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BELL AIRACOBRA SPECIFICATIONS

XP-39 YP-39 YP-39A XP-39B P-39C P-39D XP-39E P-39F P-39] P-39K P-39L P-39M P-39N P-39Q P-400

Powerplant
& hp- V-1710-17 V-1710-37 V-1710-31 V-1710-37 V-1710-35 V-1710-35 V-1710-47 V-1710-35V-1710-59V-1710-63V-1710

| . ; . . 47 V- -15V. - - - -1710-63V-1T10-B3V-1710-85V-1710-85V-1 710)-35
Allison (11500 (1090) (1150  (1090)  (1150)  (1150) (1325) (11500 (1100} (1325 (1325 (12009 {IE{I]] (1200)  (1150)

Span 33° 10" 34' Q" 34" 0" 34" O 40" 34 0" 3% 107 34" O 4o 340 34 (0 A4 0" 40" 340 34" (¥
LE'[‘.lgth 28 8" 209" a2 29" g 302" 30 2" 31’ 11" 30 2" 002" Wy 2" 30" 2" sy 2 Ay 2" 30 2" A2
Height L 11" 10" 12" 5
Wing
area
(sq. fr.) 213 213 215 213 213 213 215 213 213 213 213 213
Gross '
weight
(lbs.) 6204 BO62 7250 GA50 7180 7830 HO1H 7500 K260 8400 2500 BN H200 8350
Empty
welght
(lbs.) 4955 6300 400
Top speed 390 68 384 375 379 A6H 186 A8 360 368 365 360 379 IBS
Cruise
speed 325
Stall speed
88
Rare of
climb
(fe/min.) 2500}
2600
-S'E'I"_-’i_ﬂ:
ceiling 30,000 35,000
Range -

(mu.) 1560 1100 1100
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SECTION I

DESCRIPTION

1. AIRPLANE.

a, GENERAL. - The Model P-33Q-1 Fighter Air-
plane is a low-wing land monoplane, powered with an
Allison V-1710-85 engine which drives an Aero Prod-
ucts three-blade, hydraulic, selective, or automatic,
controllable pitch propeller. The tricycle landing
gear and the split-type wing flaps are electrically con-
trolled. The brakes on the two main wheels arehy-
draulically operated. The over-all dimensions of the
airplane are as follows:

Length 30 feet 2 inches
Helght, taxying position 9 feet 3-1/4 inches
Span 34 feet

b, ENTRANCE TO THE COCKPIT. - Entrance to
the cockpit is made through the automobile-type door
on the right side of the cabin., The left-hand door is
recommended for entrance or exit only in case of
emergency. An auxiliary latch (figure §5) is provided
at the top of each door to secure it shut in flight. An
emergency door release handle {fipure 5) is located
forward of each door.

2. FUEL, OIL, AND COOLANT.

Fuel Specification No, AN-VV-F.T81
Octane 100
0il Specification No. AN-VV.-0-446

Normal Temperature Grade 1120 (S8AE No. 60)

Low Temperature Grade 1100 (SAE No. 50)

Coolant - Ethylene Gylcol Specification No, AN-E-2

3. PILOT PROTECTION.

Sections of armor plate and armor glass are in-
stalled in front of and behind the pilot, as well as at
other points in the airplane, He is protected from
enemy flre within the shaded areas shown in figure 2,
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Figure 2 - Armor Plate



4, POWER PLANT.

The Allison V-1710-85 engine in the P-39Q-1 air-
plane is a vertical “'V’’ type, ethylene glycol cooled
engine, connected with the reduction gear box in the
nose of the airplane by an extension drive shaft.

5 CONTROLS AND OPERATIVE EQUIPMENT,.

a. PILOT’'S SEAT. - The pilot’s seat (figure 9) is
nonadjustable and is equipped with a conventional-lype
safety belt and shoulder harness with locking and un-
locking adjustments. The shoulder harness is adjust-
able for individual size by operating the buckles lo-
cated at the shoulder of theharness. The shoulder har-
ness lock is the leverat the left-hand side of the seal.

For freedom of movement lean forward on the
shoulder harness approximately T inches and push
control lever at side of seat to the back position, The
above action locks shoulder harness in the slack po-
gition.

UPON TAKE-OFF, EMERGENCY LANDINGS,
AND NORMAL, LANDINGS the pilot must always se-
cure himself in the seat by pushing forward or the
control lever and leaning back in the seat, this will
put tensior on the shoulder harness.

b. AILERON AND ELEVATOR CONTROLS. - A
conventional control stick is equipped witha Ysqueeze-
tﬂm“triggw (figure 3) forfiring the fuselage and wing

machine guns, and a push button {fipure 3) for liring
the .37-mm cannomn.

Lock the harness to the rear be-
fore all take-offs and landings.

¢. RUDDER CONTROL. - Conventional foot pedals
are provided. (See figure 5.} Each pedal is equipped
with toe brakes for control of either or both main
wheels as desired, The pedals are adjustable to suil
the leg length.

(1) CANNON TRIGGER
SWITCH

2y MACH INE GUNS
TRIGGENR SWITCH

Fipgure 3 - Control Stick Grip

d. AILERON TRIM TAB CONTROL. - The alleron
trim tab control knob (figure 8) is installed on the
floor at the left of the pilot.

¢. ELEVATOR TRIM TAB CONTROL. - The ele-
vator trim tab control wheel ({igure 8] is located on
the floor at the left of the pilot.

{. RUDDER TRIM TAB CONTROL. - The rudder
trim tab control knob (figure 8) is locatedon the floor
at the left of the pilot.

g. LANDING GEAR
gle switeh for control of
the left of the instrument

CONTROLS. - Anelecirictog-
the landing gear is mounted to
panel approximately 8 inches
below the plexiglas cabin enclosure. (See figure 5.)
It is plainly marked “‘UP,’" “DOWN,"” and “QFF."" A
landing gear clutch handle (figure 9) and an emergency
hand crank (figure 9) is located on the floor tothe right
of the pilot to be used to raise or lower the landing
gear in case the electric power fails. A landing gear
warning light located on the tubular support at the left
af the main instrument panel glows when the throttle
is cut to one-third and the landing gear is not in the
locked down position.

h. HEATING AND VENTILATION. - The airplane
cabin is heated or cooled by two ducts located on the
cabin floor beneath the pilot's seat.

Two L-shaped control handles adjacent to one
another on the floor to the right of the pilot’'s seat
operate the butterfly flaps and regulate the tempera-
ture in the cabin. The air supply in the cabin 1s con-
stant and only the temperature may be regulated. The
forward control handle regulates the heat or cold from
the right-hand duct, and the rear control handle fig-
ure 9) regulates the heat or cold from the left-hand duct.
Push the handles down to supply heated air. Full the
handles up tosupply coldair. Intermediate adjustments
of the handles will give the temperatures desired.

air duct incase of bursted radiator
or prestone line.

i. FUEL TANK GAGES. - The fuel gage, (figure5)
located on the instrument panel, is put into cperation
when the ignition switch {ftFurE 5) and battery switch
{(figure 5) are turned “'ON,’

;:M
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In case fumes begin entering the
cockpit the cockpit heater should
immediately be switched to eold
air, This is to prevent prestone
fumes entering cockpit through hot

Total fuel capacity of thisairplane
{less auxiliary tank) is 86 U.5. gal-
long (71,6 Imperial gallons). No
fuel gage is provided for the auxi-
liary tank when it is installed.

FUEL SELECTOR VALVE. - The fuel selector
valve (figure 8}, located on the floor to the left of the
pilot, is the conventional type with positions for OFF,
“LEFT,” “RIGHT,” “RES," and "AUX" (belly tank).



E. RADIATOR SHUTTER CONTROLS, - Thereare
two radiator shutter controls,

(1) COOLANT SHUTTERS. - The coolant shutter
control {figure 9) marked “‘OPEN"" and "'CLOSE" is lo-
cated on the cockpit floor to the right of the pilot' s
seat,

(2) OIL SHUTTERS, - The oil shutters control
handle (figure 3) marked “OPEN"" and “"CLOSE" is lo-
cated on the fuselage turn-over beam at the pilot's
right hand.

1. PARKING BRAKE. - The parking brake handle
(figure 5) is located at the bottom center of the in-
strument panel.

B, ENGINE CONTROLS.

The engine controls are of the conventional type,
The throttle control may be locked in place by the
friction lock knob, located on the quadrant. Turn the
lock knob (figure 5) clockwise to lock the throttle in
place: A take-off stopis located approximately at the
top of the throttle quadrant to indicate the proper set-
ting for the take-off. This stop may be released by
raising the metal clip at the base of the knob and push-
ing the lever forward.

WAR EMERGENCY THROTTLE SETTING

The throttle quadrant on the P-39Q-1 airplane
iz equipped with a “"War Emergency Throttle
Stop.’’ This consists principally of a light
wire stop across the throttle lever slot at the
usual 50,5 inches He limit, In an emergency,
push the lever forward, breaking the wire, This
will increase the manifold pressure to 37 inches
Hg. Do not maintain the pressure for more
than 5 minutes at the most, and use it only in
emergency. The broken wire will indicate to
gervies mechanics that the ship will require
special attention,

7. PROPELLER CONTROLS.

The P-39Q-1 airplane is equipped with an Aero
Products hydraulic propeller. The propeller pitch
control lever (figure 5) 18 located on the inboard side
of the throttle quadrant.

8. CARBURETOR AIR FILTER AND HEATER.

a. Two controls for operation of the {ilter and
heater ([igure 8) are located In the cockpit at the left
of the pilot's seat on the turn-over beam. These con-
trols operate dampers in the alr ducts, The first con-
trol selects the desired amount of cold rammed un-
filtered alr which is led directly to the carburetor
through a duct leading from the air scoop located on
the top cowling directly over the carburetor, The
second control permits the selection of hot unfiltered
or cold [iltered air to the carburetor.

b, It is recommended that under extreme frigid
conditions, and when the airplane is kept in outside
alr, that a cover be placed over the carburetor air
scoop to prevent snow or ice from forming on the
scoop or entering the carburetor. In ¢ase a cover is
not placed over the air scoop, it is necessary to thaw
out the carburetor and scoop preflight. The heat of
the engine alone should not be relied upon to thaw out
these units because the extreme warm-up that would
be required would overheat the engine,

€. A carburetor air thermometer is installed on
the main instrument panel In the cockpit to calibrate
the temperature of carburetor air at all times,

d. Carburetor icing usually occurs with carburetor

alr temperatures below 500F (10°C) in high humidity
air. It is evidenced by roughness or loss of manifold
pressure,

5, MISCELLANEOUS EQUIPMENT.

a. RELIEF TUBE. - A relief tube is located be-
neath the right side of the pilot’s seat,

b. DATA CASE, (See figure 4,) - The data case is
attached to the under side of the left-hand section of
the forward fuselage gun compartment cowl,

c. FIRST-AID KIT. (See figure 4.) - A first-aid
kit is located on the left-hand cabin door,

d. MOORING KIT. (See figure 4.) - A mooring kit

is located on the deck of the aft fuselage.

e. SIGNAL LIGHT. - An AN-3089 signal light is
located on the right-hand cabin door.

f. FLASHLIGHT. - A flashlight is clamped to the
lower edge of the plexiglasframe onthe left-hand side
of the cabin,
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SECTION II

PILOT OPERATING INSTRUCTIONE

1. BEFORE ENTERING COCKPIT.

a. BALANCE DIAGRAM AND CHART. - Pilot
should make a thorough study of the balance diagram
and chart in section IIL

b. It is essential that the pilot DETERMINE THE
GROSS WEIGHT by referring to the WEIGHT AND
BALANCE CHART in section III. Check the listed
basic and alternate tabulated items against those loaded
in the airplane, If the airplane is loaded in accordance
with the “Basic Load Items’ whose weights are en-
tered under two loading conditions in the ""Alternate
Loading {Pn}unds}" column, the gross weight will be
found listed at the bottom of the chart. If any items
tabulated in the ‘‘Pounds’’ columns are omitted in the
loading of. the airplane, deduct the weight of these
missing items from the ‘‘Gross Weight'' and the an-
swer will be the correct gross weight as the airplane
is actually loaded.

