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SECTION I

DESCRIPTION

1. AIRPLANE,

a, GENERAL. - The Model P-39Q-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 andthe 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
Height, 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 (figure 5) is located
forward of each door.

2. FUEL, OIL, AND COOLANT.

Fuel Specification No. AN-VV-F-781
Octane 100
0il Specification No. AN-VV-0-446

Normal Temperature Grade 1120 (SAE 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 fire within the shaded areas shown in figure 2,

0

AIRPLANE ARMOR PROTECTS
PILOT FROM MACHINE GUN
FIRE FROM WITHIN THIS AREA.

Figure 2 - Armor Plate



4, POWER PLANT.

The Allison V-1710-85 engine in the P-39Q-1 air-
plane is a vertical “y* 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-type
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 the harness. The shoulder har-

ness lock is the leverat the left-hand side of the seat.

For freedom of movement lean forward on the
shoulder harness approximately 7 inches and push
control lever at side of seat to the back position. The
above action locks shoulder harness in the slack po-
sition.

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 “‘squeeze-
type’ trigger (figure 3) forfiring the fuselage and wing

machine guns, and a push button (figure 3) for firing
the .37-mm cannon.

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 suit
the leg length.

(1) CANNON TRIGGER
SWITCH

{2) MACH INE GUNS
TRIGGER SWITCH

Figure 3 - Control Stick Grip

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

e, ELEVATOR TRIM TAB CONTROL. - The ele-
vator trim tab control wheel (figure 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 located on the floor

at the left of the pilot.

g. LANDING GEAR CONTROLS. - Anelectrictog-
gle switch for control of the landing gear is mounted to
the left of the instrument panel approximately 6 inches
below the plexiglas cabin enclosure. (See figure 5.)
It is plainly marked ‘UP,”” ““DOWN,"” and “OFF.”" A
landing gear clutch handle (figure 9) and an emergency
hand crank (figure 9) is located on the floor to the 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
of 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 fromthe left-hand duct.
Push the handles down to supply heated air. Pull the
handles up tosupply coldair. Intermediate adjustments
of the handles will give the temperatures desired.

air duct in case of bursted radiator
or prestone line.

i. FUEL TANK GAGES. - The fuel gage, (figure 5)
located on the instrument panel, is put into operation
when the ignition switch ((tgure 5) and battery switch
(figure 5) are turned ‘‘ON.’

In case fumes begin entering the
cockpit the cockpit heater should
immediately be switched to cold
air. This is to prevent prestone
fumes entering cockpit through hot

- (less auxiliary tank) is 86 U.S. gal-
% lons (71.6 Imperial gallons). No
fuel gage is provided for the auxi-
liary tank when it is installed.

*\*
ﬁ‘\ Total fuel capacity of thisairplane
R |

j- 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).



k. 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 9) 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.

6. 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
is 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 Hg limit, In an emergency,
push the lever forward, breaking the wire, This
will increase the manifold pressure to 57 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
service 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) is located on the inboard side
of the throttle quadrant,

8. CARBURETOR AIR FILTER AND HEATER.

a. Two controls for operation of the filter and
heater (figure 8) are located In the cockpit at the left
of the pilot’s seaton 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 air 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 filtered air to the carburetor.

b. It is recommended that under extreme frigid
conditions, and when the airplane 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 entering the carburetor. In case 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 warme-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 S0°F (10°C) in high humidity
air, It is evidenced by roughness or loss of manifold
pressure,

8. 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.




|, GEAR BOX OIL TAKK 9. POWER PLANT I7. GLYCOL TANK

2. DATA CASE 10. AIRPLANE TOOL KIT 18. .50 CALIBER WING GUN
3. BATTERY I1. COOLANT TANK 19. 0IL COOLERS

4. 37MM AMMUKITION RACK 12. OIL TANK (ENGINE) 29. COOLANT RADIATOR

5. FUSELAGE .50 CALIBER GUNS 13. MOORING XIT 21 . ENGINE TOOL KIT

6. INSTRUMENT PANEL I4. RADIO 22. WING OXYGEN TANK

7. GUN SIGHT 15, 37 MM CANNON 23. FIRST AID KIT

8. PILOT'S SEAT 16, OXYGEN TANK 24. RADIO

Figure 4 - General Arrangement

LEGEND FOR FIGURE 5 —----——-------D

1. GUN SIGHT VISOR 24, PITOT HEATER SwITCH 48. CARBURETOR AIR TEMPERATURE
2. AUXILIARY LATCH-CABIN DOOR 25. NAVIGATION LIGHT SwWITCH-WING GAGE

3. FLUORESCENT LIGHT 26. THROTTLE FRICTION BEARING 49. CONTACT HEATER SWITCH

4. CLEAR VISION WINDSHIELD NUT 50. OXYGEN PRESSURE WARNING

PANEL 27. PROPELLER CONTROL LEVER LIGHT

5. ALTIMETER 28. NAVIGATION LIGHT SWITCH TAIL 51. OXYGEN VALVE

G. GUN SIGHT 29. GENERATOR SWITCH 52. WINDSHIELD DE-I1CER CONTROL
7. TURN INDICATOR 30. BATTERY SwITCH 53. EMERGENCY DOOR RELEASE

8. LANDING GEAR WARNING LIGHT 31. BRAKE PEDAL HANDLE

9. CLIMB INDICATOR 32. CONTROL STICK 54. OXYGEN PRESSURE AND FLOW
1G. AIR-SPEED INDICATOR 33. RUDDER BAR INDICATOR

1. COCKPIT LIGHT 34, CANNON LOADING HANDLE 55. MANIFOLD PRESSURE GAGE

12, WING GUNS SWITCH 35. BOMB RELEASE HANDLE 56. GUN CHARGING HANDLE

13. FUSELAGE GUNS SWITCH 36. IGNITION SWITCH 57. PROPELLER DE-ICER CONTROL
14, CANNON SWITCH 37. CANNON CHARGING HANDLE 58, FUSELAGE GUN

15. FLAPS SWITCH 38. ENGINE PRIMER PUMP 59. RADIO CONTROL BOX

16. LANDING GEAR CONTROL SWITCH 39. GUN CHARGING HANDLE 60. ENGINE GAGE UNIT

17, EMERGENCY DOOR RELEASE 40. RADIO CONTROL PANEL 61. TACHOMETER

HANOLE 41. LIQUIDOMETER 62. RADIO RELAY SWITCH BOX

18. GUN SIGHT RHEOSTAT 42. GEAR BOX PRESSURE GAGE 63. BANK AND TURN INDICATOR
19. FUEL BOOSTER PUMP SWITCH 43. PARKING BRAKE HANDLE 64, WING AND TAIL DE-ICER SWITCH
20. AMMETER 4§, CLOCK 65. FLIGHT INDICATOR

