the airplane down and maintain flying speed.

{3} DO NOT ATTEMPT TO LOWER THE LAND.
ING GEAR. Be sure that the landing gear has com-
menced to retract and continue to hold the elegtrie
hydraulie pump switch until the landing gear has fully
retracted.

{4] Lower the wing flaps to the full “DOWN"
position.

{5y If the airplane is carrying a belly tank or
bomb, be sure that the bomb arming handle is in the
“SAFE" positlon and release the tank or bomb by
pulling up on the "BOMB-TANK RELEASE" handle,

{6) If the airplane is carrying wing bombs, be
sure that the arming lever om the bomb release
quadrant is in the “SAFE" position (fully aft), and
throw the bomb release lever to the “SALVO' po-
sition {fully forward,) Allwing bombs will be released
simultaneously.

(7} Turn ignition switch ‘‘OFF,"

{8} Turn battery line switch “OFF,"" only when
the landing gear is fully retracted and the wing flaps
are fully down.

(9} Land stralght ahead,

CAUTION

The elevator control at 110 mph with a dead
engine is considerably slower than during a
normal landing with an idling engine, and will
require a greater movement to obtain a nor-
mill response,

9. FLIGHT.

2. FIRE PREVENTION. - Nofire preventioneguip-
ment is installed in this airplane,

b. Plan all flight cruising conditionz [rom  the
“Tactical Range Chart’’ and “Flight Operation In-
struction Chart’ in section III. Instructions for using
these charts areprinted on the bottom of the "Tactical
Range Chart.’” See figure 4 for a diagram of the fuel
system and capacity of the tanks., The airplane’s oil
supply 1s maore than sufficient for the maximum fuel
capacity.

¢. Trim the airplane for level flight,

i1y Rotate the rudder tab control clockwise to
turn the nose of the airplane to the right, [(See fig-
ure 14.)

(2} Rotate the eledator tab control clockwise to
put ‘the nose of the airplane down. {See figure 10,)
The elevator tab control has a crank handle for rapid
adjustment,
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{3} Move the eleetric aileron trim tab switch
“UPY to lift the left wing, and “DOWN' to lower
the left wing. (See figure 10.)

d. The engine rpm oil temperature and pressure
and coolant temperature give the most satisfactorsy
indications of engine performance. K any of these
appears irregular, the engine should be thrattled, and
if the trouble cannot be eliminated, a landing should
ke made to investigate and remove the trouble, Refer
toparagraphs 4.b. and ¢, of this zection for normal
operating temperatures and pressures,

¢. To prevent excessive eylinder pressures when
Lha.ngmg the power conditions, the fn::-llml.ring procedure
will always be followed whether in flight or during
ground operations.

11} Toincrease the engine power set the mixture
control in “AUTO-RICH," adjust the propeller control
for the required rpm and the throttle to oblain the
desired manifold pressure and then readjust the mix-
ture control if necessary. After all controls are
adjusted properly they may he locked in place by
tightening the knurled knob on the inboard side of the
quadrant. (See figure 11.)

{2} To decrease the engine power, adjust the
throttle for the desired manifold pressure, adjust
the propeller control to obtain the required rpm and
then readjust the mixture control if necessary. Lock
the controls at the desired setting with the knurled
knob on the face of the quadrant. (See figure 11.)

f. TWO-SPEED BLOWERS.

{1} Maximum engine performance will be ob-
tained by remaining in low blower ratio until the
critical altitude has been exceeded and the manifold
pressure has dropped about 3 or 4 inches Hg, Then
shift to high blower ratio by moving the super-
charger gear control (figure 11) withouwt hesitation
to the ““HIGH' position. The supercharger gear con-
trol may he shifted from low blower gear ralio to
high blower gear ratio or vice versa at any speed or
boost condition without throttling back.

(2} Better engine efficiency iz obtained when
operaling in low blower than in high blower ratio if
the low blower ratio ls able to supply the necessary
power, Supposing a full throttle altitude at low rpm
has been reached and a slight increase in power is
desired, it Is preferable to increase the engine speed
by 100 to 200 rpm and remain in low blower than to
shift to high bilower and remain in the lower engine
speed.

(3} Unless in actual combat, reduce the engine
power to approximately 30 inches manifold pressure
and 2000 rpm prior to shift., This procedure will
lengthen the life of the supercharger cluteh,
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#. TOCHANGE THE ENGINE RPM.

(1) When the propeller isoperating automatically,
the propeller selector switch {figure 9) isin “AUTO."
Tochange the engine rpm, move the propeller governor
control (figure 11) In the “INCREASE' or “DE-
CREASE" direction as required to obtain the desired
T,

[2) When the propeller is operating in fixed
piteh, the propeller selector switeh (figure 9) is in
“MANUAL' or the central position. To change the
engine rpm, hold the toggle of the propeller selector
switeh in the “INC,-RPM'" or the “DEC,-RPM" po-
sition as required unlil the desired engine rpm is
obtained,

NOTE

If the circuit breaker switch {figure 8) throws
out and will net remain in the *“ON'' position,
place the propeller selector switch in ““MAN-
UAL." Change the propeller piteh only if it
is absolutely necessary. To change the pro-
peller piteh, hold the eircuit breaker “ON,"
and obtain the desired rpm according to the
procedure given in paragrapn g.(2).

h. Do not operate the lanpding light control switeh
{figure 9) at indicated air speeds in excess of 175
mph and avoid burning the light longer than 3 minutes,

i, Do not start to open the cowl flaps at indicated
alr speeds in excess of 400 mph,

I X icing conditions exist and the windshield' is
frosting over, bolth heat and glycol spray may be
administered to the panels to clear the windshiaeld.
To allow heat to pass between the two windshield
panels, pull the handle on the left side of the wind-
shield frame “*OUT'" to release heat from the de-
frosting houzsing in the oil tank compartment. I it
iz desired to releasea glycol spray onthe windshield,
pump the glycol spray ¢ontrol handle {figure 9) which
will eject a spray of glycol from the jet tube along
the periphery of the fuselage.

{1) On P-40F airplanes AC-41-14500 and sub-
sequent and all P-40Lairplanes, the windshield glycol
spray has been removed.

2] The windshield defroster for P-40F air-
planes AC-41-14500 and subsequent, and all P-40L
airplanes 1z inside the cockpit. It i= located at the
base of windshield center section.

k. The cockpit may be heated and ventilated hy
the heatmg and ventilating system controlled by the
handle (figure 9) at the right of the small panel below
the main switch panel. Pull the handle for hot air
and push for cold. A mixture of both can be obtained
by pulling the handle partially out and locking, To
lock the handle in any position, turn approximately 90
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degrees clockwise, For additional heat in winterized
airplanes, the long [lexible tube in the cockpit should
be used. This additional heat tube may also be uaed
as a defroster.

I. If a belly tank Is installed, the fuel selector
valve (figure 11) should be set at “BELLY" as soon
as practicable after take-off. As this tank iz not
equipped with a fusl gage its operating limits may be
determined by dividing the cruising power gasoline
consumption into the tank capacity. Gasollne con-
sumption in gallons per hour are listed opposite each
eéngine setting on the “Flight Operation Instruction
Chart.”” (See figure 4 for fuel tank capacities,]

CAUTION

Mever allow a fuel lank to run dry during
flight as detonation and engine failure may
result. The fuel pressure warning light (fig-
ure 8) will flash on whenever the pressure
drops below 12 pounds per square inch. This
warning light has a red jewel lens,

(1} To ehange over from one tank to another,
hold the airplane in a level flying position, throttle
position unchanged, mixture control on “*FULL RICH''
and turn the fuel selector valve to the desired po-
zition.

(2) Fuel selector valve settings must be deter-
mined by the “CLICK and FEEL” method and not
solely by the position of the pointer on the dial in the
cockplt., M this precaution ls not taken, fuel may flow
between tanks creating a very dangerous fire hazard,

m. STABILITY. - Atnormal loadings this airplane
iz stable, bul with the fuselage tank full, instability
and light stick loads under high acceleration may be-
come apparent,

WARNING

{Om P-40F airplanes that do not have extended
fuselage.} I a full left rudder is applied during
climbs at hiph engine power a reversal of the
rudder load may be experienced. This con-
dition will not be encountered in normal ma-
neuvers, However, should such a condition
develop, immediate action should be taken to
relard the throttle, With the engine power
reduced, no further difficulty should be ex-
perienced in centralizing the rudder,

n. Use thefuel from the tanks in the {ollowing order:
Without Belly Tank With Belly Tank

1. Front Wing {starting
and take-off)

1. Front Wing {starting
and take-off)

2. Fuselage (leave 35 U.5,
gallons (29 Imperial
gallons) reserve)

2, Belly

T. 0. No, 01-25CH-1

3. Front Wing 3. Fuselage (leave 35
i .5, gallons (29
3 Imperial gallons)
reserve}
4, Hear Wing 4, Front Wing
8. Fuselage (reserve) d. Rear Wing

§. TFusmelage (reserve)

A vapor vent line passes vapor and 3 small quan-
tity of fuel back tothe front wing tank inflight, There-
fore, this tank should always be used for starting,
take -off; and during flight until a safe flying altitude
is reached to makeroom for the returning fuel. When
extreme range |8 required, the small quantity of fuel
returned may oe used by turning the selector valve
back to " FRONT WING™ towards theend of the flight.