¢, FLIGHT OPERATION INSTRUCTION CHART in
section 111 is provided for flight planning purposes.
The following outline may be used as a guide to as-
sist personnel in their use in FLIGHT PLANNING.

NOTE

If the flight plan calls for a continuous flight
where the desired eruising power and air speed
are reasonably constant after take-off and
climb to 5000 feet, the FUEL REQUIRED and
FLIGHT TIME mayv be computed as a “'single
section flight.”’

(1) Within the limits of the airplane, the fuel re-
quired and flying time for a given mission depend
largely upon the speed desired. With all other factors
remaining equal in an airplane, speed is obtained at a
sacrifice of range, and range is obtained at a sacrifice
of speed. The speed is usually determined after con-
sidering the urgency of the flight plotted against the
range required, The time of take-off iz adjusted so
as to have the flight arrive at its destination at the
predetermined time.

(2) Select the FLIGHT OPERATION INSTRUC -
TION CHART for the model airplane and gross weight
to be used at take-off. Locate the largest [igure en-
tered under “‘gph’’ (gallons per hour) in column I on
the lower half of the chart. Multiply this figure by the
number and,/or {raction of hours desired for reserve
fuel. Add the resulting figure to the number of gallons
set forth in the chart footnote No. 2, and subtract the
total from the amount of fuel in the airplane prior to
starting of engine. The figure obtained as a result of
this computation will represent the amount of gasoline

available and applicable for flight planning purposes
on the RANGE IN AIR MILES section of the FLIGHT
OPERATION INSTRUCTION CHART.

(3) Select afigure in the fuel column equal to, or
the next entry less than, the available amount of
fuel in the airplane as determined in paragraph l.c.(2)
preceding. Move horizontally tothe right or left and se-
lect a fipure equal to, or the next entry greater than,
the air miles (with no wind) to be flown. Operating
values contained in the column number in which this
figure appears, represent the highest cruising speed
possible at the range desired; however, the airplane
may be operated in accordance with values contained
under OPERATING DATA in any column of a higher
number with the flight plan being completed at a sac-
rifice of speed but at an increase in fuel economy.

(4) Using the same column number selected by
application of instructions contained in paragraph
1.c.(3), determine the indicated air speed and gallons
per hour listed at sea level in the lower section of the
chart under the subtitle OPERATING DATA. Divide
this “‘IAS" into the air miles to be flown and obtain
the calculated flight duration in minutes, which can
then be converted into hours and minutes and deducted
f~rom the desired arrival time at destination in order
to obtain the take-off time (without consideration for
wind). To allow for wind, use the above “IAS" as
ground speed and calculate a new corrected ground
speed with the aid of a flight ealculator or by a navi-
gator's triangle of velocities.

(5} The airplane and engine operating values
listed below OPERATING DATA in any single num-
bered column are calculated to give constant miles
per gallon at any altitude listed. Therefore, the air-
plane may be operated at any altitude and at the cor-
responding set of values given so long as they are in
same column listing the range desired.

RANGESlisted in column I under
““Max Cont Power' are correct
only at the altitude given in the
chart footnote 1, and the engine
and airplane operatingdata listed
under OPERATING DATA will
give constant miles per gallon if
operation is consistent with val-
ues set opposite the listed alti-
tudes.

(6) The flight plan may be readily changed at any
time enroute, and the chart will show the balance of
range at various cruising powers by following the
“INSTRUCTIONS FOR USING CHART' printed on
each chart.
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d. I the original flight plan calls for a mission
requiring changes in power, speed, gross wad or ex-
ternal load, in accordance with “GR WT" or “"EX-
TERNAL ITEMS" increments shown in the series of
“FLIGHT OPERATION INSTRUC TIONCHARTS" pro-
vided, the total flight should be broken down into a
geries of individual short flights, each computed as
putlined in paragraph l.c. in its entirety, and then
added together to make up the total flight and its re-
quirements.

e. OBTAIN FLIGHT CLEARANCE.

(1) In the event of war operations, secure radio
frequency assignment for the flight.

{2) i radio model SCR274-N is installed in the
airplane, be sure correct transmitter is installed and
tuned for proper frequency.

(3) Ifradio model S8CR522 is installed in the air-
plane, be sure correctcrystals are installed for proper
frequency.

(4) ENTRANCE TO THE COCKPIT is made
through the right-hand door. The door is opened by
pushing in the upper end of the flush handle causing it
to hinge out, uponwhich it canbe pulled upward, open-
ing the door.

2. ON ENTERING THE COCKPIT.
a. Special check for night {lying.

(1) Turn battery switch (figure 5) “ON.”

(2) Turn cockpit lights (figure 5) “"ON.”’ The
three cockpit lightsare all controlled by the one switch.

(3) Turn left fluorescent light (figure 5) “ON."

(4) Turn right fluorescent light (figure §) “ON.”

(8) Test-operate gun sight rheostat (figure 5).

(6) Test-operate the landing light by first operat-
ing landing light motor switch (figure 6). When light
is extended turn on the light switch (figure 6) for not
over 3 to 5 seconds. Test complete, operate motor
switch retracting the light.

(T) SIGNAL LIGHT. - Aremovable signal light is
located on the right-hand cabin door. The light is op-
erated by a switch located on the light.

b. Check for all flights.

(1) Ignition switch ({igure 5) “OFF.”

(2) Fuselage guns switch (figure 5) “‘OFF,"”

(3) Wing gun switch (figure 5) “‘OFF."”

(4) Cannon switeh (figure 5) “OFF.”

{5) Landing gear control switch (figure5) “'OFF."

HEY! DON'T GET IN THIS WAY, FOLLOW
YOUR INSTRUCTIONS

(6) See that control of landing gear clutch handle
(figure 9) is in position for electric operation of the

landing gear.
(7) Flap control switch (figure §) “OFF."

(8) Generator switch (figure 6) “ON.”

(9) Parking brake ““ON."" To set parking brakes
depress brake pedals (figure 5), and pull out on park-
ing brake handle. (See figure 5.)

(10) Adjust rudder pedals for correct leg length
by pushing outboard on the spring-loaded lever on the
outer side of each rudder pedal, adjusting them to
length and then release the lever, locking them in
place, BE SURE BOTH PEDALS ARE ADJUSTED
EQUALLY. Check for full right and left movements
of the rudder.

(11) Check for free movement of control sur-
faces.

(12) Check oxygen control valve and supply.
3. STARTING ENGINE.
a. WITH AIRPLANE IGNITION SWITCH "OFF"

turn propeller over two or three complete revolutions
by hand.
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b. Turn battery switch {figure 5) “"ON.”
¢. Check fuel supply of right and left tanks.

d. Turn ignition switch on (figure 5) to ““BOTH."
The fuel quantity gage, the carburetor air, and the
coolant give readings upon operation of the ignition
switch., (The coolant will not register if lts tempera-
ture is below 50°C (122°F).)

e, Turn fuel selector valve (figure B) to ‘"RES
TANK."

NOTE

Belection of the reserve tank s recommended
as it provides sufficientfuel for both “"WARM-

UP" and “TAKE-OFF."

{. Set the mixture control lever (figure 5) to the
“IDLE CUT-OFF" range,

g. Crack thethrottle (figure 5}open approximately
1 inch.

h. Turn electric booster fuel pump switch ‘‘ON"
and prime engine. Priming completed, TURN ELEC-
TRIC BOOSTER FUEL PUMP SWITCH ""OFF."

i, Give the primer (figure 5) two or three full
strokes when engine is cold and one-half or onefull
stroke when engine is warm.

j. Energize the starter by pressing the starter
pedal (figure 7) downward with the heel and hold un-
til the inertia flywheel at the starter sounds as though
it has reached maximum rpm. Thenengage the starter
by tipping the starter pedal forward with the toe. Hold
pedal until the engine fires regularly, then release,
WHEN THE ENGINE STARTS, PUSH MIXTURE CON-
TROL HANDLE (figure 5) FORWARD TO "AUTO-
MATIC RICH."

NOTE

Should engine stop, return the mixture con-
trol to ““IDLE CUT-OFF" position immedi-
ately to avoid flooding the engine with fuel, as
the fuel pressure will build to normal operat-
ing pressure of 16 pounds per square inch
when engine starts firing.

I engine is not overloaded, another start can
be made using the same procedure, In case of
overloading, the next start should be attempted
without priming.

4, ENGINE WARM-UP.

a. The engine should be warmed up at a speed that
is freefrom vibration, under 1400 rpm. During engine
warm-up test-operate the flaps by placing the flap
switch (figure 5) in the “DOWN"" position until the in-
dicator on the top surface of the left-hand outer wing

panel at the flap shows fully down. Then place the
flap switch in the ““UP'" poaition until the indicator
shows fully up.

b. Operation is assured for flight when the OIL
TEMPERATURE GAGE (figure 5) shows a tempera-
ture of not less than 309C (B8°F) and the COOLANT
TEMPERATURE GAGE ([lgure 5)shows a temperature
of not less than 859C (185°F). The oil pressure gage
may f[luctuate during warm-up, but this should sub-
side when the oil temperature increases, eventually
becoming practically steady,

If the oil pressure is not established within ap-
proximately 15 to 30 seconds after starting, STOP
THE ENGINE by setting manual mixture control in
“IDLE CUT-OFF" and investigate the trouble,

¢. Allowable engine operation for take-off as fol-
lows:

(1) Maximum rpm 3000 at sea level manifold
pressure, fuel, Specification No, AN-VV-F-T81
amendment 5. 50.5 inches Hg (5 minutes operation
only).

WAR EMERGENCY RATING

(2) Maximum rpm 3000 at sea level manifold
pressure, fuel, Specification No, AN-VV-F-781 amend-
ment 5, 57 inches Hg (5 minutes operation only).

(d) Oil pressure 55 pounds minimum, 8% pounds
miximum,

{4) Oil temperature: Grade 1100, oil 85°C (1859
F). Grade 1120, oil 95°C (2039F).

(5) Coolant temperature: 1259°C (2579F) maxi-
mum, 85°C (185°F) minimum.

(6) Reduction gear oil pressure: 190 pounds
maximum, 70 pounds minimum,

(7} Fuel pressure: 15-16 pounds. When using
amendment 4 fuel, reduce engine operation and per-
formance 10 percent.

9. ENGINE AND ACCESSORIES GROUND CHECK.

a, Magnetos should be tested individually when the
engine is warm to check for loss of engine revolutions
and manifold pressure.

Single magneto checks should be made at an en-
gine speed of 2300 rpm with the propeller control
lever setat ““TAKE-OFF"" (full low pitch)and mixture
control lever in ‘“AUTOMATIC RICH" position.

It is normal for the right magneto (exhaust) to
decrease B0 rpm and the left magneto (intake) to de-
erease 60 rpm.

Loss of speed in excess of 100 rpm generally in-
dicates faulty ignition or spark plugs.

a i %



b. PROPELLER. - To assure efficient operation
of the Aero Products propeller, move the propeller
pitch control lever, located onthe engine control quad-
rant (figure 5), back and {forth from 1400 rpm to 2300
rpm several times to free the oll inthe hydraulic sys-
tem; then push forward to take off,

Do not make single magneto
checks over 2300 rpm and 30
inches Hg manifold pressure.
The checking of the ignition
switch for proper ‘‘ground’’
when in ““OFF"" position should
be accomplished at ‘‘idling"’'
speed only.

6. TAXYING INSTRUCTIONS.

a. Release the parking brakes by depressing both
brake pedals.

BEFORE ATTEMPTING "TAKE OFF"
RELEASE PARKING BRAKES

b, From a standing start itis not possible to start
a sharp turn in one direction i the airplane has been
stopped with the nose wheel pointed in the opposite
direction. Get the airplane moving and then apply
brakes in direction of the desired turn.

¢. Clear the engine by a ‘‘burst’’ of throttle and
taxi down the runway for take-off position. It is rec-
ommeénded that the oil and coolant shutters be open
when taxying, When the throttle is applied quickly
there is a tendency for the airplane to swing to the
left, This is due to engine and propeller torgque and
may be easily corrected by application of ““full right
rudder’’ or a combination of “‘right rudder” and
““right brake."”’