21. THROTTLE CONTROL 45, SUCTION GAGE 66. REMOTE READING COMPASS

22. CAMERA SWITCH Y6. COOLANT TEMPERATURE GAGE 67. AUXILIARY LATCH-CABIN DOOR
23. MIXTURE CONTROL LEVER 47. RADIO CLOCK 68. FLUORESCENT LIGHT
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I. LANDING GEAR WARNING LIGHT
2. COCKPIT LIGHT

3. LANDING GEAR SWITCH

« FLAPS SWITCH

. THROTTLE CONTROL LEVER

. MICROPHOXE CONTROL BUTTON

. MIXTURE CONTROL LEVER

« FLUORESCENT LIGHT RHEOSTAT
9. COCKPIT LIGHT SWITCH

10, PROPELLER CONTROL

11, LANDIMG LIGHT SWITCH

12, LANDIKG LIGHT MOTOR SWITCH
13. AUXILIARY FUSE BOX

R R

14, WING GUNS SWITCH

15. FUSELAGE GUNS SW|TCH

16, CANNON SWITCH

17. GUX SIGHT RHEOSTAT

18, AMMETER

19. FUEL BOOSTER PUMP SWITCH

20, PITOT HEATER SWITCH

21, NAVIGATION LIGHT SWITCH, WING
22. GENERATOR CONTROL SWITCH

23. IGNITION SWITCH

24, NAVIGATION LIGHT SWITCH, TAIL
25. BOMB RELEASE HANDLE

26, OIL OILUTION SWITCH

. WING DE-ICER SWITCH

RADIO RELAY SWITCH BOX
KEY

. TRANSMITTER SELECTOR
. YOICE AND TONE CONTROL
. TRANSMITTER POWER SWITCH

FLUORESCENT LIGHT RHEOSTAT

: EMERGENCY DOOR RELEASE HANDLE
. PROPELLER DE-ICER CONTROL
. OXYGEN WARNING LIGHT

CONTACTOR HEATER SWITCH

. STARTER PEDAL

Figure 6 - Cockpit - Left-hand Side

Figure 7 - Cockpit - Right-hand Side
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AILERON TRIM TAE CONTROL KNOB
FUEL SELECTOR VALVE

. RUDDER TRIM TAB CONTROL KNOB

. CARBURETOR AIR HEAT CONTROLS

. HARNESS LOCK COMTROL

FLEYATOR TRIM TAS CONTROL

30M3 ARM AND SAFE LEVER

SEAT CUSHION AND LIFE PRESERVER

e £ W N

-~ o

oo

Figure § -
Controls - Left Side of Seat
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. PILOT'S SEAT

. CABIN HEATER CONTROLS

. LANDING GEAR EMERGENCY HAND CRANK
. DIL SHUTTER CONTROL

COOLANT SHUTTER CONTROL

. LANDING GEAR CLUTCH HANDLE

Figure 9 -
Cabin Floor - Right Side
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SECTION II

PILOT OPERATING INSTRUCTIONS

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 theairplane. 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 (Pounds)’’ 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.

c¢. FLIGHT OPERATION INSTRUCTION CHART in
gection III 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 cruising power and air speed
are reasonably constant after take-off and
climb to 5000 feet, the FUEL REQUIRED and
FLIGHT TIME may 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
largelyupon 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 asacrifice
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 is 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 figure 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 fraction of hours desired for reserve
fuel. Add the resultingfigure 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 1.c.(2)
preceding. Move horizontally to the rightor leftand se-
lect a figure 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 subtitlte 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 intohours and minutes and deducted
from 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 calculator 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.

RANGES listed 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) Theflight 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. If the original flight plan calls for a mission
requiring changes in power, speed, gross load or ex-~
ternal load, in accordance with “GR WT" or “EX-
TERNAL ITEMS’’ increments shown in the series of
“FLIGHT OPERATION INSTRUCTION CHARTS" pro-
vided, the total flight should be broken down into a
series of individual short flights, each computed as
outlined 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) If radio model SCR274-N is installed in the
airplane, be sure correct transmitter is installed and
tuned for proper frequency.

(3) Ifradio model SCR522 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 flying.

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

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

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

(4) Turn right fluorescent light (figure 5) “ON.”

(5) 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.

(7) 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 (figure 5) “OFF.”

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

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

(4) Cannon switch (figure 5) ““OFF.”’

(5) Landing gear control switch (figure 5) “‘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 5) “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.”
c. 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 its tempera-
ture is below 50°C (122°F).)

e. Turn fuel selector valve (figure 8) to “RES
TANK."”

NOTE

Selection of the reserve tank is 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.

i. 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.

If engine is not overloaded, another start can
be made using the same procedure. In case of
overloading, the next start shouldbe 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’’ position until the indicator
shows fully up.

b. Operation is assured for f{light when the OIL
TEMPERATURE GAGE (figure 5) shows a tempera-
ture of not less than 30°C (86°F) and the COOLANT
TEMPERATURE GAGE (figure5)shows a temperature
of not less than 85°C (1859F), The oil pressure gage
may fluctuate 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,

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

(1) Maximum rpm 3000 at sea level manifold
pressure, fuel, Specification No., AN-VV-F-781
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).

(3) Oil pressure 55 pounds minimum,85 pounds
maximum,

(4) Oil temperature: Grade 1100, oil 85°C (185°
F). Grade 1120, oil 95°C (203°F).

(5) Coolant temperature: 125°C (257°F) 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.

5. 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 80 rpm and the left magneto (intake) to de-
crease 60 rpm,

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

c. Clear the engine by a ‘‘burst’’ of throttle and
taxi down the runway for take-off position. It is rec-
ommended 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 torque 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."”

c. 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 4 graduations ‘‘Nose 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
APPROXIMATELY 2200 RPM.

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

maintain the necessary operating temperatures.

e, Itis recommended that a mechanical take-off
be made, I flapsaredesired 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 is attained. A
tendency to pull to the left will be noticed but can be
corrected by application of rightrudder, The tendency
to pull to the left will disappear as the airplane gains
speed.

{. After reasonable altitude has been gained, turn
the landing gear switch (figure 5) 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 maintainf{lying speed. Raise
the landing gear if 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 is 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 SO SHARPLY THAT THE TAIL
DROPS ENOUGH TO STRIKE THE TANK.