NOTE

On P-40L -5 airplanes serial No. 41210480 and
up, thefront wing tank installation is eliminated,

o, CHANGE OF TRIM. - With the landing gear ex-
tended, the airplane is nose heavy. However, with the
retracting of the landing gear this nose heavy condi-
tion is corrected and the airplane should be retrimmed,
With the flaps down there is no appreciable change
in the trim.

p. STALLING. - The stalling characteristics of
the ajrplane are good and at normal operational loads
the following are the approximate slalling speeds,

Landing gear up - flaps up B2 1AS
Landing gear down - flapa up 94 145
Landing gear up - flaps down 30 IAS
Landing gear down - flaps down 82 1A8

q. SPINNING.

{1} U a spin should develop, the normal methods
of recovery must be employed at onee and the im-
portance of maintaining a full opposite rudder is
stressed. Crack the throttle open and at normal
loadings and C.G. positions apply full opposite rud-
der. Then, after approximately one-half turn of the
spin, push the control stick full forward with a quick,
positive motion.  This should effectively straiphten
out the airplane within two turns, The spin itself is
uzually extremely wiolent.

(2} In recovering from a spin the pilot will gen-
erally have initlal recovery in the form of a steep
gpiral, Even though his indicated air speed may read
140 mph or more he should attempt to level his wings
and ease out gradually making sure he has full con-
trol of the airplane before he fully recovers, Inad-
vertent spins can be avoided if the pilot will remem-
ber that the elevator conditlon as affected by C.G,
and the rudder condition as affected by extreme yaw
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with power, both tend toward inadvertent spin entry,
There is a shuddering of the airplane and a buffeting
of the elevator at the verge of a stall, Pilots should
always be on the aleri for these spin warnings, It
should also be remembered that it takes altitude tore-
coverfrom a spin. If apilot should inadvertently whip
off into one turn, he will require from 2000 to 2600
feet before recoveryfrom the altitude at which he
first whipped off, Approximately 1000 feet altitude
i5'lost perturn of a spin. Recovery can be effected
generally -at a minimum of about 1500 feet loss of
altitude during recovery,

r. DIVING,

{1} Dives of 90 deprees will he performed only
with one-third or more of the maximum oil capacity.

{2) Do not fully elose the throttle in dives, One-
quarter throttle opening, which will give about 20
inches Hg manifold pressureis recommended, Do not
make sudden changes in throttle opening during dives
a5 large changes in divectional and latera) frim will re.
sult and might throw the airplane into & vawed attitude
which would be dangerous at high speeds beeause of
the type of air loads imposed.

(3} When zoing into 2 dive always retard the
throttle first and then advance the throttle gradually,
The propeller controls may be sed inthe maximum in-
credse rpm position doring the dive, but in most cases
the maximum diving speed will be obtained with the
propeller controls set for approximately 2600 Tpm.
The supercharger gear control (figure 11) should be
moved to low blower before entering the dive if the
pilot intends Lo continue below 13,000 feet,

(4} As diving speed incresses the airplane tends
ta yaw to the right and left rudder trim is required
for correction. Stick loads during the early part of
the recovery are inclined to be heawy, Elevator tab
control 15 extremely sensitive and should not he uzed
in recovery except in an emergengys

CAUTION

Do not exceed the maXimum permissible™en-
gine overspeed of 3180 rpm. At 3180 rpm the
manifold pressure must not be less than 20
inches Hg. Do not exceed an air speed of 480
mph indicated,

{3) Todecrease the possibility of the englne mal.
functioning and miszing considerably, upon opening
the throttle after pull-out from POWER-OFF DIVES,
the following precaution will be rigidly observed:

"'DO NOT CLOSE THE THROTTLE TO AL.
LOW A MANIFOLD PRESSURE OF LESS THAN 20
INCHES HG DURING DIVE."

8. AEROBATICS. - Subject to any current restrie.
tions any normal aerobatics may be executed in this
airplane. However, the following are probibited;

(1) Outside loop.
(2} Inverted flight,
(4) Inverted spin,

{4} Snap roll at speed in exceszs of 140 mph indi-
cated.
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{9) Slow roll at speed in excess of 285 mph indi-
cated.

(6} Spin of more than three turns,

(7) Spin with baggage, auxiliary fuel, or any other
overload.

CAUTION

It has been found that it is possible to cawse
locking of the rudder i the full [eft positionon
these alrplanes if the airplanes are skidded
with almost full left rudder at fairly low speed
and power is then suddenly applied. This
cauzges alr leading on the ridder tobe reversed
and the more that power is applied the more
the left rudder terds to remain locked in the
left position, This condilion is beileved to
have caused falal spins. All pilots should be
cautionad that the throttle should be cut im-
mediately if the airplane is inadvertently
stalled or spun. When power is reduced the gir-
plane will respond to normal recovery control,

WARNING

It is extremely important lo maintain ample
altitude for recovery from any maneuver as
aceeleration during the dive is rapid and at
high speeds the initial pull-out is inclined to
be heavy. All aerchatics are prohibited with

a belly tank installed or a belly bomb loaded,

SPECIAL NOTES

1. Do not excead a maneuver acceleration of
8.02¢ positive or 3.6 negative with a normal
gross welght of 8500 pounds,

2. Do not exeeed a maneuver acceleration of
T.0p positive or 3.3g negative when the air-
plane is loaded above the normal gross weight.

4. The turn indicator (figure 8) and the flight
indicator (figure 8)must be caged before doing
aerobatics,

t. Refer to section VI for complete information on
angles of protection for the pilot against .30-caliber
gun fire,

1. POWER FAILURE DURING FLIGHT.

{1} Move the mixture control to “IDLE CUT-
OFF'" and turn the ignitlon switch ‘‘OFF."

(2) Dirop the nose of the airplane sufficientiy to
maintain an approximate 110 mph glide.

{4) If the airplane is equipped with a belly tank,
pull the "BOMB-TANK RELEASE' handle {figure 10)
and drop the tank immediately,

{4) If a belly bomb load is carried, be sure that
the bomb arming handle is in the ““SAFE" position
and pull the “BOMB-TANKE RELEASE" handle far a
"SAFE" drop.

{3) If a wing bomb lsad is carried, place the arm-
ing lever on the bomb control quadrant {figure 10)
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in the “'SAFE" position and throw the release lever
{figure 10) to the "SALVO" position., This will re-
lease all bombs for a “SAFE" drop simultanecusly,

(6) Turn the fuel selector valve “OFF.” (See
figure 11.)

(7] Move the flap control handle {igure 10) to
the forward position and operate the awtiliary hy-
draulic hand pump {figure 13) until the flap and wheel
indicator on the instrument board {igure 8) (or the
visual flap indicator pegs, in the wings) shows the
flaps fully extended, Return the flap control handle
to “"NEUTRAL.” Increase the glide angle sufficiently
to maintain an approximate 110 mph indicated air
speed,

(8) Open the cockpit enclosure by operating the
control crank, (See figure 14,)

{9) I a suitable landing field iz available the
landing gear may be lowered, Place the control handle
th the "DOWN'" pcsition and squeeze the switch on
the control stick, below the handgrip, Hold the switch
depressed a few seconds after the indicator shows the
landing gear down. Close the throttle and if the landing
gear warning horn sounds, the landing pear is not locked
down. I the warning horn sounds, operate the
auxiliary hydraulic hand pump {igure 13) until the
horn is quiet. Return the control handle to the **NEU-
TRAL" position, ¥ both the main hydraulic system
and auxiliary system fail, lower the landing gear, by
removing the handle from the auxiliary hand pump by
depressing the latch at the bottom of the stick and
pulling the handle up until it is free of the pump, and
replace the handle on the emergency hand pump, (See
figure 13.] Open the two shut-off valves, one on the
right and the other on the left cockpit floor, The emer-
gency hand pump will lower the main landing gear

only, with the control handle in any position, The tail

gear will not lower with the operation of the emer-

gency hand pump, LAND TAIL HIGH, H a sultable

landing field is not available for a normal landing,
keep the landing gear retracted and land the airplane
on its belly.

NOTE

For P-40F airplanes AC-41.14600 and subse-
quent, and all P-40L airplanes,the emergency
hydraulic system has been removed,

{10} Turn the battery switch ““OFF'" {figure 9)
except when lights are needed.

¥. EMERGENCY CONDITIONS OF FLIGHT,

(1} For emergency use below 10,000 feet, an in.
crease in level flight and c¢limbing performance may
be obtained from the “‘emergency’’ manifold pres-
sure control. {See figure 11.}) When this control is
operated with the throttle lever AT THE GATE, the
maximum  “regulated” manifold pressure of 54.3

e - . sl
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inches Hg is avallable, THIS CONTROL SHOULD
NEVER BE USED WITH HIGH BLOWER RBRATIC OR
WITH THE THROTTLE THROUGH THE GATE.