Turning the airplane with one
wheel locked is very bad prac-
tice, as itgrinds rubber from the
tire and may overstrain the
spindles of the main landing gear
to a point where they will later
fail on landing or take-off,

7. TAKE-OFF.

a. Both cabin doors must be tightly closed and the

auxiliary latch (figure 5) above each door securely

fastened, This latch prevents the door from opening
at high speeds. In case of an emergency rest assured
that the cabin doors can be immediately released as
the emergency release handles (figure 5) break all
door fastenings,

b, Set mixture control to “FULL RICH."

¢, It is recommended that the trim tabs be set for
the take-off as follows:

Rudder trim tab - 4 graduations ‘‘Right Rudder."”
Elevator trim tab - 3 or 4graduations ‘‘Nese Up."’

Aileron trim tabs - “Zero'' setting,

NOTE

PROLONGED IDLING OR TAXYING WILL RE-
SULT IN FOULED PLUGS; THIS CAN BE
REMEDIED BY A BURST OF THROTTLE TO
APFROXIMATELY 2200 RPM.

d. The coolant shutter control (figure 9) and the
oil shutter control {figure 9) must be adjusted prior
to take-off to suwit prevailing climatic conditions,
Further adjustment must also be made in flight to
maintain the necessary operating temperatures.

e, It is recommended that a mechanical take-off
be made. I flapsare desired for take-off donot lower
over one-fourth, Because of the tricycle landing gear,
it is a good practice to ease the ship from the ground
when an indicated air speed of 100 mph 15 attained. A
tendency to pull to the left will be noticed but can be
corrected by application of right rudder, The tendency
to pull to the left will disappear as the airplane gains
speed,

f, After reasonable altitude has been gained, turn
the landing gear switch (figure5) to *'UP,"’ raising the
landing gear.

g. Turn theflap switch (figure5) to “UP’’" (assum-
ing the flaps have been used in take-off ).

h, Place the landing gear and flap switches to the
“OFF" position.

i, Now throttle down toa manifold pressure of ap-
proximately 37.5 inches Hg, reducing the engine speed
to about 2600 rpm.

8. ENGINE FAILURE DURING TAKE-OFF.

Should the engine fail during take-off, put the nose
of the airplane down and maintainflying speed. Ralse
the landing gear H the ground is not level ahead and
fully lower the flaps. Thenturn the ignition switch off
and land straight ahead.

ATTENTION

Drop belly tank or bomb before a forced land .
ing.
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NOTE

Dropping Belly Tank, - When it ia necessary to
drop the belly tank in flight, pull the release
handle and at the same time Lift the airplane
gently from the falling tank by pulling back
slightly on the stick. DO NOT PULL THE
NOSE UP S0 SHARPLY THAT THE TAIL
DROPS ENOUGH TO STRIKE THE TANK.

8. CLIME,

The best ¢limbing speed of this airplane is as fol-
lows:

a. Altitudes up to 5000 feet 162 1AS

b. Altitudes 5000 feet to 10,000 feet 160 IAS

¢. Altitudes above 10,000 feet 158 1IAS
with a drop of one mph for every 1000 {eet additional
altitude,

10, FLIGHT OPERATION.

a. To increase engine power durlng flight, set the
mixture control lever {figure 5) inthe "' AUTO-RICH"
position, adjust the propeller control lever (figure §)
to the desiredrpm and increase manifold pressure as
desired.

b. To decrease engine power during flight, adjust
the throttle {figure 5) to the desired manifold pres-
sure, adjust the propeller control lever (figure 5) to
obtain the desired rpm, and then readjust the mixture
control lever as necessary.

11. GENERAL FLYING CHARACTERISTICS.

a. Fuel selection was noted “‘reserve tank'' for
“take-off.’”’ After take-off proceed as follows:

(1) After about 20 minutes switch to belly tank
(“*AUX"") and run it dry.

{2) Run "‘right tank'’ dry,
(3) Run “left tank" dry.
(4) Switch to ‘'reserve.’’

NOTE

““Left tank’’ will partially refill in flight due to
vent return lines,

Never turn selector wvalve to
“AUX," (belly tank) when it is
not installed,

b. In crulsing flight, the following gages and thelr

respective readings give the most satisfactory indica-
tion of the engine's performance:

RPM 1600 to 2400
Oil Inlet Temperature 60°C (140°F) to 80°C (176°F)
Oil Pressure (Pounda 60 to 70

Per Square Inch)
Coolant Outlet Tem- 100°C (2129F) to 120°C (248°
perature F)

IF YOUR INSTRUMENTS ARE OFF —
DON'T TRY TO FIX 'EM
LAND AND HAVE A MECHANIC DO THE JOB

CAUTION

In the event any of the above-mentioned opera-
tion gages appear very irregular, it is recom-
mended that the engine be throttled down. Then,
if the cause of the irregularity is not apparent,
land the alrplane and have the trouble investi-
gated and corrected,

When flying with the auxiliary (or belly tank) it
will be noticed that the airplane is slightly unstable
when making a sharpbank at slow speeds. It is there-
fore recommended that the pilot malntain his {lying
speed and avold sharp turns and banks with auxiliary
tank,

12, ENGINE FAILURE DURING FLIGHT,
Should the engine fail during flight the altitude at

which the airplane is flying will greatly determine the
action of the pilot,
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Ignition switch, booster fuel pump and fuel selector
must be turned ‘‘OFF."”’ Drop belly tank or bomb before

landing.

a, If flying at a reasonably high altitude, proceed
as follows:

[udging from the landscape determine the best
place toland and put nose of airplane down sufficiently
to maintain flyving speed 130 mph IAS to successfully
reach point where landing s to be made. The pilot
must decide whether or not it is advisable to lower the

landing gear.

Tﬂ If the field is rough, leave the
landing gear retracted. If field
is smooth, extend landing gear.

= If in doubt leave it retracted.
Use full flaps and land straight

ahead.

b, I the airplane is flying at a rather low altitude
it is recommended that the pilot proceed as follows:

Ignition switch, booster fuel pump and fuel selec-
tor must be turned ‘‘OFF."

Leave landing gear retracted, and keep nose of
the airplane down to help maintain flying speed - 130
mph IAS. As the airplane nears the ground it is ad-
visable tolower the flaps and land with as high an an-
gle of attack as possible (that is, tail down ).

13. STALLS.

This airplane has g:md stalling characteristics
(about 105 mph flaps “UP’’ or 80 mph with flaps
“DOWN’’). The airplane will mush considerably at
stalling speeds. The stall occurs first at the center
section of eachwing panel and progresses outboard. To
recover, allow the speed to build up sufficiently or ap-
proximately between 130 and 140 mph so0 as to com-
pletely unstall the center section.

14, SBPINS.

Deliberate spinning is notrecommended. However,
if a spinoccurs, rapid recovery canbe made as follows:

a. PRERECOVERY.
{1} Throttle must be off.

{2) Propeller control must be in the low rpm po-
sition.

(3) Stick full back.
b. RECOVERY.

fl}_ Apply full opposite rudder when spin is at its
slowest.

(2) Wait until rudder effect is noticeable, then
apply full forward stick and ailerons against the spin
regardless of ammunition load in the wings.

¢. The spin is usually oscillatory in rate, and it is
mandatory that the opposite rudder be applied when
the spin i= at its slowest.

d. If the procedure above is followed, the alrplane,
will recover in one-half turn. I the procedure is not
followed closely, the airplane may not recover.

15. ACROBATICS.

a. Normal loops, slow rolls and Immelmans are
all done with ease,

b. Cage flight indicator before doing acrobatics.
168. DIVING.

a. It is necessary to trim nose heavy when diving
this airplane, otherwise the airplane will make a se-
vere pull-out as speed is attained, Also when diving,
the airplane will tend to yaw to the right, and left
rudder must beused to overcome this, The maximum
permissible diving speed is 523 mph, 475 mph is the
maximum recommended indicated air speed.

b. To decrease the possibility of the engine mal-
functioning and missing considerably, upon opening
the throttle, after pull-out from POWER OFF DIVES,
the following precautions will be rigidly observed:

“‘DO NOT CLOSE THE THROTTLE TO ALLOW A
MANIFOLD PRESSURE OF LESS THAN 20 INCHES
HG DURING DIVE."

WARNING

PULL-OUTS FROM DIVES ARE TO BE
STARTED AT 10,000 FEET MINIMUM ALTI-
TUDE.

17. NIGHT FLYING.

a. The operation of the fluorescentlights is as fol-
lows:

(1) For visible light for map reading, etc., shut-
ters should be full open.

(2) For fluorescent light (invisible) to irradiate
instruments, rotate the knurled knob until the shutters
are closed.

NOTE

PROPERLY SET FOR THIS POSITION (IRRA -
DIATION OF INSTRUMENTS) THE INSTRU-
MENT PANEL AND THE INSTRUMENT FACES
ARE NOT LIGHTED. ONLY THE MARKINGS
(FIGURES, HANDS, POINTERS, KNOBS, ETC.)
WILL BE VISIBLE,

b. When lowering the landing light a sharp nib-
bling on the control stick isfelt. Do not lower landing
light over 130 mph indicated air speed.

Chaan far vislble Hght close For Huorescent light

Figure 13 - Fluorescent Light
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18. EMERGENCY EXIT.

Trimairplane nose heavy and turn ignition and bat-
tery switches off. Pull emergency release handle and
push out on door. (Right-hand door recommended as
it provides no obstruction. )

NOTE

Door will release when handle isapproximately
90 degrees to side of airplane. Slightly bank
alrplane to the right and slide off wing.

18, APPROACH FOR LANDING.

a. Turnthe fuel selector (figure B) to reserve tank
and turn on electric booster fuel pump., Move mixture
control to ‘‘FULL RICH.”

CAUTION
Never use left tank for take-off or landing.

b. Next lower the landing gear at a speed not over
200 mph. Awarning light, located on the tubular sup-
port at the left-hand side of the main instrument panel
(figure 5) glows when the throttle is cut to one-third
and the landing gear is not in the locked down position,

c. Lower the flaps if desired, or if necessary be-
cause of a short field (full flap may be used when
landing). Position of the flaps is shown by a direct
indicator on the left wing, over the flap area and near
its outboard edge. This indicator is a semicircular
piece of plastic that projects from a slot in the trail-
ing edge of the wing. When the flap is fully up, the
indicator is not vizsible. When the flap is one-third
down, the yellow portion of the indicator projects
above the wing surface. At full down position, the in-
dicator shows one-third yellow and two-thirds red.

d. Return ‘““landing gear switch”' to ""OFF."

N _ R e P
CAUGHT WITH HIS FLAPS DOWN—

e, Return ““flap switch’' to "'OFF."”
{. Emergency operation of landing gear.

In the event the landing gear does
not extend, crank it down manually
by means of the emergency hand
crank.

{1) Place landing gear switch in "'OFF "’ position.

{2) Turnthe landing gear clutchhandle rearward;
slow the airplane down to 130 mph or slightly less and
by means of the raichet emergency hand crank, oper-
ate the landing gear down. If unsuccessful, reverse
the ratchet and operate the landing gear up. Then re-
verse the ratchet again and repeat.

(3) A normal approach is a glide. With flaps
full down and power off, the glide path and glide atti-
tude of the airplane are extremely steep, and it is
necessary to maintain a gliding speed of about 130 mph
IAS in order tohave sullicient control to level out be-
fore contacting the ground. If a power on approach is
made with the airplane in about the landing attitude, a
gliding speed of 110 mph IAS is required.

g. THEN LAND.

(1) Forget that the ship has a tricycle-type land-
ing gear and make a normal type landing. This type
landing should be one where the nose of the airplane
is well up and the main wheels touch the ground be-
fore the nose wheel, (In other words a landing atti-
tude equivalent to that with a conventional gear.) This
type landing will result in a landing speed between
05 and 100 mph IAS. Once the main wheels touch the
ground, the plane will without any helpfrom the pilot,
nose down until the nose wheel is on the ground. There
will be no tendency whatsoever for the airplane to
ground loop or bounce.

(2) During the landing run, do not lock the brakes
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BE CONTENT TO BE A PilOT
USE YOUR BRAKES AS RECOMMENDED
PON'T BE A COWBOY

or apply them continuously. It is recommended that
they be applied, then released numerous times, thus
preventing severe wear on the tires and overheating
of the brakes. Stopping will be accomplished equally
as well if done in this manner,as it would by applying
and holding on full brake.