9. CLIMB,

The best climbing 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
c. Altitudes above 10,000 feet 158 1AS

with a drop of one mph for every 1000 feet additional
altitude,

10. FLIGHT OPERATION.

a. To increase engine power duri.ng flight, set the
mixture control lever (figure 5) inthe ““AUTO-RICH"
position, adjust the propeller control lever (figure 5)
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 valve to
““AUX,"”" (belly tank) when it is
not installed,

b. In cruising flight, the following gages and their
respective readings give the most satisfactory indica-
tion of the engine’s performance:

RPM 1600 to 2400

0il Inlet Temperature 80°C (140°F) to 80°C (176°F)

Oil Pressure (Pounds 60 to 70
Per Square Inch)

Coolant Qutlet Tem-  100°C (212°F) to 120°C (248°
perature F)

IF YOUR INSTRUMENTS ARE OFF —
DON'T TRY TO FIX ‘€M
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 throttleddown. Then,
if the cause of the irregularity is not apparent,
land the airplane 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 maintain his flying
speed and avoid 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 {lying at a reasonably high altitude, proceed
as follows:

Judging from the landscape determine the best
place toland and put nose of airplane down sufficiently
to maintain flying speed 130 mph IAS to successfully
reach point where landing is to be made. The pilot
mustdecide whether or not it isadvisable to lower the
landing gear.

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. If 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 good stalling characteristics
(about 105 mph flaps “UP’’ or 90 mph with flaps
“DOWN’’). The airplane will mush considerably at
stalling speeds. The stall occurs first at the center
section of each wing panel and progresses outboard. To
recover, allow the speed tobuild up sufficiently or ap-
proximately between 130 and 140 mph so as to com-
pletely unstall the center section.

14, SPINS.

Deliberate spinning is notrecommended. However,
if a spin occurs, 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.

(1) 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 is at its slowest.

d. I the procedure above is followed, the airplane,
will recover in one-half turn., If 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.
16. 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 be used 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:

“pDO 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 {luorescentlights 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.

3% %0

Ogpen for visible light close for lluarescent 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
airplane to the right and slide off wing.

19, APPROACH FOR LANDING.

a. Turnthe fuel selector (figure 8) 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. A warning light, located on the tubular sup-
port at the left-hand sideof the maininstrument 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 i{s 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 visible, 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."”’

S _ ) ma P
CAUGHT WITH HIS FLAPS DOWN—

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

In the event the landing gear does
not extend, crank itdown 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 ratchet 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 glideatti-
tude of the airplane are extremely steep, and it is
necessary to maintain a gliding speed of about 130 mph
JAS in order tohave sufficient 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
95 and 100 mph IAS. Once the main wheels touch the
ground, the plane will without any help from the pilot,
nose down until the nose wheel is on theground. 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 Pllor
USE YOUR BRAKES AS RECOMMENDED
DON'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
isnot necessary toland at speedsabove 95 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. STOPPING THE ENGINE.

a. Place the propeller governor lever in the “IN-
CREASE RPM’’ position.

¢

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, etc., in ‘“‘OFF’’ posi-
tion. (See figure 5.)

b. Place battery switch in ““OFF’’ position. (See
figure 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.

Oil 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 minutes with the engine running
at approximately 800 rpm, The 4-minute operation of
the oil dilution valve switch is recommended as this

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



period has given most satisfactory dilution when oil
and coolant temperatures havenot 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 ofl), 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 800 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) Snap rolls.
(2) Spinning.

25. IN CASE OF FIRE.

Procedure 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 at reasonable altitudes by putting the airplane
into a dive. If the fire has gained such great headway
that it is impossibleto 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 basic and alternate
tabulated items against those loaded in the airplane,
H the airplane is loaded in accordance with the
“Basic 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 of
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 flight
where the desired cruising power and airspeed are
reasonably constant after take-off and climb and the
external load items are the same throughout the flight,
the fuel required and iliq t 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 nur-
poses depends upon the reserve required 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 I 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. Note that the time required
for the flight may 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 theair miles
to be flown. True air speed may be obtained first by
correcting pilot’s indicated air speed for positién
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-39 series airplanes.
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Pllot’s 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
250 270 300 320 350 The above instructions and following charts do
300 330 360 390, 415 not take Into account the effect of wind. Ad-
350 390 420 450 480 justments to range values and flight duration
to allow for wind may be made by any method
(5) 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 calculator or a navigator's triangle of
range avallable at various cruising powers by following velocities.
3 PEeN verticol Raference Line _ %

By— - l g
< W_{g&;.—wms - 15199 /

\“_.R/_ 8

. Harizantol Referenc

- 10615 60 64Mac
P-39Q-1-BE
HOR | ZONTAL VERTICAL : HOR | ZONTAL VERTICAL

NO.| ITEM WEIGHT | ARM  MOMENT | ARM  MOMENT NO. | ITEM WEIGHT | ARM  MOMENT | ARM  HOMENT
I.| PILOT AND CHUTE 200.0 | 125 | 25000 | 3% 6800 I% | ARMOR PLATE-WIND-
2.| FUEL (87 GAL.) 622.0 | 13 | 699348 | 62 | 32364 SHIELD 8.2 | 9 m 18 148
3.| OIL ENGINE (6.2 GAL) [ 6.5 | 238 | 11067 | 38 1767 15. | ARMOR PLATE-TURNOVER | 15.8 | 182 2248 | 30 w74
4| OIL GEAR BOX (2 6AL) 15.0 | 38 570 32 430 I6. | ARMOR PLATE-INST.
5.| 37HMH INSTALLAT|ON 238.4 | 57 | 13548 | 39 9247 BOARD 2.8 | 90 52| 22 62
6.| 37HM AMMUNITION 60.0 | &7 w20 | 31 1860 17. | ARMOR PLATE-OIL TANK | 29.0 | 248 7192 | 42 1218
7.| 50 CAL. INSTALLATION 18, | ARMOR PLATE-AFT CABIN| 18.2 | 143 2603 | 18 328

(FUs.) ISLL7 | 78 | 11761 | 29 ¥33 | 19, | ARMOR GLASS-WIND-
B | 50 CAL.AMMUNITION 124.0 | B0 9920 | w0 4960 SHIELD 21,7 | 106 2300 | 14 304
9. | 50 CAL. INSTALLATION USEFUL LOAD 1886.% | 111.18|209726 | 4849 | B7693

(wWing) 146.0 | 13% | 19399 | 65 9925 WEIGHT EMPTY (WHEELS
10, | 50 CAL. AMMUN|TI10K 186.0 | 133 | 24738 | 55 | 10230 DOMN) 5683.6 801327 267629
Pl.| GUN SIGHT INSTALLA- GROSS WEIGHT (WHMEELS