(2) When it becomes expedient to use the emer-
gency manifold pressure control, throttle back slightly,
pull out the control and open the throttle, To return
to normal manifold pressure, throttle back slightly,
cloge the control and adjust the throttle and the pro-
peller control to the power desired,

CAUTION

I the increased manifold pressure is used
during climb, the engine speed must not be
less than 2600 rpm,  Use of this control is
limited to 5 minutes,

NOTE

The emergency manifold pressure control {fig-
ure 11) is sealed with lock wire in the “‘ON"
position. When the seal is broken, the engine
must be rechecked and the control resealed,

10, EMERGENCY PILOT EXIT,

In the event of an emergency during flight, pull the
emergency release handle D at the top forward
frame of the cockpit enclosure and the entire cancpy
will be torn off by the slip stream. (See figure 14,
detail “‘A,"") After a turn over on the ground, pull
the release handle “*A'" located on the left lower
ecanopy frame, inboard, to unlock the "merpency exit
frame ““B."" Slide frame “B" aft wah the release
handle ““A'" until the kick.out panel on the left side
of the canopy can be pushed open, This panel can
also be opened from the outside by pulling out the
handle on the lower {rame (palnted red) and pushing
back until the panel locks are disengaged,

11, APPROACH FOR LANDING.,

a, Approach and landing of this alrplane is nor-
mal. However, the view during the final glide is in.
clined to be poor, owing to the flat angle of glide even
with the flaps down, For this reason extreme care
must be exercised when approaching strange airports
or emergency landing fields. When experience has
been gained on the airplane, side-slip turns are rec-
ommendedif the approachis tobe made over obstacles,
Landing must always be made with the flaps down,

b. For the preliminary approach reduce the speed

during the initial circuit to approximately 140 IAS and
open the canopy,

{1] Set the fuel s_lector valve contral {figure 11)
on full tank.

{2) Be sure thatthe mixture control isin “"AUTO-
RICH'™ and that the supercharger is set ln low blower
ratio.
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(3] Push the carburetor air control {{lgure 9) in
and lock in the ““FULL COLD" position,

(41 Bet the propeller for 2650 rpm and check the
propeller switches.

(3} Set the cowl flaps to prevent overcooling the
engine during long glides.

{&} Be certain the gun safety swilch (figure 9] is
HOFF" before extending the landing gear or the wing
flaps. This will prevent the guns from being fired
accidentally, if the gun trigger switch on the flight con-
trol atick handgrip i1s depressed instead of the elec-
tric hydraulic pump switch which is located just be-
low the handgrip.

(7] For airplanes AC-41-136800 to AC-41-139594,
inclusive, and airplane AC-41-13988: Theguneharger
valyes must bein the “'OUT" positionbefore operating
the landing gear. (See sectlon V, parapraph i)

(8) Lower the landing gear by placing the contraol
handle in the “DOWN'' position and squeezing the
electric hydraualic pump switch on the control stick
below the handgrip. Operale the switch a few seconds
after the posaition indicator and warning horn show the
gear to he down and the locks in place. As a final
check actuate the auxiliary hydraulic hand pump and
if a high load iz required to move the handle the locks
are definitely engaged, The landing gear must not be
lowered when the air speed is in excess of 175 mph,
IAS.

{%) When the indicated air speed is 140 mph or
less, fully extend the flaps by moving the flap control
handle forward and squeezing the electric hydraulle
pump switch on the control stick belew the handgrip.
Hold the switch on until the indicator shows the flaps
to be fully exlended. Return the flap control handle
to “NEUTRAL,” (See figure 10.}

{10} For the final approach it is recommended
that an engine “"OFF" approach be employed when-
ever possible, since with the engine “"ON'' the glide
iz very flat and the view of the landing area is ob-
seured by the nose of the airplane., The followlng
approach speeds are recommended:

- 110 IAS
- 85 - 105 IAS

Engine “ON"
Engine “'OFF"

Onee the boundry of the airport has been
crossed, the engine *“ON"' speed may be reduced to
100 1AS, (The airplane stalls at approximately 82
IAS with landing gear and flaps down.) This stalling
speed is subject to plus or minus 2 mph depending on
the load.

{11} The airplane has ahigh angle of attack when
on the ground and as the tail comes down the whole
area ahead is chscured by the nose.
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NOTE

In a cross wind or in strong gusts ahout half
flaps are recommended with atall high landing,

WARNING

At full load with the C.G, in the aft position,
this airplane tendz to swing to the right as
soon as the wheels touch the ground, There-
fore, care must be exerclsed to keep the alr-
plane stralght both thenand during the ensuing
landing run. This swinging tendency is accen-
tuated, if, during a landing with full load the
airplane is flattened out too high, it is liable
todrop 2 wing, often the left, and then swing
sharply to the right, When taxying with a
full load, and the C.G. in the alt position,
it is possible to causze the tail wheel to travel
through its steerable areinto the nonsteerable
condition, and as a result, difficulty may be
encountered in controlling the airplane at low
speeds, Extreme care must be exercised
when such 4 swing develops and it 1s advisable
tostopthe airplane immediately by the applica-
tion of both brakes rather than to try and con-
trol the swing by the application of opposite
brake and rudder.

(12} At the conclusion of the landing run raise
the flaps by placing the control handle in the “UP'™
position and squeezing the electric hydraulic pump
swilch on the control stiek below the handgrip, until
the indicator shows the flaps to be fully retracted,

NOTE

When landing at night, the angle of approach
makes it difficult to see the lamding area and
extreme care must be exercised toland straight
down the lighted path. For the same reason,
it iz also recommended that the minimum of
engine power be used when approaching for
2 night landing. The retractable landing light
may be used by throwing the switch on the
panel (figure 9} to the “DOWN"’ position. The
light will automatically illuminate when it ig
extended. Throw the landing light switch to
the *UP" position immediately after landing.
MNever burn the landing light longer than 3
minutes or the reflector will become smoked.

12, FORCED LANDINGS.

In the event of a forced landing, the pilat must
decide whether or not It ls advisable to lower the
landing gear or whether the landing should be made
with the landing gear retracted,

2. If in doubt, land with the landing gear retracted.

b. Turn the fuel selector valve “OFF."
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. Turn the ignition switeh “QFF."

[}

d. Lower the flaps by squeezing the electric hy-
draulic pump gwitch on the control stiek below the
handgrip, until the indicator shows the flaps to be
fully extended.

e. Turn the battery switch “OFF."
f. Land withas high an angle of attack as possible.

g In the event of a forced landing on water, be
sure the landing gear is retracted, canopy open, para-
chute harness released, safety belt and shoulder straps
gecured, but ready for instant release after landing.
Due to the wviclent slop when landing on water the
salety bell and shoulder straps should never be re-
leased until after the landing is compleied.

13. FLYING IN THE RAIN OR BAD VISIBILITY,

g. Flying in the rain or bad visibility should be
done al approximately 120 to 130 mph indieated and
the following should he observed.,

(1) Canapy open.

{2) Flaps one-fourth DOWN. Place the flap con-
trol lever in the *‘DOWN’’ position and operate the
auxiliary hand pump until the indicator shows the
flaps to be in the correct position.

{3} Propeller control should be set to give 2600
rpm.

14. EMERGENCY OPERATION OF THE LANDING
GEAR,

If the electric hydravlic pump and the auxiliary
hand pump fail, the landing gear can be lowered by
transferring the pump handle from the auxiliary hand
pump [outboard}to the emergency hand pump (inboard).
Open both left and right shut-off valves, The landing
gear can be lowered with the control vadve handle in
any position. The tail wheel will not lower with the

operation of the emergency hand pump. LAND TAIL
HIGH,

NOTE

For P-40F airplanes AC-41-14600 and subse-
guent, and all P-40L airplanes, the emer-
geney hydraulic system has been removed,

15, EMERGENCY OPERATION OF THE FLAFPS,

I the hydraulic electric pump fails to extend the
flaps, manually pump them down with the auxiliary
hand purnp {(outboard pump),

NOTE

The flaps cannot be extended with the emer-
gency hand pump (inboard pump).

T. 0. No. 01-25CH-1

16, EMERGENCY TAKE-OFF IF LANDING 18
NOT COMPLETED,

#. Open the throttle to 35 inches Hg and alter the
propeller rpm has been stabilized, increase the rpm
to 3000 by adjustment of the propeller control, (See
figure 11.] Then inerease the manifold pressure to
54 inches Hg.

CAUTION

Full the airplane up ina climb not to excead
140 ‘mph indicated air speed until the flaps
are reiracted,

b. ERetract the flaps and proceed in the talke-off
technigue as outlined in paragraph 2.

17, BTOPPING THE ENGINE,

a. Apply brake treadles (fizure 9] and wset the
parking brake. {See figure 9,)

b. Placethe mixture control {figure 11) in “FULL
RICH."'

. Move the throttle (figure 11) to obtain approx-
imately 1300 rpm.

d. Bet the propeller controls in the high rpm (low
piteh) position.

NOTE

A1l taxying will be done with the propeller
setting in the high rpm (low pitch) position.