NOTE

This point Is stressed as application and hold-
ing onfull brake will lockthe wheels and cause
skidding, which will in all probability, ruin the
tires on the main wheels.

(3) It should also be emphasized that due to the
favorable landing characteristics of this airplane, it
is not necessary toland at speedsabove 85 to 100 mph
IAS. In fact, the landing run increases greatly in re-
lation to the landing speed, that is, a pilot landing at
140 mph IAS requires two times the landing run nec-
essary for a landing accomplished at 95 mph IAS.

(4) In approach for landing in cold weather, it Is
advisable not to idle engines at low speed, They should
be run up and checked frequently for ability to accel-
erate.

(5) While taxying back to the hangar, the flaps
should be retracted, the oil and coolant shutters should
be “OPEN."’

20. ETOPPING THE ENGINE.

a. Place the propeller governor lever in the “IN-
CREASE RPM’’ position,
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b. Set the mixture control lever to the ‘‘IDLE
CUT-OFF"’ position, and at the same time move the
throttle to the ‘‘FULL OPEN"’ position.

c. When the engine ceases firing, turn the ignition
switch to the ““OFF'’ position.

21. BEFORE LEAVING COCKPIT.

a. Place all cockpit light switches, pitot heater
switch, fuselage light switches, ete., in ‘“'OFF’’ posi-
tion. (See figure 5.)

b. Place battery switch in "'OFF’’ position. (See
[lgure 5.)

c. Cage flight indicator.

d. Unlock auxiliary door latches prior to opening
cabin doors.

e. I oxygen has been used during flight, close
valves to prevent leakage.

22. OIL DILUTION.

0il dilution is recommended when outside temper -
ature is below 32°F (0°C). The dilution of the oil is
accomplished prior to stopping the engine by operat-
ing the oil dilution valve switch (figure 6) to “ON"
for approximately 4 mlnutes with the engine running
at approximately B0D rpm., The 4-minute operation of
the oil dilution valve switch is recommended as this

THIS ¢UY DIDN'T USE HIS HEAD,
NOW HE'S LUCKY HE ISN'T DEAD.



period has given most satisfactory dilution when oil
and coolant temperatures have not been too high at the
time of dilution. When coolant temperatures are too
high {over 100°C (212°F) for coolant and 40°C (104°F)
for oil), it will be necessary to shut the engine off and
allow to cool; then again start the engine and proceed
as described above.

NOTE

One quart of gasoline enters the oil system
per each minute of operation of the switch at
approximately B0OO rpm. This will vary at dif-
ferent rpm, but there is very little danger of
overdilution.

23, MANEUVERS PROHIBITED.
a. The following acrobatics are prohibited:
(1) Outside loops and spins.

(2) Never try any acrobatics with a tail-heavy
airplane.

24. MANEUVERS NOT RECOMMENDED.

a. The following acrobatics are not recommended:

(1) Smap rolls.
(2) Spinning.

25. IN CASE OF FIRE.

Frocedure in case of firedepends principally on the
pilot’s judgment, type and extent of the fire, and altitude.
Fires outside the cabin enclosure sometimes may be
blown out al reasonable altitudes by putting the airplane
into a dive. If the fire has gained such great headway
that it is impossible to extinguish the flames, bail out.

If too near the ground to bail out, land the airplane
at once,

CAUTION

In case fumes begin entering the cockpit the
cockpil heater should immediately be switched
to cold air. This is to prevent prestone fumes
entering cockpit through hot air duct in case
of burst radiator or prestone line.
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SECTION III

FLIGHT OPERATION DATA

1. DETERMINING GROSS WEIGHT.

Refer to the WEIGHT AND BALANCE CHART in
this section and check the listed baslc and alternate
tabulated items against those loaded in the airplane.
H the airplane is loaded in accordance with the
“iBasic Load Items'' whose weights are entered in
the ‘‘Pounds’’ column, and the “Alternate Items’
whose weights are entered under four loading condi-
tions in the “Alternate Loading (Pounds)’ column,
the gross weight will be found listed at the bottom :::1:
the chart. If any items tabulated in the "Pounds
columns are omitted in the loading of the airplane,
deduct the weight of the missing itemsfrom the “Gross
Weight,”" and the resulting figure will be the correct
gross welght as the airplane is actually loaded.

2. FLIGHT PLANNING.

a. GENERAL.

(1} A series of the charts on the following pages
is provided to aid in selecting the proper power and
altitude to be used for obtaining optimum range of the
airplane. A chart is provided for each airplane con-
figuration with its probable range of gross weight,

(2) If the flight plan calls for a continuous {light
where the desired crulsing power and alrspeed. are
reasonably constant after take-off and climb and the
external load items are the same throughout the flight,
the fuel required and I]iﬁht time may be computed as
a 'single section flight.”" If this Is not the case, the
flight should be broken up into sections, and each leg
of the flight planned separate since dropping of ex-
ternal bombs or tanks causes considerable changes
in range and the air speed for given power. (Within
the limits of the airplane, the fuel required and flying
time for a given mission depend largely upon the
speed desired, With all other factors remaining equal
in an airplane, speed is obtained at a sacrifice of
range, and range is obtained at a sacrifice of speed.)

b. USE OF CHARTS.

(1) Although instructions for their use are shown
on the FLIGHT OPERATION INSTRUCTION CHARTS,
the following expanded information on proper use of
the charts may be helpful.

(2) Select the FLIGHT OPERATION INSTRUC-
TION CHART for the model airplane, gross weight
and external loading to be used at take-off. The

amount of gasoline available for flight planning mur -
poses depends upon the reserve requlred and the
amount required for starting and warm-up. The fuel
required for warm-up is set forth on the chart. Re-
serve should be based on'the type of mission, terrain
over which the flight is to be made, and weather con-
ditions, The fuel required for climb and time to
climb to various altitudes is shown on the TAKE -OFF,
CLIMB, AND LANDING CHART. Fuel remaining
after subtracting reserve, warm-up, and climb fuel
from total amount available is the amount to be used
for flight planning.

{3) Selectafigure in the fuel column in the upper
section of the chart equal to, or the next entry less
than, the amount of fuel available for flight planning.
Move horizontally to the right or left and select a
figure equal to, or the next entry greater than, the
distance (with no wind) to be flown., Operating values
contained in the lower section of the column number
in which this figure appears, represent the highest
cruising speeds possible at the range desired. It will
be noted that the ranges listed in column [ under
“‘Maximum Continuous Power  are correct only at
the altitude shown by the note on the chart for this
column. The ranges shown in column II and other
columns to the right of column II can be obtained at
any of the altitudes listed in the Density Altitude
column. All of the power settings listed in a column
will give approximately the same number of miles per
gallonif each isused at the altitude shown on the same
horizontal line with it. MNote that the time reguired
for the flight mav be shortened by selection of the
higher altitudes. In long range cruisings, it is im-
portant that altitude, air speed and rpm be held con-
stant. The manifold pressure should be changed as
required tohold the above values reasonably constant.

(4) In order to obtain the flight duration, pilot’s
indicated air speed must be converted to true air
speed and this true air speed divided into thealr miles
to be flown. True air speed may be obtained first by
correcting pilot’s indicated air speed for positi6n
error to obtain an approximate calibrated indicated
air speed, then apply the pertinent altitude correction
factor to this calibrated indicated air speed. (The
air-speed indicator on the P-39% series airplanes
reads about two (2) miles per hour slow at 150 miles
per hour and about ten miles per hour =slow at 300
miles per hour.) The following table shows the ap-
proximate true air speed corresponding to pilot's
indicated air speed on the P-38 series airplanes.
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Pl Approximate True Alr Speed the INSTRUCTIONS FOR USING CHART printed on

IAS 5,000 10,000 15,000 20,000 each chart.
150 165 180 180 210 IMPORTANT
200 220 240 260 280
260 270 300 320 350 The above instructions and following charts do
300 330 360 380, 415 not take into account the effect of wind. Ad-
150 380 420 450 480 justments to range values and flight duration
to allow for wind may be made by any method
(6) Theflight plan may be readlly changed at any familiar to the pllot such as by the use of a
time enroute, and the chart will show the balance of flight caleulator or a navigator's triangle of
range avallable at varlous crulsing powers by following veloclties.

. t @
F.—" e ) %Eifu""!ﬁg E.E.-WHLE ;gfg
1 ;| -
£ I Jr%
= ""—'-—._.___}_\_-__-__.‘.-_H
5 =
2l e
25
= 106 15 _qunn) 0 G Mg gt
P=33(=1-BE
T
HOR | TONTAL YERTICAL } HORIZONTAL YERTICAL
WO, | ITEH WEIGHT | ARM  MOMEMT | ARM  MOMEMT HO. | ITEM WEJGHT | ARM  MOMENT | ARM  HOMENT
la| PILOT AND CHUTE 200.0 | 125 25000 L] 6300 I4 | ARMOR PLATE-WiIMD-
1.| FUEL [B7 GAL.) 522.0 | 134 Ba9448 62 32364 SHIELD 8.2 95 fra ] 1458
H.| DIL ENGIME (6.2 GAL) B5.5 | 238 | | 6T 38 1767 5. | ARMOR PLATE-TURMOVER 15.8 | 142 2244 ag Ty
B.| DIL BEAR BOX (2 GAL) 15.0 k1] 570 | 32 $a0 I5. | ARMOR PLATE-IMST,
G.| 37THM INSTALLATION 138.% &7 13545 a3 a3yr BOARD 2.3 a0 252 22 B2
G| ITHH AMBUNITION 60,0 &7 yi20 ai 1860 ITe | ARMOR FLATE-OIL TANE 29.0 | 2wd Tisz ua 1218
To| 50 CAL. IMSTALLATIDN I1B. | ARMOR PLATE-AFT CABIN ig.2 | 143 2603 ] I8
(FUs.] IG1a7 Té 1ira| 9 433 | 18 | ARMOR GLASS-WIND-
Ba| 50 CAL. AHMUMETHON | 24.0 BD G830 u Ya&a SHIELD 21.7 | 104 2300 iy 304
8. 50 CAL. IMSTALLATI O USEFUL LOAD |8BB.8 | | VEIE (2097268 | uEMND| BTEI3
Wing) j45.0 | 134 9395 BS 4825 WEIGHT EMPTY (WHEELS
P0. | 50 CAL. AHMUN | TION ia6.0 | 133 2UTIE 55 [ o DOMWN) BER3 .8 BOI3ZT 267629
Ble| GUM SIGHT IW3TALLA= GROSS WEIGHT [WHEELS
T i0M .4 | o7 RED % iy | DOWK) 7ETO.0 | 133.E5 lﬂll'.'lﬂ. §5.58 | 3TSAD
bia| ARMOE PLATE-GEAR BOX T0.T 21 1485 Lo 824 LANDINE SEAR UP +4589 —8065
13| ARMOR PLATE-FUME ir.o aq 2430 29 B3 BROSS WE | GHT{MMEELS I.IF‘I TETO.0 | 13822 | 06062 . 4B.GE | BET2ST
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WEIGHT & BALANCE CHART

% .E. E CG LIMITS (IN INCHES! AFT OF REFERENCE DATUM LINE
i AIRPLANE MODELS CONDITION FW'D AFT
EE g .......................................... TAKE-OFF . .. ... . ...
.............. P-3Q0-\-PE . .. .. .. ... LANDING
" BASIC WEIGHT ITEMS ﬁl‘ﬂl.llllﬂ
WEIGHT EMPTY (INCLUDING TRAPPED FUEL AND OIL) INCLUDING RADID
EQUIPMENT:
NAVIGATION LB, PHOTOGRAPHIC LB. OXYGEN T |
ARMOR PLATE & GLASS — B i3
PYROTECHNICS (FLARES, ETC.J_ = Ak
l._l_I'.HhMEH‘I' == e
_FIXED GUN INSTALLATIONIS!: [ & J_50 CAL 287 1B, ( r___ CAL.____1B; GUNSIGHT _u B[ 3y
H.HIH_.E_FI..IH IHETAI.LAT!GHISII { I — l:-ll. — [ :I___ CalL LB,
| CANNON INSTALLATIONIS: ( | )37 MM 238 '-' ] T —T T
RADIO: MODELISI_SCR-522 § SCR-535 T
TOTAL BASIC WEIGHT €6 INCHES AFT OF REFERENCE DATUM LINE) SUIE