TI0M w4 | 107 %69 | 18 8y | DOMN) 7570.0 | 13356 [%011053] 43.58 | 375322
12.| ARMOR PLATE-GEAR BOX| 70.7 | 2I 1485 | w 2828 LANDING GEAR UP +4599 -8065
13.| ARMOR PLATE-FUME 27.0 | 80 2430 | 29 783 GROSS WEIGHT(WHEELS UP) 7570.0 | 139.22| 1016062} 48.51 | 367257
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WEIGHT & BALANCE CHART

SPEC. AN-H-8
DEC. 18, 1942
FORM ASC-513

CG LIMITS (IN INCHES) AFT OF REFERENCE DATUM LINE

AIRPLANE MODELS CONDITION FW'D AFT
O Sy o W B 16 S o ) 0 AN S e B A R N TAKE-OFF: 3 Guisunss  wissiisi
.............. P-300-4BE. . .. . ... ... LANDING
" BASIC WEIGHT ITEMS [[pounns
WEIGHT EMPTY (INCLUDING TRAPPED FUEL AND OIL) INCLUDING RADIO
EQUIPMENT: = e
NAVIGATION___________1B. PHOTOGRAPHIC_________1B. OXYGEN 1B
ARNOR PLATE & GLASS e
PYROTECHNICS (FLARES, ETC)___________1B. -
_ARMAMENT: e S T L
___ FIXED GUN INSTALLATIONI(S): ( % )_50 CAL 297 I8;( ). CAL __ 1B, GUNSIGHT _u 18| 3¢
FLEXIBLE GUN INSTALLATION(S: (). CAL____ IB;( ) CAL 1B,
CANNON INSTALLATIONIS): ( | ). 37 MM.___ 238 LB;( ) MM._____ IB.| 238
RADIO: MODELIS)_SCR-527 § SCR=535 gy
TOTAL BASIC WEIGHT (cG________ INCHES AFT OF REFERENCE DATUM LINE) P
ALTERNATE LOADINGS (POUNDS)
ITEMS OF USEFUL LOAD MAXIMUM | oo NORMAL
FUEL LOAD
| PILOT (200 LB. INCLUDING PARACHUTE) 200 Zo0 - dons - o]
CREW (200 LB. EACH INCLUDING PARACHUTE) -
PASSENGERS (200 LB. EACH INCLUDING PARACHUTES) i
BAGGAGE __LB. MAXIMUM)
~ FUEL (6 LB/U.S. GAL. OR 7.2 LB/IMP. GAL.): ~ US.GAL.__UMP. GAL)
I WING TANKS 87 | m5 ) 82 522 522
_AUX. TANK 75 ' 62,5 M 450
( )
e i ( ) —
— — ( ’ — ——
( )
OIL (7.5 LB/U.S. GAL. OR 9 LB/IMP. GAL.): * 8.2 ( 6.8 ) 62 62 62
| __EXTRA 58 ( w5 } 1}
EXTRA TANKI(S) INSTALLATION s
~ BOMB INSTALLATIONI(S): () INTERNAL AT LB. EACH 2
) ( | )EXTERNAL AT 500 18, EACH 516
TORPEDO INSTALLATION B
— AMMUNITION
(1000JRD.OF .50 CAL; ( JRD.OF ____ CAL 2 B
{ 30)RD. OF 37 MM ( JRD.OF _____ MM.| 370 370 370
_* INCLUDES 2 U.S. GAL. IN GEARBOX 8108 8086 | 7570
GROSS WEIGHT
DISTANCE (IN INCHES) THAT CG IS AFT OF REFERENCE DATUM LINE

=G



STIAOW 3NION3

AUVHD 1HOIT4

ANION3 J1dD3adS

ST3AOW INVIdYIV

NI 0S/87 Oh (Wd¥ 0081) 3ISINYD WAWINIK **NI°DS/81 Q1 ONITOI  :3¥NSS3I¥d 110 XOBNYID NOILINOIYN e
(9 "ONINY) 182-4-AA-NY - 30VED 13N « SHEVWIN
NOILIWNSNOD
JHID3dS
WNWINIW
w | s | R 000w | osL L6 |oee (| e
brs i : S EXRY :
dp3lL ‘15 . 8_ ooy = ‘ 000*h 000 ot
HO 1Y m : .
St :.458 ot | set o1ny = 009°G1 gz11 g'wn | 000E ASVINIW
L - Y e &1Y [y . S
KO 14 m . . AINIOUIWI
g uW.. 2n | ozl s S 0008 oznl 0°28 | 00OE g,
g et | am | B30 13A31 vas | o021 g*0s | oooe 1H0-DIVL
(SALANIW) 4. 3 Wi N NOILISOd :MO138 = WYY ON WYE HUM usoow
NOLVENG [ wai a0 | rona/sn/ive) | 1OMINOD | mmonw | [ | SNod | aunssaw | wa Aoy
WNWIXYW WAWIXYW MOH HMN FJANLAW MO 35N — FJANLLTY TVOLID QI04INYW ONILYEd
ANVID0 +001  ‘3QV¥O TN NIAIYQ ¥Y3D ‘3OVLS 31ONIS ‘033dS 1ONIS  3dAL ¥IOUVHONIINS
---------- oo—-..g.v.-;-'.o.“—;mv-...‘m-ug(gda ] '.i- w“:wmwca n— o- uz:o— =
UH/Ld'dWI' 21-8 " "¥H/LO'S'N 2-4" " | DHID3dS ‘NIW 110|¥v39 “03y Ll 99 e WNWINIW
AH/LAdWI* 2°BY " MH/LO'S'N DYDY T | 3SINED XYW e g21 [c02 [ 96 | %9 ol WNWIXYW
UH/Ld'dWI 3755 "8HALO'S'N "+ g0 | ANOD ‘Xvw SI-DIRIOMPE-09(  0L-09 91-21 LETTIEN]
NOLLIWNSNOD 110 F19VMOTIV NOLIGNOD _4. 2 3. 2. NIOS/S1 | NI DS/EY
“dwal ‘dWa WNssaud FUNSSIAL NO
...................... ‘Wdd ONIAIQ T18ISSIW¥3d XYW s sy i vy e
G8-0ILI-A 38-1-06e-d