€. Operate the engine until the oil and coolant
temperalures have fallen appreciably bélow cruising
temperature,

f. When the outside temperature is below 0°C
(32°F) or when a cold weather start is anticipated,
the engine oil shall be diluted before stopping the
engine, Operate the engine at approximately 1000
rpm, and hold the oil dilution switch “ON"' ([igure 9)
for about 4 minutes before stopping the engine,

NOTE

If the oil temperature is above 70°C {158°F)
stop Lthe engine until the oil has cooled to 40‘5
to 509C {104° to 122°F). Restart the angine
and proceed with the oil dilution as deseribed
above,

g. Open the throttle and move the mixture control
to “IDLE CUT-OFF."

bh. When the propeller stops rotating, turn the
ignition switeh ““OFF."
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18. BEFORE LEAVING THE COCKPRIT,

a. Turn the fuel selector valye “OFF." (See fig-
ure 11,)

b. Place all cockpit light switches, pitot heater

switch, fuselage light switches, etc., in the “OFF"
position.

¢. Place the battery line switch in the “OFE"
position. {See figure 9.)

B e el e
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Cage flight indicator,

g. If oxygen has been used during flight, be sure
that the oxygen regulator (figure 9) is turned off to
prevent leakase,

f. Be sure that the control lever “G’’ {detail “B,"’
figure 14) is in the position shown so that the canopy
may be closed and opened by hand from the outzide,

g. Fill out Form 1.
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SECTION 11

FLIGHT OPERATION DATA

1. DETERMINING GROSS WEIGHT

2. To determine the gross weight of the airplane,
refer lo the WEIGHT AND BALANCE CHART and
check the basic and alternate tabulated items against
those loaded in the airplane. If the airplane iz loaded
in accordance with the “BASIC LOAD ITEMS" whose
welghts are listed in the “POUNDS™ column and the
“ALTERNATE ITEMS™ whose weights are entered
under four loading conditions in the “ALTERNATE
LOADING (POUNDS)'" column, the gross weight will
be listed at the hottom of the chart, T any items
tapulated in the “POUNDS" columns are omitted in
the loading of the airplane, deduct the welght of the
missing items from the “GROSS WEIGHT' and the
answer will be the correct gross weight as the air-
plane is actually loaded,

2. FLIGHT PLANNING.

a. The following outline may be used as a guide
to aid personnel inthe use of the FLIGHT OPERATION
INSTRUCTION CHART for flight planning purposes.

b, If the [light plancalls for continuous flight where
the desired cruising power and air speed are reasonably
constant after take-off and climb to5000 feet, the fuel
required and flight time may be computed as a “zingle
section flight, "

(1) Within the airplane's limits, the fuel required
and flying time for a given mission depend largely
upon the speed desired. With all other factors re-
maining equal in the airplane, speed is gained at a
sacrifice of range, and range 15 gained at g sacrifice
of speed. The speed is usually determined by con-
sidering the urgency of the flight plotted against the
required range. The time of lake-off is arranged so
the flight will arrive at its destination at the pre-
determined time,

{2) Belectthe FLIGHT OPERATION INSTRUCTION
CHART for the gross weight of the airplane at take-
off. Locate the largest figure entered under the G.F.H.
(gallons per hour) in column I in the lower left-hand
corner of the chart. Multiply this figure bythe number
and/or fraction of hours desired for reserve fusl, Add
the resulting figure to the number of gallons set forth
in footnote No. 2 and subtract the total from the number
of gallons of gasoline in the airplane prior to starting
the engine, The flgure resulting from the computation
will represent the amount of fuel available and appli-
cable for [light planning purposes on the RANGE IN
AIR MILES SECTION of the FLIGHT OPERATION
INSTRUCTION CHART.

(d) Select a Mgure in the fuel column equal to,
or the next entry less than, the available amount of
fuel in the airplane as determined inparagraph2.a.(2),
Move horizonlally to the right or left and select g
figure egual to, or the next entry greater than, the
alr miles {with no wind) tobe flown, Operating values
contaiped in the column number in which this figure
appears represent the highest cruising speed possible
at the range desired: however, the airplane may be
flown in accordance with wvalues eontained under
OPERATING DATA in any column of a higher number
with the flight plan being completed at a sacrifice of
speed but at an increase in fuel economy,

(#) Using the same column number as selected
by applying the instruetions in preceding paragraph,
determine the indicated air speed (in mph) and gallons
per hour listed at sea level in the lower section of
the chart under OPERATING DATA. Divide this ‘A"
into the alr miles tobe flown and oblain the caleulated
flight duration in minutes, which can be converted
into hours and minutes. Subtract the flight duration
time from the desired time of arrival at destination
in order to obtain the time of take-off (withoul con-
sideration for wind}. To allow for wind, use the above
“IAS"" as ground speed and caleulate a new ¢orrected
ground apeed with the aid of a flight ealeulator or by
a navigator's triangle of velacities,

(5) The airpline and engine operating values
listed below OPERATING DATA in any single num-
bered column are compuled to give constant miles
per gallon at any altitude listed. Therefore, the air-
plane may be flown at any altitude and at the corre-
sponding set of values given as long as they are in
the same column listing the desired range.

{6} The flight plan may be changed at any time
enroute, and the chart will ~how the balance of range
at various cruising powers by following the “INSTRUC-
TIONS FOR USING CHART,'" printed at the top of
each page,

g. If the original flight plan calls for a mission
requiring changes in power, speed, gross load, or
external load itéms in accordance with “GR. WT."
or “EXTERNAL LOAD ITEMS" increments shown
on the series of “FLIGHT OPERATION INSTRUCTION
CHARTS," the complete flight should be broken down
into a series of “‘single section flights'’ each eal-
culated as outlined in 2.a. in its entirety. and then
added together to make up the total flight and its
requirements.,
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. GHT & BALANCE CHART
g E “; CG LIMITS (IN INCHES| AFT OF REFERENCE DATUM LINE
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 NAVIGATION 1B, PHOTOGRAPHIC ____ 1A OXYGEN___ /B 18 | I%
= - | I
PYROTECHNICS (FLARES, ETC)_____ i ' |
__ ARMAMENT: o SRR B
__ FIXED GUN INSTALLATIONIS): | 6 ) .50 CAL Y71 LB;( 1 CAL ___ LB;GUNSIGHT _ 4 LB 7
FLEXIBLE GUN INSTALLATION(S) | | CAL . Bjl 1. cAL M
CANNOM INSTALLATION(S: | |~ MM____ Y Y R DY " W
" RADIO: MOBELTSI S B R 0
T |
TOTAL BASIC WEIGHT ico____ INCHES AFT OF REFERENCE DATUM LINEL | 7017
ALTERNATE LOADINGS {POUNDS]
ITEMS OF USEFUL LOAD MAXIMUM| DESIGN FULL GROUKD
FLIEL LOAD g | INTERMAL | ATTACK
PILOT (200 LE. INCLUDING PARACHUTE) o o | gap 100 ! 200
| CREW (200 LB EACH INCLUDING PARACHUTE] PR 1 T
PASSENGERS (200 LB EACH INCLUDING PARACHUTES) _ -
BAGGAGE [.. . LB. MAXIMUM ) ~
FUEL 16 LB U, 5. GAL OR7.2 LB IMP. GALL, US. GAL. [IMP. GAL)
e FRONT WING TANY i 37 T T 13 R -V
RELE WINE TANK 34 {46 1 I - 'L o g a2
i FUSELASE TANK - 65 {55 | 388 | 256 395 | 394
ERTERRAL TAKE 52 [T ] 1 T L
i I -
[ k
CILI7.5 LB U.S. GAL OR 9 LB IMP. GAL): B = { 45 3} 135 195 15 135
EafRe L T3 R S - | i3 |
EXTRA TANKIS| INSTALLATION £
 BOME INSTALLATION(SE (| INTERNALAT LE. EACH R R
T TEXTERMAL AT 500 LB, EACH. _ g%
TORPEDO INSTALLATIONM —
AMMUNITION _ R 1.
dddddd [4I0IRD.OF .50  CAL;(  IRD.OF ______ CAL| 423 423 i —
| IRD.GF____ MM, [ | RD. OF MM
|6BE A0, DF .50 AL, BOE | &Dg
E¥TOA FAZID = 2 RECTIVEAS AND | TRAASMITTER [SCR-274H) | 27
|
GROSS WEIGHT | 4,18 8,508 8,350 8,347
DISTANCE [IN INCHES) THAT CG I5 AFT OF REFERENCE DATUM LINE |
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NOTE: INSTALLED ON &IRPLANES
A G.41-13600 T0O A.0G.4/-i13949 /
INGLUSIVE 8 A.G 41-14684 B SUBSEQUENT N |

FILLER WALYE

OXYGEM PR ES-SUH‘E\
BAGE

TYPE F-I

CONTROL ®NOB JYPE F-I.
OXYGEN GYLINDER

RELIEF VALYE
SET TO 880 R 3.1

TYPE A-84 .
OXYGEN REGULATOR

ra e

Figure 15 - Oxygen System

NOTE: INSTALLED ON AIRPLANES
A, G- -14 300 THRUY 4. 0.4 - 4653

TYPE D-2
e LY |
STYLE &, TYPE IT ORYGEN CYLINDER |

CGHEGK VALYE

STYLE G, TYPE ||
CHECK VALVE

STYLE C, TYPE [I

L = GHEGK VALY
N 7 g
TUBE 'ru

OXYGEN MASK

BRITISH TYPE

MARK II QXYQAEMN CYLINDER

J QXYGEMN RELIEF VALYE -
'i-u_ TYPE A-94 ECONOMIZER 4ET TO &80 P 9.1,

OQXYBEN REGULATOR

Figure 16 - Oxygen System
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SECTION IV

OPERATION OF THE OXYGEN EQUIPMENT

1. OPERATION.

Oxygenwill be used when operating above 12,000 faet
pressure altitude,

a. Thepilot’s oxygen mask hose has a rubber bayo-
net connector to attwch the mask hose to the oxygen
regulator, Be sure thatthe mask hose connection will
fil the reguiator output connection before starting the
airplane’'s engloe,

k. The airplane ls eguipped wilth a low-pressure
oxygen svatemoperating at a working pressure of 400
pounds per square inch, The following oxygen cylin-
ders are lnatalled:

{1) Forairplanes AC-41-13600 to AC-41-13845
inclusive and AC-41-14654 and subsequent: The type
F-1 oxygencylinder having an internal volume of 1000
cuble inches is secured in 3 support installation in the
aft part of the fuselage. (See figure 15.}

(2} For airplanes AC-41-14300 through AC-41-
14653: Two oxygen cylinders, a type F-1 and a type
D-2, are installed, The type F-1 oxygen cylinder is
installed in the aft part of the fuselage as in paragraph
b.i1). The type D=2 oxygencylinder havingan internal
volume of 500 cubie inches is secured in a support in-
stallation above the fuselage fuel tank. (Seefipure 16.)