- " ""“"/""'|

ALTERNATE LOADINGS [POUNDS)
ITEMS OF USEFUL LOAD maximum| gooc | noRuaL
FUEL LOAD
PILOT (200 LB. INCLUDING PARACHUTEL - = 200 200 | 200
CREW (200 LB. EACH INCLUDING PARACHUTE) B .
PASSENGERS (200 LB. EACH INCLUDING PARACHUTES)
BAGGAGE L LB. MAXIMUM) S
~ FUEL 16 LB,U.5. GAL OR 7.2 LB,/IMP. GALL: ~ US GAL MP. GALJ
e WING TANKS g7 | 7.5 V| &73 522 -7
e AUX, TANK 75 1 s2.5 M uho
I )
[ ) [ ) B )
— 1 ) (R
| }
OIL (7.5 LB,/U.S. GAL. OR 9 LB, IMP. GAL): * 3 1 68 ] 82 82 &2
| EXTRA _ 5.4 0 w5 |} 4l _—
EXTRA TANKIS) INSTALLATION m
~ BOMB INSTALLATIONIS): || INTERNAL AT _ —__LB.EACH
| [ | JEXTERNAL AT 500 5_.__I.H. EACH 51§
| TORPEDO INSTALLATION 2
| AMMUNITION
| IOo0IRD.OF .50 CAL; | ! RD. OF CAL. _
[ 30 ) RD. OF AT MM | RD. OF __ —MM.| 370 | 370 370
" F!EL].I_I!'ES_I .5. GAL. IH EEM.‘H'I Bl 06 BOeS T&T0
GROSS WEIGHT
[ —— —
DISTANCE (IN INCHES) THAT CG IS AFT OF REFERENCE DATUM LINE

=B



q £
3|3 AIRPLANE MODELS SPECIFIC ENGINE ENGINE MODELS
£ .|z
o 00 | =
] T e FLIGHT CHART
£%|° P-390Q--BE S ATEYEE,
FUEL oiL oiL COOLANT "
i it Fa Rl i MAX. PERMISSIBLE DIVING RPM:. .. ...,
We/$a. M) | nBsa My | ¢ “F = | F COMDITION ALLOWABLE OIL CONSUMPTION
DESIRED 12-18 80-70 |80-8d wo-i781E-115 MAX.CONT, | ..13.3  USOT/HR.. 22.2 |MP.PT/HR
MAXIMUM 8 85 | o5 | 203|125| MAX. CRUISE | ..10.Q. US.QT/HR. . 18.7 .IMP.PT/HR
MINIMUM 12 55 ;; | __H’E[I—.. - GEAR|OIL M SPECIAC | ...5-1. US.QT/HR.. B-12 IMP.PT/HR
IDLING 10 15 PRESSURE 1* OIL GRADE: (S). . . . . R W), 000, .
SUPERCHARGER TYPE: SINGLE SPEED, SINGLE STAGE, GEAR DRIVEN FUEL GRADE: 100" OCTANE
PERA MANIFOLD CRITICAL ALTITUDE - USE LOW MIXTURE FUEL ROW MAXIMUM MAXIMUM
gmnm""n RPM | PRESSURE | [SHOR — H BLOWER CONTROL | 'GAL/MR/ENG.) | CYL TEMP. DURATION
BOOST) WITH RAM NO RAM = BELOW: POSITION us. 1P, e " (MINUTES]
TAKE-OFF 3000 | 50.5 1200 | SEA LEVEL EL:HE 142 18 5
WAR : | __ruu_ B T e = T
EMERGENCY 3000 57.0 420 @000 = RICH 170 2 SEE 5
. e ln = = == | E_ T IS T Ci B, - -
MILITARY 3000 | uM.5 1125 18,800 S ‘gﬂﬁ 138 18 COOLAMT 15
MAXIMUM ' T2 uTo | = K
CONTINUOUS 2800 38 .2 1000 |4, 000 E ':'il E | O =1 TEHF.
MAXIMUM il i o e | o B M
| cruse 2280 f' .7 750 14, 000 er gl 74 al
MINIMUM
SPECIFIC
CONSUMPTION

REMARKS: * FUEL GRADE - AN-YY-F-TBI (AMEMD. B)
** REDUCTION GEARBOX DIL PRESSURE: IDLING 15 LB/SQ.IN,; MINIMUM CRUISE (1800 RPM) 40 LB/S0 IN.




-EE-

AIRPLANE MODELS

ENGINE MODELS

1 P30 RE TAKE - OFF, CLIMB & LANDING CHART  vy-|71I0-85
' TAKE-OFF DISTAMNMCE (w rser)
HAED SURFACE EUMWAY SOD-TURF RUNWAY SOFT SURFACE RUNWAY
o | Wino | AT SEA LEVEL | AT 3000 FI. | AT 6000 FI | AT SEA LEVEL | AT 3000 FT. | AT 6000 FI. | AT SEA LEVEL | AT 3000 F. | AT 6000 FT.
[IN LBS.] [{MPH]| ORCUND | 10 CLEAR | GROUMD | 70 CLEAR | GROUND | 1O CLEAR | CHOUNG | 10 CibAR | GAOUND | 7O CEAR | GROUMD | 7O GLEAR _Hﬂ_""l;l 10 ciean | smount | 1o csan | emcuno | o cueas
[T 58 DR (Y] [ TR L (LT TH LT [t - VR LR [ T [1T2] e oal FUN 50" Op LetL] 50° Ok LL] 307 OdL
0 1660 2600 12000 | 3080 250 INEQ 1700 | 2850 2060 3150 2300 3500 1 800 2760 2150 32540 250 3650
28100 0 11580 1860 1w | 2350 1850 2850 1200 | 2000 1460 400 | 650 2700 1250 2050 1550 2500 1800 2800
40 Toa 350 GO0 | 1E50 10 | %00 TEO | 1400 850 1700 (FE:T1] 1950 BOD IN50 loca 1750 1200 2000
a 1350 2150 |550 | 2500 1950 2550 inG0 | X280 17040 2550 £ 00 000 IN50 2250 1750 2650 2100 3160
Ta00 Fii S00 1560 1150 1850 1404 2250 50 i 680 i 200 1800 I850 2300 1060 1650 1250 1950 1500 2350
40 &GO 1050 700 I 300 500 1550 600 | 1100 750 13590 #50 1600 G50 1150 8O0 1900 [feliti] 1650
i 1iBQ | B850 luog | 2200 I7o0 2600 1200 18040 1450 2300 1750 i 5T 1250 1950 1500 2350 | B0 2700
T200 20 BOG | 350 850 | lsD0 1200 1960 850 1500 | G0 1850 1250 2000 00 s 1050 1700 1 300 2050
40 450 200 EOO0 | 1100 T80 I300 500 | B0 650 | 150 | BOD ] 1360 &50 .I I gog Too 1200 BEOD 1400
NOTE: INCREASE DISTANCE |0L FOR EACH | 0°C (509 ) ABOVE u‘c [32% ) ] EMGINE LIMITS FOR TAKE-OFF J000 mPM & 51 .5 IN. HG
COMBAT MISSIONS USE 3000 ° e UG e | CLIMB DATA | FERRY Missions Use 2300 wmi 31 N, #
FROSS TYPE OF L T 2000 FT, &il &7 S400 FO aqr &1 000 FI. #iT AT I50D00  FI.ALT. i AT pROogg  FTAET BLOWER
WEIGHT CLIME (T30 T il BEST i FuL [TEL) HECT Fuis BEST | TIRE UL wess | TisE FEL CHAMGE
[IN LBS.} Ll | Fmim, | Peomsn | o Las o Pismin mecw s momsL | oLas | frenm | emossl | Posa sl | das | PR/ | PO, | MEOMEL | LAL | FTeak | FEOW S0 | FROM EL
8100 COMBAT| 160 | 2700 (] 160 | 2650 | 1.9 5 I55 | 2560 3.8 a0 i85 | 2050 6.0 ] ] i35 | 750 13,1 3% T
FERRY | In0 | 950 | 3.1 | 180 | 950 5.2 % |1s0 | %00 i0.5- 3I %0 | 70| Is.N | 38 I%0| 650 | 30.7| w2
COMBAT | 175 | 3200 0.9 175 | 200 | 1.6 b I75 i J150 3.1 28 ims 2600 N.G5 v 150 1200 o k1] % b
7800 FERRY | 150 | 1300 | 2.3 | 150 | 1300 | 3.9 w |50 | 1250 | 7.7 | 128 160 | 1200 | 1i.B | 3% 60| 1050 | 20.8| 35 PEE
7200 COMBAT| ITE | 3450 0.9 T3 I MmEQ | 1.8 Fi | I7s | 3350 1.9 28 I75 | 2800 5.5 3l 185 | 1350 5.3 33 BLOwER
FERRY 150 | 1450 2.1 lﬁﬂ Ik | 3.5 23 160 | 1460 7.0 27 IS0 | 1300 | 10.8 az 150 | 1200 8.5 33 OwE

HOTE: INCREASED ELAPSED CLIMBIMNG TIME

% FOR EI.E'I'I 10°C ABOVE 0°C "EI’: AlR TEMPERATURE |

=% FOR EACH 0°F ABOVE 3I°F

FUEL INCLUDES WARM-UF AND TAKE-OFF ALLOWANCE

COMBAT MISSIONS USE TAKE-OFF POWER FOR B MINUTES £ EMERGENCY MAX[MUM FOR 15 WINUTES.

+ 130 BEST 1.Ah.5.

APPROACH POWER OFF ;

110 BEST

1.h.5. APPROACH POWER ON.

LANDING DISTANCE (i rrer)

GROSS ‘E!T i = HARD ﬁl'l" !l.lﬂ:Fll,‘.E FiRM DRY SOD . _W‘T OR SLIFPERY -]
WEIGHT I A 5. AT SEA LEVEL AT BD'IHI' F'l' AT &000 FT. .AIS-!!I_.I"&_'EL[ AT 34 :Iﬂ'ﬂ'ﬂ FT. AT & 000 FT. AT SEA IE_'!I!‘_E‘_I.__ AT 3000 FT, 1 AT -&.M_F_T..__
{IH LES.} hpproach T DUEkE | GBRGUMD | O CLEAR [ GEOUND | TO CLTAR | GROUNSD | 10 CATAR | GEOUMD | 10 CitAR | GEDUMD 10 CIEAR | GEOUMD | 7O JIEAN | GEDUMD | TO CLEAR | QEOUME | TO CLEAR | RO

0" i BOLL 50 ome | EOW 3 O Bl 50° OB BHL 34 Ol EOLL 507 DR [31=11% 57 ol EDiL 0" omk LTl B L L

T200 30 1800 1050 | 1850 150 2i00 LED 1800 1200 1050 1300 2200 IN00 | 3250 2500 | 3500 1750 1800 3000

a7T00 ilg 1700 1060 | 1BGO 1o 1950 | 1200 o[ ] (R f+]1] 1950 I200 2100 1300 | 3050 @ 2300 | 3300 2550 3550 1800

HOTE: FOR GROUND TEMPERATURES ABOVE 35°C (93°F) INCREASE APPROACH LA S 107% AND ALLOW 0% MMNCREASE IN GROUND ROLL
REMARKS LEGEND

B W, 5 Padicabed Air Spesd

HT' Alljdhﬂunmnﬂ—irlﬂh
ol 4% L

hl'h-:l-nq-rl.l-ll-l‘ Tl wke
lemulﬂmumm
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R TO SPECIFIG ERSIND FUIDHT CHART™ FOR ADDITIOMAL DHGINT GPERATIGH DATA