215-26¥ Wa0 4
Te6l ‘8l "D3a
8-H-NV J3dS

-29 -



QLD L0 NATS 10N SATH S50 Gl
e “OD Pad “Sabiey ey joud

» Masage jo 5 No L2 halt
rabgae “wb d 3 . cerye . corye
kit o ST A B NO ¥3M04 WOYONddY *S V| 1§39 011 :440 ¥IMO4 WIVOEddY "S°V*| 1538 OF1 +
aN3Iom SHAVMAY
1108 GNNOED NI ISYIIONI % 0L MOV ONV %01 "S'V'1 HIVOHRIY ISYININI (4,56) D.5C JAOTY STANLYSIAWIL ONNOKD ¥04 ILON
008Z | 0SSE | 0552 | 008e | 00EZ | 0%0€ | 0OE! 0oz 00Z1 0s61 | ool 0081 002! 0561 001 0081 | 0001 0o0L1 ol 0046
000¢€ 008€ | 0SLZ | O00SE | 00SZ 0SZ¢ | 00l 00zZ | oogl 0807 | 0021 0081 DOE! 001z | osn 0561 | 0s01 0081 og 002L
nos "o o8 ‘_ nos 0o 0% no’ o 0§ nos ‘0 0oF Mo ‘reo ot "o Mo 0% nos rso of ™ ™o ot noe e 0§
@080 | TVNIOL | ONNOND | WVA1I Of | ONNOED | EVITI OF | ONNOND | BYAID 0i | ONNO¥D | VI 0L | ONNOD | IVIT 0i | GNACED | AVID 0L | CNNOID | AVI1I 04 | ONNORD | WvED) Ol poody | "sa7 NI)
‘14 0009 IV | 14 00OE LY 13AF VIS 1V ‘14 000'9 IV © 14 000'C 1V 1A VIS LY ‘14 0009 LV 'I4 000'C LV A3 VIS IV TV | IH91IM
A¥1ddINS 4O 1IM Q0S A¥G MEId IDVI¥NS A¥G GAVH B i Rl

(1234 m) IDONVLISIA 9ONIANYVT

“SILONIM SI ¥03 WAWIXVH ADNIO¥INI 7 S3UNNIN S 804 ¥3M0d J30-3AVL 380 SNOISSIN LVENOD .
FONYMOTNTY J40-INYL ONY 4N-WEVM SICNTINE BN {.ZC JAORV 4.0 HOVE ¥Od % ) JUNIVEIAWAL IV 3384 D.0 FJAOTY .01 HOVI ¥OF % IWIL ONISWIID A3$4Y13 OISYIUINI “FLION

vmorg | e |s'or [ ooze [ost | ze | oor [ooer [ost [ sz |0z | osm [ osi| ez | s€ [oser [oar | 1z | oo [os | awwms | 502,
€€ |E°6 0SE1 | Shi £ S'h 0082 | L1t 8 6' 0see | SL) W B0 0GeE | St 6°0 OShE | SL1 | 1YAWOD
0334S Se (802 0501 | 091 113 8* 11 | 00Z) | 091 1'14 L°¢L [ 214 _ 0s1 114 6°¢ | 00E! | OSI a4 00E! | 081 A¥Y¥34 0002
LU ] 0021 | 051 [4 6°h 009z | S ‘11 1"t 0sIe | T4 1 91 | 002Z¢ A,m: 6°0 00ZE | SLI | LVAWOD
s | o |coe | ose [onr | e | wsr [osz [om [ ie 501 oo [om| sz | 25 |ows Jom | e [0 |owm [ awsa | o000
6 | I'E! 0sL | ser L 13 0°9 0s0z @ SS! 0t | 8°¢t 0SSt | SSI £14 6°1 069z | 09) "1 0047 | 091 | LYEWOD
WIWOR | VS WOM | W/ U E R Al TIWOa | TS wou MW/ Y TEwoM ,JQ‘O! 1ONIWS A e A VEWOM TEWOM O NIW/ W Y TEWOM | NIW/S e Al —-ﬂ.ﬂ '——
1ONVYNI 1304 Il mw nn il 153 0N AWl 15 e Wi 153 i s ENITD LIN91aM
Ll v a4 000%2 v ‘nY-l 00058 iy 1 D00DT ¥ W 0005 v N 44 000C O 1S 40 3dAL SsSo¥9
OH ‘NI 1€ ¥ wa D0EZ 350 SNOISSIW :-um_ vivVva gwIiD _ oMM §Thh T wa « O00DE 35N SNOISSIW LVEWOD
OM NI 515 ¥ Wdd 000f  440-3XVL ¥O4 SUWN 3INION3 ( 302€) 350 3A0BY (4,05) 301 HOY3 %04 301  3INVISIO ISVININI “1ION
00H! 0s8 0021 004 0001 0ss 0sel 008 osnt 059 056 00§ 00E1 0sL 0011 | 009 006 0Sh 0¥
0902 0og! 00L1 050! oShi 008 0002 0szi 0ss! 0001 00%! | 0S8 0561 0ozl 0091 | 0S8 0SE| 008 0z 002L
00L2 0081 0SEZ 006! 0561 0SZI 0S92 0SZ1 00ET 0SHl! 0061 | 002} 0092 00L1 00ZZ | 00l 058! oS 0
0891 0001 00h1 008 oSt 0s9 0091 058 0SEl 06e ool | 009 0SSt 006 00E! | 00L 0s01 0589 oy
05¢Z 0061 0s61 0s2Z1 0S8 0001 00¢£Z 0Shi 0081 oozt 0091 | 0G6 0szZZ 00h! 0s81 | osIt 0551 006 0z 0094
05IE 0012 0592 081 0622 0ssl 000E 0002 0SSZ 0041 00ZZ | 00n! 0662 0S5 00SZ | 0§91 0512 0SEI 0
0002 00z! 0se) 0001 0SHI o8 0561 osn 00L1 0s6 00h! | 0S8 0061 oot 0591 | 008 0se! 004 oy
0082 0081 0082 0451 0502 oSzt 0042 0591 00hZ 05h1 000Z | 0021 0892 0s9r 0SEZ | 00N 0561 os1) 174 o018
059¢ 0ShZ 0452¢e 0512 082z = 008} 00SE DOEZ 0SIE 0s0z 0592 | 0041 0GhE os:z 0S0E | 0002 0052 0991 0
O 0§ N o o5 N "o oS NN "0 04 e ‘80 oF Ll ‘T80 o5 N ‘reo o% s ‘re0 0% NP mo 08 Ll
IVTD 04 | ONNOUO | WYITD 04 | ONAOWD | VI 01 | oNnoes WVS 0L | ONNOWD | NYIVI 04 ONNORD | EVFO OL | GNNORD | AVID 04 _raz..o-o sviD 0L | awnows | ava oi | annowo [(HAW)| ("SET NI)
“14 000'9 LV ‘14 000'C 1V WA V3S 1V ‘14 000'9 1V ‘14 000'E LY WAT VIS LV ‘14 000'9 1V ‘14 000'E LV 13A31 Vi3S LY uu.-ﬁ ..u:aoo.--u’
AVMNNY 3DV3¥NS 1408 AVMNNY 3¥n1-00$ AVMNNY 3DVHUNS QUVH
gh-‘ '- UUZ‘hm—a ““OI"’(F ..........................................
.................................................................. g B
S8 -0lLi- LUVHY ONIGANV1 ¥® SWIT) ‘440-3INVL 38-1-06e-d |

