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Report Io. NA-8057 CCHFIDENTIAL . . DESCRIPTIOH
Aep g Sec I, Pars 1-3

Section I
DESCRIPTION

1. GENZRAL.

The North American XP-51J Fighter Airplane is a single-place
monoplane powered by an Allison Model V-1710-119 engine. The
alrplane has a wing span of 37 feet, an over-all length of 33
feet, and an approximate gross weight of 7400 pounds. It is
armed with two fixed .50-caliber machine guns 1n each wing and
may bte equlpped with wing racks to carry bombs, depth charges,
or fuel tanks. Armor protectlon is shown in figure 5.

2. FLIGHT CONTROLS.

The ailerons, elevators, and rudder are conventionally
operated by a control stick and rudder control pedals. Trim
tabs on the ailerons, elevators, and rudder are manually operated
by two control knobs (rudder and aileron tabs) and a control
wheel (elevator tabs) located on a vedestal at the left side of
the cockpit. A surface control locking device, furnished =as
loose equipment, may be attached to a bracket at the right side
of the cockpit near the floor level to lock the control stick and
rudder pedals. The wing flap control lever, located on a control
pedestal below the instrument panel, provides simultaneous move-
ment of the flaps with movement of the control lever. Flaps
are automatically locked at any desired contrcl lever setting
until the lever 1s agein moved. No provision is made for
operating the wing flaps if the hydraulic system fails,

3. LANDING GEAR.

4., GENERAL, - The main landing gear and the tail wheel are
actuated hydraulically by movement of the control lever located
forward of the trim tab control pedestal at the left side of the
cockpit. In case of hydraulic system feilure, both gears will
drop when the control lever is pleced at the "DOWN" position
and will be locked in their extecnded positions by bungees. After
hydraulic retraction, the landing gear is held by the fairin
doors which sre mechanically locked by the landing gear control
;ever. The cdoors are lccked when the lever is in neutral. Dur-
ing taxiing,_with the centrol stick pulled aft, the tail wheel
1s maneuverable to 7 degrees right or left through movement of
thg rudder pedals, Wwith the control stick pushed forward, the
tail vheel is unlocked ard will permit full rotation. ’

WARNIIG
Do not move the landing gear conitrol lsver when the

-airplcne is on the ground and the engine is operating.
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Report o. Ni-8057 COHFITCZNTIAL DESCRIPTION
- E ' Sec I, Pars 3-6

b. POSITION INDICATORS. - A red light znd a green light on the
leTt swizch panel indicate the position of the landing gear. The
red indicetor illuminates when the gear is between the fully ox-
tended and fully retracted positions, znd when the gear 1s in
the full; retracted position vwita the tarottle retorded to a
position indicative cf 1€-15 in, Hg manifold pressure at 2000
rpm, The green- indicator illuminates only when the main gear
is fully extended and locked. Both lights should be out during
normal “light., A feilring door warning light, located Yeneath
the red znd grcen landing gear lights on the left switeh panel,
illuminztes when the falring doors cre unlocked, -

4, BRAXES.

The hycéraulic brakes are operated by pushing forward on the
upper portion of the rudder ccntrol redzls, Fluid for the brake
system.is obtained from the main hydraulic reservoir, A parking
brake ccrtrol knob is on the lower right side of the center
control pedsstal.

5. HYDRAULIC SYSTEM.

The hyéraulic system operates the main landing gear (cxtension
‘and retraction), tail wheel (retraction only), wing flaps,
brakes, sliding canopy, and the pilot's seat, Controls for the
- wing fleps, sliding canopy, and the szat are located on the
control pedestal below the center switch pancl. The canopy
control lcver may be moved from the "LOCCK" to thc "UNLOCK"
position by pulling aft on the sprirg-locded lock knob st the
end of ire control lever and moving thc lever to the right, 1In
this position, hydraulic fluild is by-pusscd to permit manual
operatiorn or the carnopy. The seat ond cznopy cdontrols sre both
spring-icaded and will return to their neutrzl positions when
releascc, - : o :

6. POWER PLANT.

a. ENGIHE. - The Allison Mocel V-1710-119 liquid-coolcd enging
incorporztas e two-stage supcercharger, - fucsl injection pump,
and an cutometic menifold prossurc reguizior,  The two—stag5
supcrcherger has o 7.84:1 low blower ratio, en 8.1:1 high
_blower roiio, and is cutomatically controlied by & boost con-
trol unit. The propeller reduction goar »-tio is 2.36:1,

S - -

b. FUEL, OIL, AND COOLANT.