RED FIGURES ANT FRELIMIMARY: SURJECT TO EEVISION AFTER ELGHT CHECK

$: S Lawval

Ii |3 MODEL (S FLIGHT unnﬂnn lnsrnucnuu CHART
=-f 4 { ] SHEET. . __OF SHEETS EKIER NAL LUJ‘LD IT:EMS
o R 1o L - NON
& - -P EQQ*EE et e T m?ﬁnﬂ i |- ?EU{J . POLNDS E
comsition | new | ME mn.m" 'm' 1T ',:,"‘:.1.:“ quni_ll-l_ -L:n INSTRUCTIONS FOR USING CHART: Sslect Fgers -{u-l columa squal e escept in emargency. [B] Colurmen (1, 11, IV B ¥} toward the right pro-
|42 8 [ or s thom tetel amount of fusl in airploss, Miers herizontally fo the right mﬁmmmrunmducnﬁumw [C] Manfold Pressurs
T Puuq 50. u| .F"ﬂllll ! B L o left ond wlect o figure #qual fo or greoter thas the ofr mied to be  [M.PL Golisns Par Hour [GPH.) ove appresimets macmum volkess For
!rl#;:T 3000 44 . EI o AR, | I5 138 118 Aoren, 'i"n_-t:'-r.ull-,.- hi?-r and spposite d*.-'-ml q.np}lirlg ul-rlﬁ- reod op-  reference. (0] For quick referance, toke-off ond militery power data are livked
> e : Hrrsem eruiting condrtions. MNOTES: &) Avoid continuoss ervising in Colemn | in tha upper laft comes of chor.
wesn s | Y-1710-85
MO WINDI ALTERNATE CRUISING CONDITIONS NO EESERVE FUEL ALLOWANCE
I IMAX. -I:ﬂll'l' FOWER | FUEL | (1] ] r'l = FUEL i [Il.l..'l'... HHFH ]
RAMGE IN AIR MILES W, 5. ll-lll_!ll_ﬂulll RAMGE [N AIR MiLES EANSE 1IN I.II uu!_!_ Al u.nn N AIR MILES
 sTaTuTE MAUTICAL _33)5-_ STATUTE MAUTICAL STATUTE | NAUTICAL STATUTE MAUTICAL GALS. mnn! HAUTICAL
2. | e E . ¥ i S % L) i
| .H_'III. AT I_I..t'll'.!__lf i p.T Ij nodH
84 I8 U.5. (13.3)IMP.) EI.I.I.DJE WOT AWAILAHLE IN FLIQ*T Ti.6
215 (1] 7O _Eﬁ_ﬂ 228 300 _ 280 Jub aoo 553 | u30 ars
7S 150 Ba 220 | B0 255 eed 285 265 =14 370 az2aq
145 125 B0 i85 (1. 1¢] 215 =] 2Uu5 215 B2 310 270
(1] 100 L] 150 130 170 160 1895 | i70 33 245 ! 215
2] ] 756 b 1] o 1) 130 115 145 125 25 (1:].] 160
ad &0 20 [ a6 a5 TE 100 B5 ) 125 o
30 25 |10 a5 a0 40 15 50 45 8.3 a0 Il 50
OFERATING DATA ﬂ'F‘lATlHG DATA ﬂF!l-l.T|H'L‘r DATA COFEREATING DATA m OPFERATING DATA
| | us. | wp, | PEETY ] |-u|. e, | | Ui | s | R | ws T - [ -| wE, | e,
pad, | BAE (LAE | MR | e | e | ALT. Rpm  bAS [LAS. | WP o g LM, LA.S. I.l.s o | & |y gl LAS. IAS. | MUP. 5 e LT, mp | A I.A..I.. MPE | o e
il I e e I o | mEE MO moHg | P E MPH., ESOTE nr-' e | w e A L i R rh |Emorsiinuvg | B | B
| [ Iw | oW ™ - R H | i W M | +F N W
| 0000 { 00 '
2600 330 267 | F.T. 62 | 62 | 25000 /000 ||
2600 945 | 300 | F.T. 82 | o8 |20000 | 2600 (22w | 195 | 30 77| ev |ison! 223 Im| 28 | 66] 55 | 2600 222 |i93 | 26 | 60[50 | 20000 ﬂmlrm 176 | 24 |41 (3¢
2600 | 354 I3ﬂiﬂ F.T.(Io%| 87 | 15000 | 2600 [247 | 215 | 30| 78| &5 EHOI:I; 240 | 208( 28 | 65| 5% | 2800 209 | IS0 | 2 SZ(43 | 15000 | 2000 | 204 (177 | 24 |59 |39
2600 | 347 | 302 | 29 (107 &9 | 12000 | 2800 |2u7 | 25| 30! ) 2 400 2uw | 212 28 | 63 53 | voO| 220 192 | 25 | SO(82 | 12000 | 2000 | 208 |18 | 24 |37 |3
2600 | 335 (282 | 39 [low| &7 | 7000 | 2600 (249 | zi7| 3al 7i B9 2u00 | 2ug 213i ZB | 80| 5O | 2200 | 246 | 214 .E_El S | SO0 !_EW 07 180 ) 3 |35 |29
2600 | 323 281 39 |ioZ| 85 OO0 | 2600 | 252 219 | 30 69| 58 E*-IE*EIE Juy 212 I8 | BB WB | 2000 | 245 |H5 | 51 _ LT P 000 | 1600 | 207 (180 | 28 |34 |28
2600 | 32 | 27E 3% |98 | &2 | 1000 | 2800 | 257 23y I0 | 67| 58 §2400 | 2yl 21| 2B | 55| 98 | 2000 | 247 |25 31 ,| A} G0 000 | 1800 | 210 (183 | 2% |33 128
260 | 300 | 261 | 39 (o6 (80| S.L |2600 258 | 22v | 31 || 53 |2u00 | 239 | 208| 28 | 51| w2 | 2000 | 205 |213 | a1 | é6jeo | S.L. | 1600|211 |183 | 29 |3z |27
L FHECATED ALTITUDE CORRECTED EOR FREE AIR TEMPERATURE. BOLD WUMEENS: Une Awts-Bigk LB Indicated Air Spasd
- avow_ B uos oms. 13.3 ur oais ror wazm e, LIGNT NUMBERE: Ure Aute-bean M., baailokd Framues [1n Hg)
: TAKE-DFE AND CLIME T 5, 000 reer avmume :nn THD EFEFD BIOWER U high ::i:”:. LII 4 G-Il:-..l hr:*“r:...
- RETURM FUEL FLOWS 1O TAWK : s cut e S R Bl i T
B WPSE FUEL FROM TAMKS 3H THE FOLLOWIMG ORDER



-.gz.-.

ALLOW W, 5 OWiS.

TAEEOFF AND CLme 10 S000  reer wemimune

EETUEH FUEL FLOWS T0 TAME

_'G_LL FRF. LaALh FON WARM P,

USE FUBL FROM TAMES iM THE FOLLOW MG ORDEL
ERER 1O CEPRON EMGHE FLIGHT CHERT FOE ASDITIONAL EMGINE OFIREATION DATA,

AIGMT Rl Ve Asrte-Leas
WITH TWO EFEFD BLOWEE: Uss high
Howwr obows heovy Bes anly

B bardald Freisers |1n FHygl
WEGPH, U 5 Gallaar Fer Fagr
IRk G A H bnparisl Gelloes Par Hear

F.r.:
| ¥ E

RED FRGURES ARE PRELLMIMARY: SUBJECT TO REVISION AFTER FLIGHT CHECK

Budl Tiuvambls
Saa Laval

17§ MODEL (S) FLIGHT OPERATION INSTRUCTION CHART
| % S S or. ... s EXTERNAL LOAD ITEMS
B |2 P-39Q-1—BE ... TS GAL.BELLY TANK
iy | e et LTRRRTITON L GR. WT.. EIUU T0.. ?EGG SPOUNDS [T
: EE | AOWE | MiKTuRE IHI'MT'H T
EORGINGN | KPR |iin Mo FOSTOM | FOMTION | (N M| GFH. | GFR | INSTRUCTIONS FOR USING CHART: Select figure in fosl column sauol to  sxcepd in smergency. (B Calumms (IL 1L 1V & ¥] toward the right pre-
e e ﬂﬂﬂ'ﬂ' 50, ﬁ _ F.R. 5 w2 g - beid tham total amount of fusl in airplors. Move hnfmmlnl-,- te Eha right iru;i'-ﬂ'r give increass in ronge of secrifios i Iplﬂl <] hfnn'rlﬂd Presurs
e | ! 1 | w ;4' H'r:nd_ Mquﬂgur:d““d |-:r or q-_-inip- 'H'-;!n #:H::drrt:dm b 1:] | E'FDTHM*;ZWHLG,IHHJ.;TM mﬂ:hfd—;.:
| = (=1 1] llrhi;ul'!' L | m.lh dawirgg CEw G & op- L1g 1= N i BRCE, inx'lrrFq-—' are
" !I'aﬂl:":'I aN. ol LA.R, ! 1D [138] 410 tenum cruising condiliess. WOTES: |A] Aveid comtinuswi crumimg in Cobemn | in the vpper left cormer of chart.
wwme % | Y=1T10-85
MO WINDI ALTERMNATE CRUISING CONDITIONS NG RESERVE FUEL ALLOWANCE
| IMAX, COMT. FOWER) FUEL . L[] ¥ FUEL | ¥ [MAX RAMGE)
I-A'I'l-I IN &IR MILES {1 llill 1“ il- MiLEd EANGE M ALIF WILES EAMEE IM &KiRm MILES IMF. EANGE IN AIR -llll
n&x l ' GALS. | | =
IT’AW‘I’E MAUTICAL !-'I'.t'l'l.r‘l'l H.l.u'l'lﬂu.l. STATUTE MAUTICAL STATUTE MAUTHC AL : .mum: Hlm
-.fr .!.l -:_A' 11ﬂﬂ'|i i _ﬁ1 'I|L_ AR '|1...|:I|;II:I B = S i 1
I 185 20 U.S5. (I6.7)IMF.) GALLONS NOT AYAILABLE IN FLIGHT, 137
385 315 | 145 430 ars uas 430 560 uB6 120.3 Beo0 800
| 326 280 | 130 365 336 LL% 365 6500 L3 I 08 820 540
| &80 250 | 16 40 £85 390 3ug Uy 385 9 580 L
| 2860 2is | 100 | 2086 285 340 205 385 aas 83 475 o
| 28 185 1] 250 ! 25 280 250 330 285 71 uos 350
| 176 150 70 210 180 240 eld 270 36 58 338 280
I40 120 55 165 L] 180 | 186 210 18O ] 280 228
oo B5 40 120 105 135 15 155 135 33 180 -1
B5 55 25 76 -1 88 [ o5 80 21 120 105
25 20 10 30 | 26 a5 30 4o l as 8. 50 us
OFERATING DATA OPFERATING DATA OFERATING DATA uuu‘nu-ﬁ- DATA (0] OPFERATING DATA
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SECTION IV

OPERATIVE EQUIPMENT

1. OXYGEN EQUIPMENT.

a. Oxygenwill be used when operating above 12,000
feet pressure altitude.

b. The pilot’s oxygen mask hose has a rubber bay-
onet connector. Beabsolutely sure the mask connector
will fit the regulator outputconnections before starting
the airplane engine.

¢. Oxygenduration with a type A-12 demand regu-
lator is as follows: Low pressure oxygen endurance
in hours for one man.

Bottles 15,000 20,000 25,000 30,000 35,000
Ft Ft Ft Ft Ft

(1) D-2 17hrs 1l.4hrs 1.2hrs 1.0hrs 0.9hrs

) D-2 3.4 2.9 2.4 2.0 1.8

4) D-2 6.8 5.6 4.8 4.0 3.6

2., AUXILIARY FUEL TANK OR BOMB RELEASE.

a. The auxiliary fuel tank release handle (used
also for release of the bomb) is located on the lower
left-hand side of the main panel just under the igni-
tion switch, (See figure 5.)

b. Before releasing the belly tank, be sure that
the selector valve has been turned to one of the wing
tanks. Then pull the release control.

The belly tank fuel line will automatically pull out
of the retainer inside the tank which holds it in place.

NOTE

The auxiliary belly tank should always be re-
leased before engaging in combat.

3. OPERATION OF COMMUNICATION EQUIPMENT.

a, RADIO SET - SCR-535-A OPERATING IN-
STRUCTIONS.

(1) Before attempting to operate the SCR-235-A
radio set, the detonator circuit should be checked as
follows:

(2} The detonator located in the radio receiver
(BC-847-A) is set off when a voltage of the required
value or higher is placed across its terminals. This
will occur if the inertia or crash switch is operated,
or the two buttons marked “‘DANGER’ (located on the
right-hand side of the radiocontrol panel inthe cabin),
are both pressed at the same time.