ST3AOW 3NION3 ST3AOW 3INVINIY




JOIHD INOME FILIY NOISIAIE OL LDIMNS ANYNIWNING 2NV S3ENOI3 GIN

WAVD NOHYEMO INIOMS 1WHOILIOOY $O4 .LEVMD INOVY INIOME DI419845.. OL SN

V.n.. g TS s THI0HO ONLMOTION 3HL Nt SINVL WOWY 1304 350 a
L g Lt ANV O4 SMOM 1304 NEnLTe N
sy e 1edu) MY Ape bane L
llv..soh ‘-sq.cunﬂ.w “ “_ ﬂssoo..ul.ﬂ vy ’:1-“1 anua!.u‘o! xnh_h 0NTY 134 e.gnw||10> TNND ONY 240-38VL “
[Bp vy) wominniy propvey oW wER oY M CSEENAN INON W0 WEYM NO4 SIVO dNIT g1 Swos'nT g momv 3
perds iy PUYIRY S gy NME-ny i SIEMAN @100 FUNIVEIWAL NIV M4 404 QALOIWNOD 1ONLLLTY QLN 1
4y ze| 6z | e8| 11z | 0091 | Vs | €208y | 15 | erz| ove |ooor| za [1s | ez [s0z | sez €5 |h9 | 1€ | wZZ | 8SZ| 009Z| s | o8 | 98| 62 | 192 | ooe | o009z
82y ex| 6r | 20| 11z |oosr | oooc | orlsy | 12 | giz| svz |oooz| on |ss 82 (11T | €hZ | 00NZ| 99 (L9 O |22 | £sZ| 0092 000f |28 |B6| 68 | 247 | ZIE | 0002
BZ| vc| 8z | 081| L0z | 0091 | 0009 | z¢los | 12 | g1z| vz | 000z | 8 86| 82 |Z1Z | M2 Woo:N 8S |69 |0€ (612 | ZSZ| 0092 | o009 | B |201| 68 | 187 | £2¢ | 0092
6z| s¢| oz | os1| 202 | 0081 [ 0008 | ¥r|ec | of | v1z| 9vz |00z 05 (09 | 8Z |£I1Z | ShZ 00hZ| 6% |1L |0E |21Z | 642 | 0092 | 0oos | 28 |mo1| 62 | z82Z | s8¢ | 0097
Ie| e\ vz | 1e1| ROz | ooor | 0DOZI | Z4l0s | SZ | Z61 | 122 hoovN €S €9 | 8Z (21T | anZ Woosu Z9 |hL |DE | SIZ | £hZ| 009Z | ooozZI | 68 |Z01| BE | ¢ _ L%E | 0092
ZE| 68| vz | Le1| ror | 000r | 000Gt | €025 | hZ | 061 612 ,o.ooa 8 |99 iu~ 60Z  0nZ wooru 99 |8L [0E |SIZ | LT oomu‘ 000S1 | 4% |%01 ..—.: BOE | H5€ | 0092
€| Ir| vz | 241|002 |00z | 0000Z | 05[09 | 92 | 61| 2ZZ 009z |ss |99 | Bz |1  £zz ,ﬁooz w9 |4L |0E [S61 | WZZ| 009Z | 0000Z| 89 | 28" 1°4 OOf _ ShE | 0097
| | ooosz w , 000SZ | 7€ | 29 °1°4 | 482 OEE 0092
oooomk | i ﬁ 0000€ i K £
™ L] - L) k Bl Ll .l : L) ..—. ’ |
| e | e (siones [ waw || MMM O e :o.e.r...l | T W | e | swove [ sioww waw L, 4w Mo SN waw | WY 4 |ice B | siown | waw |
BN AR e e ek ISV .HL%.. ._z_aa: sl S s s W B u.._ " |5 u(.“x._e o PR Rl R R wen
ViYa ONILYEIJO [0) viva o-.::.u..o YiVa ONILV¥IdO Viva ONILV¥I40 © VivVa ONILYNI4O
08 00 £°8 gh 0s e ok oe Ge ot T4 D€
o LT Ll Gc8 o[} } 9L 1] 90 SL 02 0s 08
091 g8l 14 Gz1 Ghi s 0E} g8 on (114 Gl g8
Sz one €e 0! G681 081 ot 0El 081 on oot g1
0le 01E on g1z Ghe g8l ] I 0t 11 09 G21 Ghi
02e 0LE [+]°] 114 g62 o2z 174 081 ozz 09 0s1 nn- .
gl | oen €'89 00€ gne 092 00€ 922 092 or| g8 912
9% 1L ._.*G_._u NI 311...4)« 10N wﬁo._._cu ("dWIJE"ET1) *S'n o) o8
S00CIAY | Vs a¥ oo.o_..‘_‘:.;‘ TEav |
[ waunwn ainivis .S«c@ WouUNYN | aanavis wounyN | mnuvis IWDINYN | amws .Mﬁ WOUNYN univis |
Csnimwv wasnvr | gm ﬁ S1IM B N ToNvE LT SINM Y Nl ReNva N SRR NV ML aeNYE
(I9NVE XYM) A 1 1.7 Wi U= A W " ’ und (WAMOJ “LNOD XYW) |
BINVMOTIY TaNd JANISIE ONI SNOILIGNOD OSNISINYD FLVNEILIV oM on
2 i sas S8-01L1=A —!i
HOUD §0 2003 jye| seddn eyj Uy | WD) Uy Bumian saonuLued preay () (53 ION WOWPUSD Bumas wawy | —_ .
Poys) 810 8j0p saaod Loy puc yo-eyot ‘s3uniege: oinb soj () wavesepes  do poss &, |4 Buuno pesssp eysoddo pue moeq Ajosums umoy | O11| BEN] GI | “N°'Y | - [G°hh|[000€ »ﬂ..s.....;..
04 PeOA winuexbu spownnoaddo 80 (g'O) Mol seg woen Tdwl 49 OF se 4D sy WOy JoRE Lo of [oabe BBl D e puc el 1o e T [e4*3 | = 19'09/0008 woumm:
sanasag poguey (D] paads us 9341001 (o EUDL Uy HEADW Sl Aeantesd B sy o) Kjojuonisoy saoyy ‘senidio Ui 80 §0 junowD 040} UGy 58| J0 |
o b ey pasmcy (4 g ALl 1) sewnpe)) (] “AueBiews w ydedrs o [orbe wuinjod _..: By 1Pe1e5 JLUVHD ONISN ¥O4 SNOLLONUISNI B T h:..:u." ...u.zr_..v.. _ ...nr.un.__du.._ wan Mzo...!e
SONMOA © """ T s T A DR DR U O R AR s A R R AR .| ge
................................................. RS
3NON . Vo Ll Je-i-0eg=d 1 E|
SW3ll avOl TVYNY3LX3 | ! RlEx
L¥VH) NOILINULISNI NOILVHIdO LHON4 (S) aow  :|i:

- 24 -



NIIHD INOMH BV NOISIABE Ol LIMNS ATVNIWTHYL 13V SN0l aiy

‘VAVE NOLYEILO BMIONE TYNOILIOOY 304 LLIVHD LN BMIONE 200045, OF M8

_o.-..._ o5 T3 - - L.Sao Oz_;o:o. IHE NI SENYL WORS HENd ¥N a
inapy seg veopecy ....”.....E t...n.e,.h.ﬂ oo oy Ausey ssoqe smuopy ¥NYL Ot SMOW W04 ens .
i B LT S Y 2 1) W0y SN MO QST OML UM 0NV 3HETHHHE O IWND ONV HOoavL “
(Bpa wi| ssvmeiy progerm aw woR oy san CEEIBWAN INOD N OWEYM HOE VD dWT “I*9) swoss NPT monv M
paads sy pajeipey LWl ANy S CENBBMAN 0108 WUNIVIIWAL WY 3344 ¥O4 QILDIWEOD I0NLLIY TILYDIAN! 1
¢z| ze] 5z | or1| 691 |oosr | “1's Kex| os| 15 [eor [oiz 681 212 [oonz|es Joo | ze [461 [ozz _88 s |oe |96 ] 6s Ta T65z [o09z
gz| c&| 6z | £v1| v91 |00s1 | 000t R ge| vs| Is |88r | 912 81| 912 | 09 (2¢ | 1€ | %1 |£zz | 0092 |o00t | 78 |86 | 68 | neZ 692 |009Z
oc| s sz | 8| o1 |oosr | 000 far| 99| 18 981 | viz €81 | 11z oonz | €9 |s¢ | ze |16 |0zz | 0092 | 0009 |8 (201 6e vﬂ_n 62z l009z
ze| e st | vei| z¢1 | oooz | 0008 gs| ¢z Jour | 6 . o#1| £0z |00sz|w [ez | ze 881 L1z | 009z |ooos | 8 [w0i| Be | 252 | 68z |o0sz
ec|or sz | osi| zz1 |oooz | 000zt Fan) 95| Lz (891 | €61 m 91| S0z 009z |49 (08 | ze (981 |wIZ | 00 | 000ZL | 69 (01| BE | 65T 862 0097
se|zr sz | err| os1 |oozr | 00051 FoR] 85| Lz (991 | 161 | £41| 80z 0092 |89 |28 | Z¢ (081 202 | 0097 [ 0005L | 48 [#01)'1" 4 | w9z | M0E 0092
2 -y — 4 4 + + —t1 - - - — . + -
00007 fi-3 _ €9 (9L | OF 951 (621 009z o000z |89 |28 ['1°4 wsZ |25 |009Z
000sZ | _ _ 7 000sZ | 25 |29 |'1°4 | 2£2 |97 |009Z
0000¢ | _ | r 0000
.I.m ..;. Sot v | S10NN | Waw s n ﬂ.u -~ SIONN | ‘Waw . r ..;. u -~ SIONT Wew u ﬂ.ﬁ .no!-, L) . E!-l; HE W ivﬂg HWEW
d ~ 1 . X ‘ | " gv o .« | ™S e Kl Kl
| 3| R[5V 5 W g |2, T R il R ) f: st m.«._:._. o 4NV WUy |3 | E e TJJ.« W
ALTKE - . | _ ! | | Alsnaa
Viva 9MILVE1dO0 ® Viva ONILV¥IdO VivVa ONILY¥34O viva wx:::o O] Viva ONILY¥340
Sh 0s 8 SE | om o€ G &z | oe o1 | oz 62 g
sot 0zi 12 08 _ e QL [ 68 Ge G Ge "4 G
11 081 EE GEI — 1] SN GE) Got 02) on g8 00! ‘ '
g2z 092 on 08! 1T ge1 | 061 ghl go1 g | oz ot | | &
osz GEE 8s g€z 0Le 012 ohe o]:1} | ol 0L 0g1 oL '
0se SO Iz o8z DEE 0ge 06z g1z | 082 g8 g8l g2
oo | N ] GEE GBE 982 one 5%z 982 ool | 912 082
o8N 08s 96 gee Ghh ohe 08€E S8z one g 0sz 08e
onhg 029 801 GEN 008 gse Ghh SEE gae oel 08z G2F
o0 | ose [oai 98h 096 0eh gen | s oen | om | cie 1eee |
LEI *LH91T4 NI 318YTIVAY LON SND1IYD (“dWi|L°61) “S°n 0 col
gaur ez =1 B BLCCA  CC
g(! i w.—?—(nm SO IYAINYN 3NLvLS IVOUNYN JLNLViS 3541 Anivis x IVIILNYN w._b»(»n |
| smavwiseuve | g SHUR NIV NI INYE SR BIY NI BoNvE savm wiy MaenvE | s SIUN NIV NI ESMYE
(aoMvy xvm) A | 1M Al m " UM | (wamod "1NOD X¥YM) |
EINYMOTIV 13N4 IANISIN ON) SNOILIGNOD ONISINY¥YD 3ILVYN¥ILTY aNIm oM
sodd Bumnss tvl [} e _n.
DY 40 a0 1) seddn ey U | WA Ul Bumnss 1aonuued preay (v (SLON WOIHPUOT Buimns Wiy i e ——t e AT —
Paisy 010 040p semod Loypus puo yo-eyoy ‘eausieies b 104 ] ‘s>ueisjes  -do poss epaLue Businn peusep eodde pus moeq Aodysep umoy ¥ ]eEl ” & uy H 9 MooaJ_ swviim
= SeaOs wIDW Spwinesdde 010 (¢ D] Mo 1y WORED (W) %9 OF I X0 ey oy MDeIE W of Eabe BBy © e PO 1y 0 l2m | ¥y - o S (000€| wo-sxn
samsaig proguo (5] Poeds w 43408 40 96uas u) w1oaru Sub Amansel  JBL sy o) Agojuctiioy show “ewordio uf jeny 1o unow ooy wouy e e BT ZNI G| Hd 05 {000 .
ol jybu sy piome) |4 ¢ AL Cpp 1) wwnger) (g] AsusBssuwse Ui jdeszs  0f (0ADe UwNoD |eny ui sanBy (3e1es TIYYHD OMISH HO4 SNOIIINALSNI WaD | ‘WA | W NI | NOIISOU | WSO | 4 O Wil s _ Noliioos
o | SA NOUYENG | 1MW BIMOWM | dw |
................................................. SANNOd ~~ 7 T T T T T T ey T TTOLT T TTITIIT L A 1y A 1D PR AP R ST "o P Ar S 1= | B
YNVL AT138 799 6L e oomp N < OOIE SRRSO - L (1100 SO 1 -
SW3ll avO1 TVYN¥3LX3 | Bl=z
LUVHD ..o_._.o:cpa.._ NOILYN3dO 1HO114 (S) 1300W s |2}