(3} The oxygen cylinders may be filled without
removing them from the airplane by attaching 1 master
eylinder to the filler valve located just inslde the lower
aft corner of the fuselage access door, Be sure that
the oxygen eylinders have beenfilled belore each flight.

-

¢, Oxygen flow to the pilot's oxygen mask is con-
trolled by a type A-84 repulator. (See figure 9.) A
small knurled koob iz provided for adjustment and a
grge calibrated in thousands of [eet Lo indicate the oxy-
gen flow, - When oxygen is being used by the pilot, the
regulator shouldbe adjusted so that the gage registers
an equal amount of pressureto the altitude of the air-
plane. Some pilots may regquire more oxygen than
others and the flow of oxypen should be increased if the
pilot feels any extremity of his body, such as the lobes
of his ears, feet or fingerslackingin sensitiveness or
experiencing a ‘tingling’’ sensation.

2, OXYGEN DURATION.

a, The single type F-1 oxygencylinder when filled
to 400 pounds per square inch will supply oxygen to one
man for approximately 2 hours and 15 minutes at
25,000 {eer altitude with the type A-9A regulator,

®
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b, The two oxygen cylinders, type F-1 and D-2,
when filled to 400 pounds per sguare inch, will supply
oxygen to one man for approximuately 3 hours and 20
minutes at 25,000 feet altitude with the type A-9A regu-
lator,

NOTE

No provisions are made to prevent the oxygen
regulator from [reezing because of low tem-
peratures at high altitudes. While this is not
likely to happen, It is advisable to keep the
cockpit warm whenever oxygen L8 being em-
ployed,

1. CONSTANT FLOW TYPE.
a. PREFLIGHT CHECK,

{1) GENERAL. - Beforeusing this equipment, be
sure youare famillar with the complete oxygen system.
Consult your oxygen officer and refer to the applicabie
Technical Orders, the Lithograph Instruction Charts
and Training Films on oxygen equipment, Thoroughly
underastand the operation, use and purpose of each in-
strument and item, Give each part the care and con-
sideration it requires for its proper functioning.

(2) MASK.

{a) The mask mustbe properlyfitted, Check all
parts of the maskto secifitis in good shape and ready
for instant use, Particularattention should be paid to
the condition of the bag, The mask must be clean and
free of all foreign matter.

() Be surethat the component parts of the mask
are sccurely held together with wire or tape. Be sure
that the plugatthe bottom of the bag and the sponge rub-
ber valves are properly in position.

ic) If flight Is under freezing conditions, have
the plastic connector betweenlacepiece and bag stick-
ing up inside the facepieceabove the lower surface so
that moisture will not readily drain into the connector
and bag. Protective shields, for the sponge rubber
valves should be used,

id) Be sure that thebavonet fitting at the end of
the mask hose has its rubber gasket and that proper
connection can be made with the outlel [itting on the
regulator.

() REGULATOR,
{a} Check the cylinder or system pressure ad

shown on the regulator gage. It must be at least 400
pounds per square inch.

REETRICTED
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i) Turn the needle valve knob on the see that
there Is no restriction to [low. This adjustment knob
should not be too leose, 1Lt is, tighten the gland pack-
ing which is on the same shafl,

{z) Check the regulator for proper [low with the
ground flow check meter, Speclilcation No, 40400,

b, IN FLIGHT.

(1) Ouygen will always be uzed when operating
above 12,000 fest altitude,

(2} Be sure to set the regulator to the proper
altitude,

{3) Mampuiate the mask to Tree it of ice at rogn-
lar intervals when temperature is low enough to cause
ice lormation in the mask,

{4} He sure that vour mask hose does not become
kinked or twisted,

(31 Be sure that your mosk retains lis proper fit,

6} Check the oxygen pressure gage on the regu-
lator freqguently.

(T} Abowve 30,000 fect the bag should never be
completely collapsed during inhalation, it 15, the ad-
Justment knob on the regulator should he openediurther,
ne matter what the flow indicator setting is,

(&) When activily is required, the flow should be
also lnereased so that the bag does not completely
collapss,

.. AFTER FLIGHT,

(1) Be sure that the regulatoradiustment knob is
tighily closed so that there is no leakige.

(2] Be sure alltheoxygen equipment is in proper
conditionbefore leavingthe airplane, Ifanydifficuelties
developed during {light take necessary steps to have
thege corrected.

{3} Wash the maskwith mild soap and water, dry
thoreughly and leave in a cledn, ziry place oot of the
sunlight,

{4} Atall times, e sure the mask is in good con-
dithon and properly fitted for instant use,

4, DEMAMD TYPE BYSTEM.
. PHEFLIGHT CHECK,

i1} GENERAL. - Belore using this equipment be
sure youars nmilisr with the complete sivgen demand
system, Consult your oxygen officer and refer to the
apolicable Techaical Orders, the Lithograph lnetrue-
tion Charls and Training Film= on oxygen equipment.

Thoroughly understand the operation, use, and purpose
of ench instrument and item. Give sach part the care
and consideration it reguires for it proper Munetion-

ing.
(2] MAZK.

{a} The mask must be properiyfitted and checked
{or leakage by the oxvgen officer, Flights over 30,000
feat must not be made when the mask leak is greater
than © percent,

bl Check all partsof the mask to see if it is in
good shape and ready {or instantuse, The mask must
be clean and free of all foreign matter,

) Try the mask on in the alrplane and check
for leaks Ly bolding the thumb over the corrugated
hose titting and inhaling normally.

(3) QUICK DISCONNECT FITTING. - Insert the
male fitting (see that the gaskel is ln place} of the
mask into the female end of the tubing from the regu-
lator, Be surethefitis snug and that a pull of at least
10 pounds is required to separate the two.

4y MAEK-REGULATOR TUBING.

ia} Inspect the mask-regulator tubing for any
damages such 4% tears, holes, and kinks, Be sure all
clamps are firmly in place.

b} Attach the tubing, by means of the spring
elip on the female fitting, to the clothing or parachute
harness high up on the chest, It may be desirable to
Zew on a tab of fabrie or webbing to the clothing to
accommodate the clip. Be surethatthe attachment is
high enough sothitthere is free moverment of the head
without kinking of the mask hose, Be sure that the
musk hose does not become kinked or twisted in flight,

(3 REGULATOR AND INDICATING
INETREUMENTE.

(@) Be sure that the knurled collar at the outlet
end of the regulator is tight, Examine the top dia-
phrapgm to see that it I8 aot ruptured or distoried,

) Turwy on the "Emergency’ walve apd see
that you get a largeflow, Observe the pressure gage.
There should be no perceptible pressure drop, Turn
off the “"Emergoney’’ wvalve tlghtly; be sure it does
not leak, Leave it in this position,

iz} Turn the "Auto-Mix"' to the "OFF" puosi-
tion, Wotice that oninhalation the top diaphragm goes
down and that you get nearky 100 percent oxygen which
will be indicated onthe flow indicator. Turnthe “Auto-
Mix' to the “"ON" position. Notice thut on inhalation
you get almost pure air and that there is little or no
indication of oxvgen flow on the flow Indicator, Leave
it in this poaition,
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(d) Check the pressure of the system. It must
not be less than 400 pounds per square inch,

. IN FLIGHT.

{1} Manipulate the maskto free it of ice at regu-
lar intervals whentemperature i8 low enough to cause
ice formation in the mask.

(2] Be sure that your maskhose does not become
kinked or twisted.

(3) Be surethat yourmaskdoes not lose its leak-
proof characteristics,

| I[ for any reason you feel you are suffering
from lack of oxygen, i wour mask should suddenly
leak, [ the demand mechanism fails, or if no oxvgen
flow 15 indicated by the [low indicator, immediately
turn on the “"Emergency’’ control on the repulator,

{5) Check the oxygen pressure gage freguently.
{6) Check the flow indicator frequently.