(3) When the alrplane is on the ground for any
length of time, the detonator plug should be discon-
nected from the detonator. (The detonator plug at-
taches to the detonator located in the left-hand side of
the radio receiver, which is on the aft cabin deck.)

(4) Always test the detonator circuit to make
certainthere iz novoltage at the plug before attaching
it tothe detonator. A test lamp, attached to a bracket
on the aft left-hand side of the turn-over beam is used
to testfor voltage in the detonator circuit. Attach the
detonator plug to the test lamp eircuitat the male recep-
tacle near the test lamp. H the lamp lights there is
voltage at the detonator plug and it should not be at-
tached to the detonator or destruction of the radio re-
ceiver will result.

(5) If there is current at the detonator plug, as
indicated by a lighted test lamp, it is probably due to
the inertia switch being tripped. To rest the inertia
switch, proceed as follows:

(a) Remowe the small adjustment setting wheel
from its storage location on the top of the inertia
switch and use it to turn the small square shaft, on
the forward left-hand side of the switch, ina clock-
wise direction until the stop is reached. Then press
the button on the top of the inertia switch, remove the
adjustment setting wheel, and then release the pres-
sure on the but..n. (A spring in the inertia switch
will rotate the small square shaft in a counterclock-
wise direction until it is automatically stopped.] The
inertia switch is now reset and the test lamp should
be out indicating no voltage at the detonator plug.

NOTE

Reattach the adjustment setting wheel to the
top of the inertia switch.

(b) Rapthe inertia switch lightly with the knuck-
les and if correctly set, the switch will not be tripped
by this test jarring and the test lamp will remain off.

(6) The detonator may be fired not only by the
inertia or crash switch but also by a manual control
on the radio control panel in the cabin. This manual
control consists of two protected buttons marked
DANGER."’ To fire the detonator both of these but-
tons must be pressed at the same time. To make
certain this manual detonator control circuit is in op-
eration, attach the detonator plug to test lamp circuit
and press both ‘“DANGER’' buttons at the same time,
This should lightthe testlamp, indicating that the cir-
cuit is in operation.
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(1) H the test lamp does not light when the two
“DANGER" buttons are pressed at the same time,
either the circuit is not in operation or the test lamp
iz burned out or broken, Replace the test lamp with a
new one and again test the circuitby pressing the but-
tons. If the test lamp lights, the system is in opera-
tion.

(8) The detonator circuit controlled by the two
“"DANGER'’ buttons bypasses the inertia switchand is
entirely independent of it. Therefore, pressing the
“DANGER" buttons will not trip the inertia switch,

(8) The above tests have indicated that the in-
ertia switch and the push buttons are in working con-
dition and since the inertia switch has been reset and
the test lamp is not lighted it is permissible to attach
the detonator plug to the detonator at the left-hand
gide of the radio receiver.

(10) The detonator plug should not be inserted in
the detonator until the airplane is ready to leave on a
mission over enemy territory and should be discon-
nectpd when the airplane is on the ground for any
length of time,

NOTE

Always test the detonator circuit before at-
taching the detonator plug, to the radio re-
celver.

b. The SCR-535-A radio set is a recognition set
only and cannot be used for communication,

{1) To start the radio equipment, make certain
that the switch on the control box (BC-648-A) located
in the aft fuselage is on the *‘ON"’ position, then push
to ““ON"’ the radio switch on the radio control panel
in the cabin.

(2) To stop the equipment, push the radio switch
on the radio control panel to the ““OFF"" position.

¢, RADIO BET - SCR-522-A OPERATING IN-
STRUCTIONS.

(1) To start the radio equipment, push the button
“A “B," “C,"” or "D’ on control box BC-602-A,
which is located on the radio control panel. Each but-
ton mentioned above selects a different crystal con-
trolled frequency channel, (The commanding officer
will give instructions regarding the frequency channel
tobe used.} Anindicator lamp below each channel-se-
lector button shows the operator whichchannel is being
used. Dimmer masks are provided to prevent glare
from the channel-indicator lamps during night opera-
tion. Move the dimmer mask lever to the left to cov-
er the channel-indicator lamps.

(2) After pressing the channel-selector button,
allow approximately 1 minute for the vacuum tubes to
warm up before attempting to use the radio.

(3) Place the "'T,.-R.-V.0." switchinthe “V,0,"”
position for throttle button control of the transmitter.

(4) To transmit, hold in the button on the throttle
handle, close the microphone switch (located in the
oxygen mask) and speak into the microphone, Always
turn off the microphone switch when the radio is not
in use, Thiswill prevent the transmission of extrane-
ous noise of engine, machine guns, and side tones,
which would be constantly received by the pilot, tending
to jam the radio channel.

(5) Since there is a slight delay in transferring
from the receive to the transmit condition, due to re-

lay operation, it is advisable to begin the messages
with a meaningless word like "“helle’’ which will ac-
tuate the switching mechanism and insure that the mes-
sage is transmitted in full,

(6) To recelve, release the button on the throttle
handle,

(T) To stop the equipment, pressthe ““OFF" but-
ton on the “T.-R.-V,0,"" switch panel,

WARNING

The operation of this radio equipment involves
the use of high voltages which are dangerous
to life., A dangerous potential exists on both
the transmitter and receiver whenever the
equipment is in either the transmit or receive
condition,

d. RADIO" SET - S8CR-274-N OPERATING IN-
STRUCTIONS.

(1) The SCR-274-N radio installation incorpo-
rates a control box composed of individual controls
for three separate receiver units of various range;
from 3 to 6 megacycles, from 190 to 550 kilocycles
and from 6 to 8.1 megacycles. To operate these re-
celvers, move the battery switch from ‘““OFF" to the
“CW"' (continuous wave)or the ““M.C.W." (modulated
continuous wave) positions, Place the ""TEL'' switch
to either “A" or ““B’’ to correspond to the jack used
for the headset plug. Set the {ilter switch box control
to “RANGE,"” “VOICE,"” or ‘“BOTH,"” as desired.
Tuning is accomplished with the large ““tuning’’ knob
while adjusting for suitable volume with the *‘increase
output’’ control knob,

(2) Two transmitters are instalied, only one being
used at a time, and are preset with the different fre-
gquencies recorded on the “‘write-in'"' space on the
transmitter control. When transmitting, move the
“transmitter selection’’ switch to the frequency de-
sired. Set the “transmitter power'’ toggle switch to
the ““ON.”" It requires 15 seconds to warm up the
transmitter tubes, Setthe emission switchto ‘' TONE,""
“cw,” or “VOICE,"” as required, ¥ the emission
switch is on ""VOICE'' press the ‘‘microphone con-
trol”’ button on the throttle control, and talk clearly
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and distinctly into the microphone. In the ‘‘VOICE"
position, the transmitting dynamotor will not start
until the microphone control button has been closed.
Side tone should be heard distinctly whenever trans-
mitting, With the emission switch on '“TONE" or
‘““CW,"" the dynamotor will be running continuously
but the transmitter will not be on the air until the
transmitter key is pressed.

(3) The‘‘transmitter power’’ toggle switchshould
be left “‘ON"’ throughout the flight to avold repetition
of the 15-second warm-up period.

{4) To reduce battery drain and increase dyna-

motor life, the emission selector switch should re-
main on “‘VOICE," unless continued use on ‘‘TONE"
or “‘CW’"’ is anticipated.

CAUTION

The dynamotor generates 600 volts de, Before
aftempting to connect or disconnect a trans-
mitter or power plug, determine that it 1s not
running by touching the dynamotor to note the
absence of vibration.

While tuning up the antenna circuit of the transmitter,
do NOT touch the antenna when the power 1s ““ON.”’

SECTION ¥

ARMAMENT

1. GUN SIGHT OPERATION.

The P-318Q-1 airplane is equipped with an electri-
cally operated gun sight located in the cabin above the
main instrument panel {figure5) in line with the pilot’'s
eyes, The gun sight is controlled by a rheostat (fig-
ure 5) located on the lefi-hand auxiliary swlich panel.

2. GUNS.

a. DESCRIPTION, - The airplane is equipped with
a 37T-mm cannon located in the [orward fuselage and
firing throughthe nose of the airplane, two .50-caliber
machine guns located in the forward fuselage of the
airplane and synchronized to [ire through the propel-
ler blades and two ,50-caliber machine guns located
one under each wing, The cannon and machine guns
are manually charged by the pilot and electrically
fired from the cockpit.

b. LOADING.

LO0-.CALIBER FUSELAGE GUNS. - Pull the op-
erating handle completely to the rear to charge. Re-
lease operating handle to load. (Do not hold onto han-
dle while it is returning to the forward position.) To
lock mechanism to the rear (gun safe), pull operating
lever full rear and down. Lever should then stay to the
rear. To return to battery position, knock lever up.
After guns have been {ired and barrel is hot, do not
lock action in the intermediate position. Reason: The
heat of the barrel will explode the cartridge. With the
gun action open this will cause {lashback into the cock-
pit and armament compartment,

A0-CALIBER WING GUNS. - The wing guns are
manually charged before take-off. A small door in the
fairing provides access to the gun charging handles

{one in each wing) which are attached directly to the
gun.

37-MM CANNON, - To load the 37-mm cannon on
the ground, pull the charging handle once andthe load-

| ing handle once. This will leave a live round of am-

munition in the chamber ready to {ire. (H the cannon
jams in the air, pull the charging handle once and the
loading handle once.)

3. GUN OPERATION,

The gun switches (toggle type) (figure 5)are located
on the left-hand auxiliary switch panel; these switches
selectthe gun to befired. Firing is then accomplished
by depressing the tr@ﬂr (figure 3)located on the for-
ward side of the pilot's control stick., It will fire si-
multaneously all the guns selected by the toggle se-
lector switches, The cannon toggle switch is located
on the left-hand auxiliary switch panel; firing is ac-
complished by depressing the push button located on
the top of the handle of the pilot’s control stick. In
the event one or more guns jam, the others will con-
tinue to operate,

NOTE

Be sure all gun switches are in the ‘‘OFF”’
position before landing,

4. BOMBING EQUIFMENT.

Provisions are made on the P-38Q-1 airplane for
the optional installation of a 500- or 600-pound bomb
or auxiliary fuel tank to be carried on the bottom of
the airplane. The inatallation consists of 2 bomb re-
lease handle (figure 5), “ARMED" and “‘SAFE"’ lever
{figure &) and the type B-T bomb shackle to which the
bomb or tank is attached.
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a, The bomb release handle is located on the left-
hand side of the center instrument panel. To release
pull upward and aft,

b, The ""ARMED"' and “‘SAFE"’ lever is located on
the left-hand side of the cabin floor adjacent to the
pilot's seat, The lever pushedto the forward position
arms the bomb for explosion before it is released.
This lever incorporates a spring-loaded handle which
must be pushed down to release the locking pin from
the sector before the handle can be moved,

c., A type B-T bomb shackle Is installed on the
lower surface of the wing center section and includes
a spring -loaded hook device which releases the bomb
automatically, when the bomb release handle is pulled
in the cockpit,

CAUTION

If it is desirable to remove a bomb after land-
ing, make certain the “ARM' and “‘SAFE"
handle is secured in the “‘SAFE" position be-
fore releasing it.

APPENDIX 1

WINTER OPERATION

1. LANDING PROCEDURE.

Present procedure for landing an airplane that has
come through an icing region, on which ice formation
is noticeable, is to come in with a reasonable margin
of speed above the stall, depending on the amount of
ice carried, and land on the main wheels with the tail
high. It is an essential part of the taxying procedure,
particularly on a field with slushy spots on the run-
ways, to positionall control surfaces so that they will
be least subject to damage caused by pieces of ice
that may be blown against them by the slip stream.
Similar care must also be exercised during take -off

and landing runs.

Before each take-off the de-icer system should be
checked for proper operation,

2. PROPELLER ANTI-ICERS. (See figure 14.)

When flying in icing areas, turn on the propeller
anti-icer by operating the propeller anti-icer rheostat
on the right-hand instrument panel (figure 5). This

causesanti-icing fluid to be pumped to anti-icer boots
on the propeller blades,

3. CLEAR VIEW WINDSHIELD PANEL.

In cases where the windshield becomes covered
with ice, sleet, or oil, a panel (figure 15) which 15 lo-
cated in the left-hand section of the windshield may
be opened to afford clear vision. This panel is a
hinged door which opens Inboard. When not in use the
panel is held closed by one small cam latch. The
panel is held open by an automatic spring clip.