Fuel Spceificetion No. All-F-28, Grode 100/130, Amené. !
- & . < - o Iily < e Ane » AIO.
0il Spceificetion No, AH-VV—Oiléc, Erade 1120 (S) op
1100 éw;

Coolznt Typi D §7ospcrcent water and 30 percent cthylcne
glyco becification lio. AN-E=-2 o
with WaMBT) 1 , innibited

2 CONFIDEZNTTAL
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Section 1
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1, IDLE CuT OFF CONTROL 11« SEAL CONTROL

2, AUXILIARY STAGE OIL PRESSURE GAGE 12. WING FLAP CONTROL

3. INSTRUMENT PANEL - SEE FIGURE 16 13. HEAT AND VENT CONTROL

4. OXYGEN CYLINDER PRESSURE GAGE 18. CENTER SWITCH PANEL - SEE F IGURE 18

15. RIGHT SWITCh PANEL - SEE FIGURE 18
16. CARD HOLDER

17. RUDDER PEDAL
18. RUDDER PEDAL ADJUSTMENT LEVER

19. OXYGEN REGULATOR

5. OXYGEN FLOW INDICATOR

6. RUDDER PEDAL ADJUSTMENT LEVER

7. LEFT SWITCH PANEL — SEE FIGURE 18
8. HEAT SELECTOR CONTROL

9. FUEL SELECTG# CONTROL

10. ENCLOSURE CONTROL .

. Figure 2—Cockpit - Forward View
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RELIEF TUBE

COCKPIT LIGHT

LAND ING GEAR CONTROL INSTRUCTION PLATE
QUADRANT FRICTION LOCK

PROPELLER CONTROL

THROAT MICROPHONE SWITCH

THROTTLE

SAFETY BELT

RUDDER TRIM TAB CONTROL

ELEVATOR TR!M TAB CONTROL

AJLERON TRI!M TAB CONTROL

PYROTECHNIC SIGNAL PISTOL CARTRIDGE CASE
LANDING GEAR CONTROL ’

Figure 3—Cockpit - Left Side
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33. OXYGEN REGULATOR '

3%. RECOGNITION LIGHTS KEYING SWITCH
35. OXYGEN CONSUMPTION CHART e
36, SCR-522-A CONTROLS, - g oAt el
37. FLUCRESCENT LIGHT : ees :
38, DETONATOR SWITCHES = : e
39,  SPARE LAMP STOWAGE oo A o
30. DETROLA RECEIVER -

81, REMOTE CONTACTOR - ERRC =N -5
42. CARBURETOR A[R CONTROL

43. MAP CASE AND FLIGHT REPORT HOLDER

4. SCR-695—A CONTROCLS

& 3 Pigure 4—Cockpit - Right Side
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SHADED AREA

INDICATES ANGLES
OF PROTECTION

— PROTECTION BY
WINDSHIELD

2 DURAL DEFLECTION PLATE—'—/

\
7° PROTECTION BY ARMOR PLATE
§ ARMOR GLASS BACK OF PILOT'S HEAD

S —

11 ARMOR GLASS
WINDSHIELD

7"

/‘ i€ ARMOR PLATE

-1 ARMOR PLATE FIREWALL L—,—% ARMOR PLATE :
4 '0":2-'!! : =

Figure 5—Armor Protection
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Sec I, Par f

Note

For operation at temperatures below -12°C (+10°F), use
Type C coolant (30 percent water and 70 percent ethylene
glycol, Specification No. AN-E-2, inhibited with NAMBT).

c. PROPELLER. - A four-blade, hydraulically operated, constant-
speed Aeroproducts propeller is used on this airplane. The
diameter of the propeller is 11 feet, 1 inch.

d. ENGINE CONTROLS,

(1) THROTTLE AND PROPELLER CONTROLS. - The throttle and the
propeller controls are operated independently. War emergency
power is obtained by moving the throttle forward past the con-
trol joggle stop at the maximum normal rrm position. The
propellar control may be moved fore and aft to either "INCREASE
RPM" or "DECREASE RPM," Both controls are located at the left
side of the cockpit.