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 1. 7hrs l.4hrs 12hrs 1.0hrs 0.9hrs

(2) 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-535-A
radio set, the detonator circuit should be checked as
follows:

(2) The detonator located in the radio receiver
(BC-647-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 airplane 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 is 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 circuitat the male recep-
tacle near the test lamp. I 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) Remove 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 light the test lamp, indicating that the cir-
cuit is in operation.
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(7) I 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
is burned outor broken, Replace the test lamp with a
new one and again test the circuit by 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,

(9) 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
side 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-
nected 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-
ceiver.

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.

c¢. RADIO SET - 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 eachchannel-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 preventthe 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 “‘hello’’ which will ac-
tuate the switching mechanism and insure that the mes-
sage is transmitted in full,

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

(7) To stop the equipment, pressthe ““OFF’’ but-
ton on the ““T.-R.-V,0."” switch panel,

WARNING

The operation of thisradio 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 receiyve
condition,

d. RADIO SET - SCR-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-
ceivers, 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 filter 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-
quencies 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 emissionswitchto ‘‘TONE,”
“Cw,” or “VOICE,” as required, I 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 switch should
be left ““‘ON’’ throughout the flight to avoid 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 800 volts dc, Before
attempting to connect or disconnect a trans-
mitter or power plug, determine that it is 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 is ‘‘ON.”’

SECTION V

ARMAMENT

1, GUN SIGHT OPERATION.

The P-38Q-1 airplane is equipped with an electri-
cally operated gun sight located in the cabin above the
main instrument panel (figure 5) in line with the pilot’s
eyes, The gun sight is controlled by a rheostat (fig-
ure 5) located on the left-hand auxiliary switch panel.

2. GUNS,

a. DESCRIPTION, - The airplane is equipped with
a 37-mm cannon located in the forward fuselage and
firing throughthe nose of theairplane, two .50-caliber
machine guns located in the forward fuselage of the
airplane and synchronized to fire 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.

.50-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 fired 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 flashback into the cock-
pit and armament compartment.

.50-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 fire, (I 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 switchpanel; these switches
selectthegun to befired. Firing is then accomplished
by depressing the trtgger (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 EQUIPMENT.

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 installation consists of a bomb re-
lease handle (figure 5), ‘““ARMED’’ and ““SAFE’’ lever
(figure 8) and the type B-7 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
puot'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,

¢, 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 removea 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

causes anti-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 is 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. If a cover
is available, it is a good practice also to cover
the complete glass portion of the cabinassembly
to prevent ice or sleet formationwhen the air-
plane is grounded.

Figure 14 - Propeller De-icer
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4, CARBURETOR AIR FILTER AND HEATER.

Two controls for operation of the filter and heater
(figure 8) 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 from 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 is not placed
over the air scoop, it is necessary to thaw out the
carburetor and scoop beforeflight, Theheat 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 facilitate starting of the engine in low temper-
atures, thefollowing units are included with the starter
system, A small accessdoor islocated onthe trailing

Figure 16 - Plug - External Power Source

edge section of the left-hand wing fillet and affords ac-
cess toa plug (figure 18) whichcan be connected to an
outside battery to aid 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.
Avoid overpriming as this will aggravate starting con-
ditions.

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 0°C (32°F). Dilution of the
oll is accomplished prior to stopping the engine by
placing the ofl 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 oil and coolant temperatures have
not been too high. When coolant and oil temperatures
are high (over 100°C (2129F) 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 engine 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 ofl
moves into the oll system. As the diluted oil
circulates through the engine, it is heated and
carried backto the hopper compartment, Heat
from the ofl 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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Two controls for operation of the filter and heater
(figure 8) 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 from 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 is not placed
over the air scoop, it is necessary to thaw out the
carburetor and scoop beforeflight, Theheat 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.
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main instrument panel in the cockpit to calibrate the
temperature of carburetor air at all times.

5. STARTING SYSTEM.

To facilitate starting of the engine in low temper-
atures, thefollowing units are included with the starter
system, A small accessdoor islocated onthe trailing
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edge section of the left-hand wing fillet and affords ac-
cess toa plug (figure 18) whichcan be connected to an
outside battery to aid 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.
Avoid overpriming as this will aggravate starting con-
ditions.

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 0°C (32°F). Dilution of the
oll is accomplished prior to stopping the engine by
placing the ofl 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 oil and coolant temperatures have
not been too high. When coolant and oil temperatures
are high (over 100°C (2129F) 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 engine 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 ofl
moves into the oll system. As the diluted oil
circulates through the engine, it is heated and
carried backto the hopper compartment, Heat
from the ofl 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 oil 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 inthe coolers
congeals and would ordinarily cause damage {rom oil
pump pressure when the engine is started. If the oil
pressure exceeds 60 pounds per square inch 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 oil in the coolers, the valve
closes allowing the oil to flow normally through the
coolers again.

9. COLD WEATHER MOORING.

If 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 8 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 suitable 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-
sult in an explosion,

12, COMMUNICATION EQUIPMENT.

The hand microphone is unsatisfactory for use in
cold weather, as moisture collects and freezes in the
small holes of the microphone mouthpiece. 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 in temperature, Consequent-
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-
trancedoor 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 -23°C (-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 93°C (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.
If 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
against ignition 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 is present on the airplane
wings, or flight surfaces, it must be removed
by brushing or flushing prior to take -off,

e. 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 itisnecessarytoremove 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,

g. 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 through outlets in the rudder pedal wells
tothe guns and cannons, This air isthendrawn 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 2.036 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
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
Airscrew
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.

e. Operateall 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 isnecessary 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 freezes.
Pay particular attention to the hinges and controls.
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Lock washer

Manifold pressure
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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
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
Airscrew
Fine pitch
Coarse pitch
Rod aerial
Graticule
Flick roll
Tail plane
Revolution counter

Drouge target

Spanner
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