NOTE

When the airplane is parked for the night, it is
advisable to leave the clear view windshield
panel slightly opened. This is to permit the
circulation of air inside the cabin which will
prevent frosting up of the windows, I a cover
is available, it Is a good practice also to cover
the complete glass portion of the cabin assembly
to prevent ice or sleet formationwhen the air-
plane is grounded.

Figure 14 - Propeller De-icer

Figure 15 - Clear View Windshield Panel



4, CARBURETOCR AIR FILTER AND HEATER.

Two controls for operation of the filter and heater
(figure B) are located in the cockpit at the left of the
pllot’s seat on the turn-over beam, These controls
operate dampers in the air ducts, The first control
selects the desired amount of cold rammed unfiltered
air which Is led directly to the carburetor througha
duct leading {rom the air scoop located on the top
cowling directly over the carburetor. The second
control permits the selection of hot unfiltered or cold
filtered air to the carburetor.

It is recommended that under extreme frigid con-
ditions, and when the plane is kept in outside air, that
a cover be placed over the carburetor air scoop to
prevent snow or ice from forming on the scoop or en-
tering the carburetor, In case a cover i= not placed
over the air scoop, it is necessary to thaw out the
carburetor and scoop beforeflight, The heat of the en-
gine alone should not be relied upon for thawing ice from
these units because the extreme warm-up required to
completely thaw these units would overheat the engine.

A carburetor air thermometer is installed on the
main instrument panel in the cockpit to calibrate the
temperature of carburetor air at all times.

5. STARTING SYSTEM.

To facllitate starting of the engine in low temper-
atures, the following units are included withthe starter
system, A small accessdoor islocated onthe trailing

Figure 16 - Plug - External Power Source

edge section of the left-hand wing {illet and affords ac-
cess toa plug (figure 18) whichecan be connected to an
outside battery to ald in energizing and engaging the
starter in rough weather,

6. ENGINE PRIMING SYSTEM.

A hand-operated engine primer pump is incorpo-
rated with the airplane to aid in cold weather starting,
The primer pump is located on the lower right-hand
side of the radio control panel (figure 5) in the cock-
pit, and draws engine fuel from the Lunkenheimer
strainer, and injects the fuel into the engine intake
manifold system, Two or three strokes of the primer
pump are sufficient in extremely cold temperatures,
Avold overpriming as this will aggravate starting con-
ditiona.

A propane induction system Is installed in the air-
plane to aid in cold weather starting. A fitting and
cap are located in the fuselage skin just aft of the
trailing edge of the left wing. A tube leads from the
bulkhead fitting to the engine supercharger mixture
intake elbow, The propane is injected into the line by
removing the cap from the fitting and attaching an ex-
ternal hose,

7. OIL DILUTION.

The use of oll dilution is recommended when out-
side temperature is below 09C (329F), Dilution of the
oll is accomplished prior to stopping the engine by
placing the oil dilution valve switch (figure 6) in the
““ON" position for approximately 4 minutes with the
engine running at about 800 rpm. This period of op-
eration is recommended as it has given most satis-
factory dilution when oll and coolant temperatures have
not been too high. When coolant and oll temperaturea
are high (over 100°C (2129°F) for coolant and 40°C
(104°F) for oil) it will be necessary toshut off the en-
gine and allow to cool; then start the englne and pro-
ceed as outlined above,

NOTE

One quart of gasoline enters the oil system
per each minute of operation of the switch at
about 800 rpm. Dilution will vary at different
rpm's but there is very little danger of over-
dilution, Opening the oil dilution valve injects
a quantity of engine fuel into the oil lines thus
diluting the oil. Diluted oil is gradually cir-
culated to the engine oil tank where it is de-
posited in a hopper compartment inside the
tank, As the engine is started, the diluted oil
moves into the oll system. As the diluted oifl
circulates through the engine, it is heated and
carried backto the hopper compartment, Heat
from the oil in this compartment gradually
warms the oil in the tank outside the com-
partment and causes it to flow into the lines,
Continuous heat inthe engine crankcase eventu-
ally vaporizes fuel in the oil and exhausts the
vapor through the engine breather line.
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8. SURGE VALVE.

The oll system incorporates a bypass surge valve
(figure 10) that guides the oil flow through or around
the oil coolers. When the airplane has been idle for
any length of time incold weather the oil in the coolers
congeals and would ordinarily cause damage {from oil
pump pressure when the engine is started. I the oil
pressure exceeds 60 pounds per squareinch the surge
valve opens releasing the pressure in the coolers and
sends the majority of oil flow directly to the engine
oil tank from the engine. When the seepage of warm
oil loosens the congealed ocil in the coolers, the valve
closes allowing the oil to flow normally through the
coolers again.

8, COLD WEATHER MOORING.

I nofixed anchorage is available and the ground is
frozen too solid to use the mooring arrows provided
in the D-1 mooring kit, the following procedure may
be used: Dig holes in the ground B inches deep and 8
inches square, Dig the holes below or adjacent to the
mooring points of the airplane. Coil as much manila
rope as possible in each hole; or lean deeply notched
stakes cornerwise in the hole, so the top of the stake
will be as nearly as possible at right angles to the
line of mooring, and so the notches will hold firmly
when frozen in ice; or tie a short stake crosswise on
the mooring rope and place it flat from corner to
corner in the hole, The free ends of the rope should
be of sufficient length to reach the mooring points of
the airplane. Fill the holes with water, and after the
water has frozen, attach the free ends of the ropes to
the mooring points of the airplane.

NOTE

When the ground is frozen to such an extent
that itis impossible todrive the mooring pins,
or to dig sultable holes, first prepare the
ground by building fires over the desired moor-
ing points or using a hand-operated portable
heater to thaw the ground sufficiently to per-
mit placement of the mooring pins or equip-
ment.

10. PARKING ON SNOW OR ICE.

In parking the airplane on snow or ice, if possible,
provide alayer of fabric, grass, straw, green boughs,
or other insulating material under the wheels to pre-
vent their freezing into the surface. Lack of such
precautions frequently result in tearing off large chunks
of rubber from the tires when the airplane is again
moved. Never leave parking brakes applied for any
period of time, Apply foot brakes several times just
prior to take-off and in flight just before landing to
insure operation.

11. OXYGEN EQUIPMENT.

Operate all axygen valves carefully in cold weath-

er, opening and closing them slowly. A rapld opening
may cause a sudden surge of pressure which may re-
gult in an explosion.

12, COMMUNICATION EQUIFMENT.

The hand microphone is unsatisfactory for use in
cold weather, as moisture collects and freezes in the
small holes of the microphone mouthplece. Throat-
type microphones should be used for all cold weather
operation. All antennae will be cleaned of ice, mois-
ture and snow before eachflight. Icing is prevalent on
all types of antenna, In transmitters, frequency shift
occurs with wide changes intemperature. Conseguent-
ly, the transmitter must be returned and checked until
a relatively stable temperature is reached.

13. LATCHES.

When operating under extreme cold weather con-
ditions, all safety latches, emergency exit and en-
trance door latches will be carefully checked for free-
dom of operation prior to take-off. In cold weather
when washing down the airplane or cleaning with
steam, water or moisture may enter latches causing
them tofreeze. Check and free any that are found in-
operative,

14, PROCEDURE PRIOR TO STARTING.

a. The procedure to starting is largely dependent
upon the extent of the cold weather steps which were
taken after the previous landing, and upon the outside
air temperatures encountered. In temperatures down
to -23°C (-10°F) no special procedures are required.
When the temperature is at -239C (-109F) or below,
it is necessary to preheat the engine and accessory
compartment prior to attempting a start.

b, Topreheat the engine, the oil temperature reg-
ulators, air ducts and shutters should be closed and
the heat applied through the openings in the engine and
at the accessory compartment. At least 2 hours are
required to heat an engine at extremely low tempera-
tures, If a 6-8 minute oil dilution has not been per-
formed, it may be necessary to heat the oil system
and the lines from the engine accessory compartment
to the openings in the wings to assure satisfactory
operation. If the engine oil has been drained, it is
necessary to preheat it to 939C (200°F) before pour-
ing it back into the tank. This should be done a few
minutes prior to the actual starting of the engines,
H the electric heaters have been used at the oil tanks,
it is assumed that the oil system will be sufficiently
warm to permit a start.

¢, Do not permit excessively hot air to blast
agalnst lgnition harness, flexible hose, self-sealing
tanks, or other rubberized or fabric materials. The
blast will be too hot unless the hand can be comfort-
ably held for 1 minute in the same position as the part
In question.
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d. The cockpit and battery compartments should
be heated, utilizing the openings provided in the bottom
of the fuselage,

WARNING

If ice, frost, or snow |5 present on the airplane
wings, or flight surfaces, it must be removed
by brushing or flushing prior to take -off,

e. Operate all allerons, elevators, rudders and all
trim tabs throughtheir complete travels three or four
times, noting the forces required. If forces are ex-
cessive, check system [or cause.

f, When it is necessary toremove frost or ice from
areas of the airplane, melt a small area of the ice

covered surface at a time, using hot water or heat
from a portable ground heater; then flush this area
with denatured alcohol before the hot water freezes.
Pay particular attention to the hinges and controls,

E.- The two heater controlson the floor control the
air entering the cockpit through two ducts under the
pilot's seat., A volume of air is constantly flowing
through these ducts and the two controls only control
the mixing of hot and cold air, No shut-off is pro-
vided, The air that enters the cockpit through these
ducts travels throughoutlets in the rudder pedal wells
to the guns and cannons, This air isthen drawn forward
and expelled overboard by means of four external
louvres,

U.S.A. - BRITISH GLOSSARY OF NOMENCLATURE

Accumulator

Battery

Check valve

Cotter pin

Inverter

Lean mixture

Life raft

Lock washer

Manifold pressure
(Inches of mercury above zero)
Change of 2.038 inches
29,92 inchez of mercury
50.2 inches of mercury

Oleo strut

Piston pin

Propeller
Low pitch
High pitch

Radio mast

Reticle {gun sight)

Snap roll

Stabilizer

Tachometer

Tow target

Wrench

Pressure reservoir
Accumulator
Nonreturn valve
Split pin
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 pounds boost
10 pounds boost
Compression leg
Gudgeon pin
Ajrscrew
Fine pitch
Coarse pitch
Rod aerial
Graticule
Flick roll
Tail plane
Revolution counter

Drouge target

Spanner
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d. The cockpit and battery compartments should
be heated, utilizing the openings provided inthe bottom
of the fuselage.

WARNING

If ice, frost, or snow is presenton the airplane
wings, or flight surfaces, it must be removed
by brushing or flushing prior to take-off,

. Operate all ailerons, elevators, rudders and all

trim tabs throughtheir complete travels three or four
times, noting the forces required. If forces are ex.
cessive, check system for cause,

f. When it is necessary toremove frostor ice from
areas of the airplane, melt a small area of the ice
covered surface at a time, using hot water or heat
from a portable ground heater; then flush this area
with denatured alcohol before the hot water [reezes.
Pay particular attention to the hinges and controls.

U.8.A. - BRITISH GLOSSARY OF NOMENCLATURE

Accumulator

Battery

Check valve

Cofter pin

Inverter

Lean mixture

Life raft

Lock washer

Manifold pressure
(Inches of mercury above zero)
Change of 2.036 inches
29.92 inches of mercury
50.2 inches of mercury

Oleo strut

Piston pin

Propeller
Low pitch
High pitch

Radio mast

Reticle (gun sight)

Snap roll

Stabilizer

Tachometer

Tow target

Wrench

Pressure reservoir
Accurmulator
Nonreturn valve
Split pin
Motor generator (ac todc)
Weak mixture
Dinghy
Spring washer
Boost
(Pounds per square inch from 0 at sea level)

Change of 1 pound boost
0 pounds boost

10 pounds boost

Compression leg
Gudgeon pin
Airscrew
Fine pitch
Coarse pitch
Rod aerial
Graticule
Flick roll
Tail plane
Revolution counter

Drouge target
Spanner

w3y -