(2) IDLE CUTOFF CONTROL, - This is a cam type of control
located on the left side of the instrument panel.  Two positions
are provided: an extreme forward (pushed in) for opersting the
engine, and an extreme rear (pulled out) for starting znd stopping

the engine,

e. CARBURETOR AIR. - The air induction system supplizss the
carburetor with rarmmed cold air, unrammed warm air froa the engine
compartment, or unrammed filtered air. The carburetor air con-
trol lever 1s located to the right of the seat at the floor
level. When the control lever is moved to "RAMMED," only rammed
cold air enters the carburetor. When the control 1s moved to
"FILTERED, " air enters the fnduction system through & filtering
unit installed in the baggage compartment. If the air duct
becomes obstructed by ice, unrzmmcd warm air from the engine
compartment will enter the induction system automatically through
the spring-loaded hot air door. .

Note

If operational conditions make the use of filtered air
unnecessary, the filter section of the air duct may be
replaced by the baggage compartment door. When the door
i1s installed, movement of the control lever to "FILTERED"
will automatically admit engine compartment alr to the
carburetor. If more heat is required, move the lever

to the hot air position.

CONFIDENTIAL 7
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: ' Sec I, Pars 7-9

Fuel is supplied to the engine from 3 -fuel cell,fh;each wing--.
or from two auxiliary combat tanks (when -installed) on the wing ..
racks. The right wing cell has 2 capacity of 105 US (£7.5
Imperial) gellons and the left wing cell holds 75 US (62.4
Imperial) gallons. The auxiliary tanks hold 75 US (€2.4
Imperial) gallons each. Fuel is supplied from: the left wing
cell {when installed) through a gravity feed to the right wing
cell, and is then pumped to the engine by a submerged-type
booster pump.- A uniform fuel level 1s a2lways maintained in. both
cells. Fuel in the combat tanks is pressurized by the engine
superchargers; the tank pressures are controlled by & spring-
1oaded valve to 1limit the pressure to 5 pounds per square inch..
A fuel tank selector control i1s located on the control pedestal
below the center switch panel and a booster pump control switch
on the right switch penel, Turning the fuel tank selector
control from "MAIN" to any other position automatically shuts
off the booster pump. . o :

7. FUEL SYSTEM.

Note

The normal fuel capacity of the airplane is 105 US
(87.5 Imperial) gallons- which are carried in the
. right wing cell only. When tactical missions do not
‘require a greater fuel load, it is permissible to
remove the left wing cell to reduce the gross weight
of the airplane. ' ' =

8, OIL SYSTEM,

The oil tank, mounted on the forward face of the firewsll,
has a total capacity of 15-3/4 gallons and an actual capacity of
14 gallons. Approximately one gallon of oil 1s forced into the
heat exchanger when the engine is started. Scavenge pumps are
provided in the engine suzmp to return oil directly from the
engine, through the heat exchanger and a thermostatic control
valve, to the oil tank. When a temperature of 385°C (185°F) 1s
obtained, the thermostatic control valve closes to divert the
o1l through the heat exchanger. This valve also functions as
a by-pass valve, and will open when a surge pressure of 4o .
pounds per square inch is reached. The o211 dilution system is
controlled by a switch located on the right switch panel.