(7T) In any flights over 30,000 feet pay partlicular
attention to vour oxygen equipment, Be sure all items

[

ol R
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and ipstruments are functioning perfectly before at-
tempting flight to these extreme altitudes, Any failure
of the equipment may be fatal,

c. AFTER FLIGHT,

{1} Ba sure all the oxvgen equipment is in prop-
er condition before leaving the airplane. If any diffi-
culties developed during flight, take necessary steps
tor have these corrected,

{2} If your pressureisless that 100 pounds per
square inch, ohserve that the supply warning light is
on. Oecasionally, at the end of a flight, when the
pressure is glightly above 100 pounds per square inch
blead the oxygen cut of the syatem by opening the
“Emergency  on the regulatorand see that the supply
warming light goes on at about 100 pounds per square
inch, Then turn the “Emergency’’ off.,

{3} Wash the mask withmild soap and water, dry
thoroughly and leave in @ clean, airy place out of the
sunlight,

{4) At all times, be sure the mask iz in good
condition and properly fitted for instant use.
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SECTION ¥

OPERATION OF THE COMMUNICATION EQUIPMENT

1. RADIO OPERATION,

a, The3CR-2T4-N radio receiversand transmitters
are located in the aft part of the fuselage and are ac-
cessible throughthefuselageaceess door, (See figure
2. All tuning dials, switches and controls including
the radio filter and relay box, are grouped together
on the right side of the cockpit. The radio contactor
is located on the left side of the instrument panel. (See
figure 8,)

b. This radio installation incorporates a control
box composed of individual controlsfor three separate
receiver units of varlous ranges: from 3 o 6 M.C.,
from 190 to 550 K.C., and from 6 to 8.1 M.C. To op-
erate these receivers, move the bhattery switch from
“OFF'" tothe “CW'’ (Contlnuous Wave) or the “MCW’’
{Modulated Continuous Wave) positions, Place the
“TEL'" switeh to either A" or “B' to correspond
to the jack usedfor the headset plug, Setthe filter switch
box control to “RANGE,” “VOICE,” or “BOTH,"” as
desired. Tuningisadcomplished with the large “TUN-
ING' knob while adjusting for suitable volume with the
“INCREASE OUTPUT’"' control knob., The radio call
letler plate is attached to the right longeron aft of the
cabin control handle assembly. (See figure 12.)

¢, Two transmitters are Installed, only one being
used at A time, and are preset with the different fre-
guencies recorded on the "“WRITE IN'" space on the
transmitter control. When transmitting, move the
TRANEMITTER SELECTION"' switch tothe frequen-
cy desired. Set the "TRANSMITTER POWER" toggle
switch to “ON.” It requires 15 seconds to warm up
the transmitter tubes. Set the emission .&witch to
“TONE,” “CW," or 'VOICE," as required. Be sure
that the radio contactor on the insirument panel (fig-
ure 8) is properly adjusted,

Set the clock switch (figure 8) to the “RUN"
position and the contactor switch (figure 8) on the ra-
dio contactor to the “IN' position and leave these
switches set in these positions throughout the entire
flight. The purpose of this contactor is to automat-
ically cut in the No.l transmitter for approximateliy
15 seconds at every revolution of the clock hand, While
the eloek hand is inside the angle marked on the
clock face all sets are cut out except the No, 1 trans-
mitter, If the pilot is transmitting & message he
should observe the contactor clock hand atall times
to determine when he is “"ON’" and “OFF" the air.
If the emission switch is on "VOQICE,” press the
“PRESS-TO-TALK" button on the throttle control
and talk clearly and distinetly into the microphone,
In the “VOICE" position the transmitter dynamotor
will not start until the "“PRESS-TO-TALK' button
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has been closed. Eide tone should be heard distinctly
whenever transmitting., With the emission switch on
“TONE™ or “'CW,” the dynamotor wilk be running
continuously but the transmitter will not be "'ON THE
AIR™ until the transmitter key is pressed,

d. The “TRANSMITTER POWER" loggle switch
should be left “"ON" throughout the flight to aveid
repetition of the 15-second "WARM-UP™ period,

- &, To reducebatterydrainand increase dynamator
life, the emission selector switch should remain on
YVOICE,' unless continued useon TONE™ or VCw
is anticipated, :

WARNING

The dynamotor generates 600 volts, de. Belore
aftempting (o connect or disconnect a trans-
mitter or a power plug, TOUCH the dynamotor
todetermine that itis not running, Ef ne vibra-
tion is felt, it {3 noi running,

f. While tuning up the antenna clrcait of the trans-
mitters, do NOT louch the antenna when the power is
‘IDH_ LRl

£ The Tadic crash switches (flgure 12) provided
on the right side of the cockpit are employed by the
pilot to destroy the ddentification radio when there is
danger of this confidential radio falling into the hands
of the enemvy, The detonator imstalled in the radio
destroys all wiring when set off by either the aoto-
matic device orthe switehes in the cockpit., The auto-
matic device is set off by apecleration durlng & erash
landing. To destroy the radio during or after a repu-
lar landing, the pilot must push both button switches
gimultaneously. Preasing one push button will pot =et
off the detonator. The automatic unit is a separate
device and is locatedadjacent to the radio it protects.

WARNING

Never actuate the twopush buttons unless it is
desired to destroy the radio equipment, The
push button bracket is painted red with “"DAN-
GER" lettered on it for quick identification.

2. RADIO SET SCR-322-A.

a. GENERAL. - Some airplancs are equipped with
the SCR-522-A radio; this equipment iz anultra high-
freguency command set for voloce communication,

The radio waves from this eguipment travel in
straight 1ines, like beams of light, and do not follow
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the curvature of the earth, Because of this fact, in
order to receive ground station signals, it is neces-
sary [or the airplane to be above a certain altitude.
The altitude varies,and is determined by the distance
from the ground station to the ajrplane,

If the airplane is between 35 and 50 miles away
from the ground station it must be above 1000 feet ai-
titude before reception is possible,

If the airplane is between 80 and 100 miles from
the ground station, it must be above 5000 feet for re-
ception of sighals,

If the airplane is between 120 and 180 miles
from the ground station, it must be above 10,000 feat
before recaption is possible,

NOTE

If the distances vary from any of the abave fig-
ures, the altitude will vary proportonately,

b. ACCESSORIES.

(1} If British type microphone is provided for
use with Radio Set SCR-522-A, make sure microphone
eord is plugged into its jack and that microphone
“ON-OFF" switch is in “ON’’ position.

Figure 16A - Receiver Control
Box BO-450-A

NOTE

A later type microphone doea not inelude this
Switeh,

{2) A microphone adapter M-25% has been in-
stalled in certaln type P-40F airplanes topermit car-
hon throat microphone T=-30 or carbon mask micro-
phone T-42 to be used interchangeably with the mask
magnetic T-34 or T-44 (British) microphones. The

e
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adapter M-298 is permanently connected into the cir-
cuit and differences in the construction of plugs for
carbon and magnetic type microphones eliminate the
possibility of errors in their use.

NOTE

To use mask magnetic microphone T-24 or
T-44, insert plug PL-179 in jack JK-49, and
remove microphone T-30 or T-42 from jack
JK-48 and stow. Remove headset HS-18 or
HS-23 from JE-26 on cord CO-219, and insert
it in jack JK-26 located ahove the Vee of cord
CO-287. To use carbon throat microphone
T-30, remove plug PL-179 from jack JE-44,
and stow magnetic type mask microphone with
cord CO=287, While Radlo Set S8CR-522-4A will
function with both type microphones plugged in
simultaneously, optimum performance is se-
cured by disconnecting the one not In use.

(3) The ""T-R-REM” switeh located on lower
part of radio control box BC-802-A will be kept in the

Figure 16B - Transmitter Control
Box BC-451-A

“REM’’ position as the “T"" and “R" positions are
used only in installations not employing a “PRESS-
TO-Talk'' button. When out of the "REM’" position, it
iz necessary to lift the switch locking lever directly
above the switch before it can be thrown to “REM™
positlon. With switch in “REM’’ position, indieator
lamp opposite it will glow when reception takes place
and is dark when tranzmission takes place,

NOTE

The indicator lampson the eockpit control box
have a dimmer mask which should be used to
prevent glare during night operation. Toraise
and lower the dimmer mask, operate the dim-
mer mask lever just above channel A" indi-
cator lamp.

(4} The airplanes are equipped with a contactor
to be used in conjunction with the radio. The purpose
of the contactor is to cut in the D' channel and pro-
duce a “MCW'" tone,
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Set the clock switch to the “RUN'’ position
and the contactor switch to the "“IN'" pesition, and
leave the switches “set” throughout the entire night.

With the econtactor in operation, the pilot
ghould watch the elock at all times when transmilting,
to determine when he is on and off the air. Whenever
the clock hands swing through the angle marked off an
the clack face, the pilot i3 off the air, He cannct be.
gin to transmit again until the hand swings hy the
section marked on the contactor face.

. OPERATION.
&. RECEPTION AND TRANSMISSION.

13

LY To start equipment, press button "‘A,”" "B,
2,7 or VD, depending on channel to be nsed,

(2) Allow approximately 1 minute for vacuum

. T. 0, No. 01-25CH-1

tubes to warm up.

{3) Place “"T-R-REM" switch in “REM’"’ posi-
tion it it is in "'T"" or “'R" position.

{4] Mo other operations are required for recep-
tion,

(8] To transmit, press “PRESS-TO-TRANSKIT"
bution on throttle.

NOTE

During remote operating eonditions, the re-
ceiver is in operation cxeept when the pilot
closes the switches and speaks into the micro-
phone.

b TO 8TOP THE EQUIFPMENT. - To ztop the

equipment, press the “OFF" button,

Figure 16C - Detail of VHF 8CR-522 Command Set
British Type Microphone and Head-Set

Revized May 15, 1943 - 484 -
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SECTION VI

OPERATION OF ARMAMENT

1. WING GUN OPERATION,

a4, This airplane iz equipped with six 50-ecaliber
machine guns {three ineach wing panel)outboard of the
landing gear. The guns fire clear of the propeller.

b. The ammunition boxes carry 235 rounds of am-
munition per gun as-nermal load,

£. For airpianes AC-41-13600 Lo AC-41-13984, in=
clusive, and for airplane AC-41-13998: The gunsare
charged hydraulically by three gun charging valves
mounted below the main switch panel in the cockpit,
The right-hand charger valve charges the center and
inbodrd gunsin the right wing while the upper left-hand
charger valve charges the center and inboard guns in
the left wing panel. The lower charger valve charges
the outhoard guns in each wing panel,

To charge the guns proceed as follows:

{1} Turn all valve handles clockwise 140 degrees
from the red markers on the panel,

(2} Actuate only ONE charger valve at a time.

(3) Push the charger valve handle all the way in,

(4} Actuate the hydraulic electric motor switeh on
the control stick below the handgrip until the valye
handie pops out,

{5) Repeat these operations on the remaining
charger valves and all puns are charged,

{6) The guns may now be fired by following the
procedure outlined ind,, following,

NOTE

For airplanes AC-41-13995, AC- 41-13098,
AC-41-13997 and AC-41-13999 and up. The guns
are charged manually by the ground charger
assembly which is stowed on the inside of the
gun access door in each wing panel, The puns
cannot be charged while the airplane is in flight,
An instruction plate for ground charging the
guns is mounted on the inside of the gun acpess
door in each wing panel,

WARNING

When the guns are charged and the gun switch
“ON"" be careful not to pull the trigeer switch
when aclualing the hydraulic electric motor
switch,

< 49 -

d. The guns are fired by throwing the gun switch
(figure 9) on the main switch panel to ““ALL GUNS ON''
and placing the gun cireuit breakers in the “ON’’ po-
sition. (3ee [igure 9.) After the guns are charged de-
press the trigger switch on the forward =ide of the
handgrip for the desired burst, If one of the gun cir-
cuit breakers “kick out’’ causing some of the guns to
be inoperative, reset the circuit breaker, If the
breaker continues to “'kickout'" after resetting several
times it iz an indicationof a shorteciveult and the eir-
cuit breaker should be left “'OFF."" The gun circuit
should be thoroughly checked upon landing and the faulty
operation corrected before the airplane is used again,

e. For airplanes AC-41-13800 to AC-41-13994 in-
clusive, and for airplane AC-41-13998: After a firing
mission it is desirable to lock the puns rearward so
that they will notaccidentally be fired whenapproach-
ing foralanding, Tolock the guns rearward proceedas
[ollows:

(1) Match the red points on the valve handles with
the red markers on the panel,

{2} Actuate ONE charger valve at a time, :

(3) Push the charger valve al] the way {n.

(4} Actuate the eleciric hydraulic motor switeh on
the control stick below the handgrip until the valve s
out,

{3} Repeat this operation on the remiaining valves
and all guns are locked in their rearward position.

() If it 1s desired to charge the guns again after
they have been locked in their rearward position, turn
the valve handles 140 degrees clockwise from the red
markers on the panel and the guns are charged and
ready to fire,

2. GUNSIGHT OPERATION,

@, The gun sight extends aft above the instrument
panel on the center line of the airplane. The gun sight
on-airplanes AC-41-14100 and up, is equipped with a
sun screen which can be raised ar lowered in front of
the reflector assemhbly by a lever on the left side of the
sight; also, provision is made onthe reflector assembly
for attaching the crash pad,

b. To operate the gun sight place the gun sight
rheostat switch in the “'ON’’ position (the battery switch
must be “‘ON"Jand be sure the gun eircuit breakers
are 'ON."” Thereticle image, when viewed on the re-
flector glass and superimposed on a target approxi-
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mately 500 yards distance, should not change in re-
lation to the targetas the head is moved over the {leld
of vision.

3. GUN CAMERA OPERATION,

a, The type N 2 gun sight aiming point camera, is
mournted on the rear of the type N-3A gun sight on air-
planes AC-41-13600 to AC-41-14099 inelusive. The
camera is installed inthe leading edge of the right out-
board landing gear fairing assembly on airplanes
AC-41-14100 and up.

b, The gun camera is controlled by the gun cam-
era switch on the main awitch panel [fizure 9) and the
trigger switch on the handgrip.

¢. The overrun control is a separate unit mounted
on a bracket onthe left side of the cockpit, outboard of
the landing gear control handle. The gun camera may
be operated independently of the overrun control when
the toggle switch onthe overrun controlis inthe “OFF"
position. The overruncontrol permits the gun camera
to continue taking pleturesfor a predetermined period
of time after the electrical eircult normally controlling
the guncamera motor his beeninterrupted. The over-
run time interval isvariable from 1/4 to 3 zeconds of
inerements of 1/4 of a secandand the time internal is
set by moving the pointer tothe desired position on the
dial of the overrun control assembly,

(1) To operate the gun camera without the over-
run: Place the toggle switch onthe overrun control in
the ““OFF'" position. Throw the toggle of the camera
safety switch *ON,"” and squeeze the trigger switch on
the flight control stick.

{2] To operate the gun camera with the overrun
control: Throw the toggle switch of the overrun con-
trol “ON." 8et thetime interval for the desired over-
run, Throw the toggle of the camera safety switech
“ON,"" and squeeze the trigger switch onthe flight con-
trol stick,

NOTE

On P-40F airplanes AC-41-14550 and subse-
quent, the guncamera overrun control has been
removed.

d. The camera accommodates the Eastman kodak
16-mm magazine.

4. OFERATION OF THE WING BOMB CONTROLS.

a. This airplane is equipped with a type Q-2 bomb
rack in each wing panel, outboard of the wing guns,

b. The wing bombs are released and armed by a
type L-21A control quadrant on the left cockpit floor.
(Bee figure 10.)

2. The wing bombs may be dropped selectively or
in valvo by the following procedurs:

- Rl -
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(1) Todropthebomb selectively, place the arming
control handle in the “ARM’' position (fully forward}
and the release control handle in “SELECTIVE" (cen-
ter position), (S3ee figure 10.] Throw the circuit
breakers and bomb switch on the main switeh panel
YON.'" (Bee figure 9.) Pressthe bombreleage switch
on top of the handprip and two bombs will he released
{ong from each rack), With the control handle in the
“SELECTIVE' position the button on the top of the
handgrip must be pressedthree times to drop the wing
bomb load. .

{2} To drop the bombs in =alvo, place the arming
control handle (figure 10} in the armed position, and
the release control handle (figure 10) in the salvopo-
sition. The bombs will be dropped immediately in
salvo.

{(3) Incase of an emergency the wing bomb load
may be dropped unarmed by placing the arming con-
trol handle inthe "'SAFE" position and placing the re-
lease control handle in the “"SALVO' position,

CAUTION

The release handle should always be in the
“LOCK' position and the arming hanodle in
the “'SAFE’' position except when approaching
a bombing objective,

5. BELLY BOMBS.

a. Provision is madeto load several types of belly
bombs as an alternate load in place of the belly tank,
one bomb being loaded at a time,

b. The belly bomb control handles are located as
follows:

(1) For airplanes AC-41-13600 to AC-41-14089,
inclusive: The “BOMEB-TANK RELEASE' handle is
attached tothe aft side of the bulkhead at station No, 3
on the left side of the cockpit,

(2) For airplanes AC-41-14070 and up: The
“BOMB-TANK RELEASE’ handle is mounted on the
aft side of the L-21A bomb release guadrant, (See
figure 10.) '

{3} The bellybomb arming handle is supported by
a tripod at the left of the pllot's seat. (See fipure 10.)

¢. Toreleasethebombfor an armed drop, pull the
arming handle up as far as it will go and then pull the
release handle up also. Never exceed a dive of 60
degrees whenreleasing a belly bomb or the bomb may
not ¢lear the propeller,

d. To release the bomb for a safe drop, be sure
that the arming hanole is down. If the arming handle
hasbeenpulled upfor an armed drop and the pilot then
decides toreturn the arming handle to the “SAFE" po-
gition, push down on the spring controlled lever on the
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front of the tripoa support assembly and the arming 6, PILLOT'S PROTECTION.
handle willautomatically return to the *“SAFE’’ {down)

position,  Pull the release handle and the belly bomb a. The pilot is protected from 20-c

aliber punfire
will drop unar med.

both for and aft by armor plate and bullet-resisiant
windshield glass.
WARNING b. An installation of nonmagnetie armor plate is

s i : A . located at station No. 2 forward of the instrument
ﬁihieﬁﬁ;;ﬁ?gﬂfﬂit&ﬁzﬂmnm when a2 belly panel. Ancther instullation of armor plate covers
: o dtation No. § bulkhead immediately aft of the seat,

A smaller plece of armor plate is bolted to the large
) installation and affords double proteciion immediately

~ : _ back of the pilot's headrest,
I e -~ w L. The areas of protection for the pilot are shown

i figures 17 and 18,

ARMOR PROTEOQTS PILOT |
FAOM .30 CALIBER FIRE '
‘ FROM_WITHIN AREAS "A: |
S S 'B"anD “c!

Figure 17 - Angles of Armor Protection - Top View

éy-—— BULLET- RESISTANT

BULLET- RESISTANT
" BLASS INST. ////’];\

S ———
|
e {
.//rll
=~
ARMOR PROTECTS PILOT g A
FROM 30 GALIBER FIRE S |'
FROM WITHIN AREAS &' REAR ARMOR PLATE e
AND “E ir
Figure 18 - Angles of Armor Protection - Side View
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APPENDIX |

PILOT'S CRUISING INSTRUCTIONS
WITH ONE 170-GA LLON AUXILIARY FUEL TANK - P-40F

1. TAKE-OFF.

4. Take-olf Distance - 2200-foot ground run in
zero wind, standard conditions.,

2000 rpm
54,3 inches

Engine rom
Manifold pressure

Wing flaps Sea (1)

Hudder frim tab 2 degrees right
Elevator trim tab See (2)

Take-off speed 130 mph indicated
Fuel Fronl wing tank
Mixturs Full rich

{1) ZBet wing flapsbetween 174 and 172 on cockpit
control, This will give approximately 15 degrees down
setting,

(2] Zet elevator trim tab 1 degree tail heawvy
(T O (Take-off) setting on dial),

(3] Get spead to 145 mph as soon az practicable
after take-off,

(4} Get landing gear wp as soo0n as possible after
take-off,

(5) Do not retract wing flaps below 160 mph.

(6) Airplane handlesbestwith cowlflupsas nearly
closed as possible while not exceeding coolant tempera -
ture of 120°C {248°F). Recommend two notches open
from neutral [or take-off.

NOTICE

Adrplane mav havea slight wallowing tendency
in take-off and climb, particularly if cowl flagps
are too fur open, This should be no eause for
alarm; theairplane is controllable in this con-
dition.

EMERGENCY

In case of emergency immediately after take-
off, DROP BELLY TANK BEFORE LANDING,

(7] If shortest possible take-off distance iz de-
sired, setwingflaps at 1/2 on cockpit control. If am-
ple distance iz available, between 174 and 172 gives
hetter handling characteristics,

IMPORTANT

SETWING FLAPS BY LOWERING THEM COM-
PLETELY; THEN BRING THEM UP TO DE-
SIRED SETTING WHILE GROUND CREW AP-
PLIES AN UP LOAD ON THE FLAPS.

DO NOT TAKE-OFF WITHOUT FLAPS.

AFTERTAKE-QFF, RETRACT FLAPS GRAD-
UALLY AND NOT UNDER 160 MPIH.

2. CLIMB.

a. NORMAL CLIMB. - Climbat 160 mphat 2656 rpm
and 44 2 inches manifold pressure, automatic rich,

b, CRUISING CLIME. - Climb at I&60 mph at 2300
rpm and 30, G inches manifold pressure, automatic lean.

NOTE
Crulsing climb willbe most economical of fuel,

and is recommended when conditions permit a
long, slow climb to cruising altitode,

c. Do not allow speed to drop below 140 mph in
climb.

d. Adjust cowl flaps to give 115 to 120 degrees
Prestone tempearalure,

e, Climb to eruiging altitode on front wing tank,
and cruise on front wing tank untl]l 30 minutes after

take-off,
3. CRUISING CONTROL.

The operating conditions givenintable 1 ar figure 1
have been set up as a simple and practical guide for
maximum range cruising operation,

Figure 2 gives the  exact conditions from which
figure 1 and table 1 were derived, and includes com-
plete information onthe essential operating conditions
at any weight. Range and operating conditionsfor less
than full fuel load may be predicted {rom the chart.

4, CRUISING.

a. Follow cruising control charts and table for
maximum range.

- 52 - RESTRICTED
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i b, Mixiure setting in automatic lean. c. Lean out mixture by setting propelier in fixed
n piteh and leaning out the mixture control until 10-20
. Cruige in low supercharger gear ratio. rpm decreage in engine speed 18 experienced, Return
3 propeller to automatic, This operation must be done
d. Cowl flaps set togive 115 to 120 degrees Pres- with caution beeause operating on too lean a mixture
|- tone temperatura, will cause engine damage and possible failure, Use
oty if absolutely necessary, If oo close o wdle eut-
e, Use front wing tank for 30 minutes after take= off, engine will stop; have sufficient altitude to recover,
off, fuselage tank for 15 minutes and rear wing tank
for 15 minutes: then switch to belly tank untll empty. b. GENERAL,
WARNING i, Do not dive or stunt with helly lank attached,
DO NOT LAND WITH FULL BELLY TANE, b, Donot bealarmed atslightwallowing tendeneiey
af the airpiane in flight,
The recommended cruising aititude 13 10,000
feet, . Stalling speeds are higher than normal with the
pelly tank attached: always keep sale flyving speed.
3. EMEHGENCY ONLY,
d. Do not excecd 30 inches manifold pressure in
If it becomes necessary inan emergency (o obtain antormatic lean.
the absolute maximum range;
2. DROP BELLY TANK (1) if it is necessary to
a, DROPBELLY TANK AS 300N AS IT IS EMPTY, land and an appreciable amount of fuel remains 1n the
tank, or, {2)1f the absolute maximum range must be
b. 1f possible, reduce speed 10 mph below chart, obtained after belly tank is empty,
* TABLE 1 - CRUISING CONTROL
-
* * TIME INDICATED AIR SPEED ENGINE RPM
-
0-1:30 177 mph 2000
1:30 - 3:00 173 mph 1950
3:00 = End 168 mph 1500
Set engine rpm and adjust throttle to give the indicated air speed a& shown in
table. Use low blower,
Under the given operating conditions, the belly tank fuel will lasi from 4 to
4-172 hours if it is the 170-gallon type (plastic tank), or 3-1/2 to 4 hours if
150-galion type (metal tank),
. Use fuel ag follows: Belly Tank (after first hour from take-off)
“ Front Wing
; Rear Wing
Fuselage
|
TABLE 2 - TRUE AIR SPEEDS
TRUE SPEEDE AT
INDICATED AJR SPEED 5000 Fi 10,500 Ft 15,000 Ft
i MPH MPH MPH MPH
| @ 177 196 212 229
- 173 162 20T 224
\ 168 186 am 218

|
|
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TABLE 3 - FUEL AND RANGE CHECK FOR 1T0-GALLON BELLY TANK

5000 Ft 10,000 Fi 15,000 Ft i
Time Range Fuel Range Fuel Range Fuel 1
Miles Cal Miles Gial Miles Gal .

B
&

0 318 a 3la 0 418
180 273 200 268 200 263
a8 236 408 238 426 220
878 200 616 184 G50 178
Thl 165 817 151, 868 137
247 L3¢ 1018 114 1086 7

1133 a1 1219 77 1304 57
L31% 62 1420 41 1522 L5
1505 28 1621 g

1658 0 16489 0 1522 o

o= O Ak o B D

=
a

{Allowance 15 made for fuel used in climb.)
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R Ee o] THE USE OF THE CRUISING CONTROL CHART, HIis ipriHESE T
i R 715 CONTROLLED BY THE GROSS WEIBHT OF FriT T 0T u b e
e EEE T T THE A JRPLANE, RANGE AMD DPERATING COM- Hofb o O pHITHETris Hha S b s
CH O T DITIONS FOR PART FUEL LOAD MAY BE SET flod—i==|i
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APPENDIX II

US54, - BRITIEH GLOSSARY OF NOMENCLATURE

U 5. A,

Accumulator .
Battery,

Cotter pin .

Inverter

Lean mixture

Lift raft

Lock washer .

Manifold pressure. S .
linches of mercury above zera).,

Changeof 2,036 inches | PR

29.92 inches Hg . . . . . . .

§0.2 inches Hg e
Oleo strat . . . . L L,
Pistonpin . . . . .,
Propeller .

Low piteh ., -, . . o,
. High piteb . ., ., . . . .
Radio mast . . . ., . . .
Reticle {gun sighty. . . . . .
Smap roll . . . . 0 . .,
Sabilizer . . . .. L, Lo,
Tachometer . . . . . . s
Tow target e T
Wrench, . . .

BRITIEH

JPressure reservoir

JAccumulator

JMon-return valve

.Split pln

Motor generator (AC to DC)

Weak mixture

Dinghy

.Spring washer

.Boost
(pounds per square inch
from 0 at sea level)
Change of 1 pound boost
0 pound boost

. 10 pounds boost

JLompression leg

JGudgeon pin

Alrscrew
Fine pitch

. Coarse pitch

.Rod aerial

Graticule

LFlick rall

cTail plane

CRevolution counter

Alrouge target

.apanner

RESTRICTED