9. COOLING SYSTEMS.

Two separate cooling systems are provided; one system cools
the supercharger fuel-air mixture and the engine oil, and the
other system cools the engine. Zach system has an expansion
tenk, a radistor section, and a pump. The engine coolant
radiator and aftercooling system radiator are constructed as ‘
a unit and are located in the air scoop. A thermostatically

CONFIDENTIAL
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— ] .
PARKING BRAKE HANOLE / e
BRAKE PEDALS
HYDRAULIC RESERVOIR =

BRAKE CYLINDER

HYDRAULIC CONTROL
PEDESTAL

BRAKE CYLINDER

. —/

Figure 6—Brake System
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LANDING GEAR
CONTROL HANDOLE —

LDG. GEAR DOWN

PRESSURE LINE
FAIRING DOOR
OPERATING STRUT —

LDG. GEAR UP
PRESSURE LINE

SYSTEM CONTROL

VALVE
\ \

\

LDG. GEAR
OPERATING STRUT—1

EMERG. LOWERING
BUNGEE

—_

—

FAIRING DOOR UP
PRESSURE LINE

FAIRING DOOR DOWN
PRESSURE LINE

LDG. GEAR
OPERATING STRUT

CONFIDENTIAL

TAIL WHEEL
OPERATING STRUT
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Section I

TAIL WHEEL
UP PRESSURE
LINE

CONTROL LINKAGE

LDG.GEAR DOWN
PRESSURE LINE

LDG. GEAR UP
PRESSURE LINE

EMERG. LOWERING
BUNGEE

103-38-2n

Figure 7—Landing Gear Hydraulic System
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PILOT'S SEAT DOWN LINE ENCLOSURE

ACTUATING STRUT
PILOT'S SEAT UP LINE \ \

HYDRAULIC RESERVOIR
VENT LINE

FLAP UP LINE

FLAP DOWN LINE

WING FLAP
OPERATING STRUT
ENCLOSURE
OPEN LINE
\ ENCLOSURE
T~ CLOSED LINE
~ PILOT'S SEAT

ACTUATING STRUT

~
~ 23
aH

WING FLAP

OPERATING STRUT
ENGINE DRIVEN PUMP

. FLAP UP LINE
SYSTEM RETURN LINE

FLAP DOWN LINE

ENGINE PUMP SUCTION

SYSTEM PRESSURE LINE

SYSTEM CONTROL VALVE

103-38-2100

Figure 8—Hydraulic System - Power, wing Flaps, Seat and Enclosure
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COMBAT TANK ’ ! TANK VENT VALVE

TO HOT AIR MUFF

FUEL STRAINER

DRAIN COCK

T0
AUXILIARY BLOWER

SPEED
DENSITY PUMP

FUEL SELECTOR

TO,
INJECTOR

PRIMER SWITCH NOZZLE

FUEL TANK CROSS VENT “‘ LI

_/4/ ”

A
[ =

AUXILIARY FUEL TANK

FUEL GAGE

FUEL PRIMER
SOLENOID

AIR PRESSURE
RELIEF VALVE

~F———T0 HEATER
TO ENGINE

BOOSTER PUMP

: OIL DILUTION
- — A SOLENOID

DRAIN COCKS

AIR PRESSURE SELECTOR VALVE

MAIN FUEL TAN TO FUEL PRESSURE GAGE

/ / 3 et VAPOR RETURN LINE
jca: SN S 3

K:
I

! ’

FILLER CAP
TANK VENT VALVE

MAIN

XTI IIT] AUXILIARY
VENT

PRIMER

AlLR PRESSURE
OTHER LINES

DRAIN COCKS

18

COMBAT TANK
1084481704

Figure 9—Fuel System
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\ \ OIL TANK OIL TANK VENT LINE

OIL RETURN TO TANK

OIL DILUTION FUEL LINE

FILLER CAP OVERFLOW LINE

= AUXILIARY SUPERCHARGER PRESSURE
\".7 PUMP SUPPLY_LINE

OIL\HEAT EXCHANGER

PN

OII; DILUTION SOLENOID

“FNGINE SCAVENGE OIL LINE

DRAIN CASTING

AUXILIARY SUPERCHARGER SECTION SCAVENGE OIL
ENGINE PUMP SUPPLY LINE FROM TANK

1088 -47T-10

Figure 10—011 System
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AFTERCOOLING SYSTEM = AFTERCOOLING SYSTEM
EXPANSION TANK . RELIEF VALVE

AFTERCOOLANT AUXILIARY
FILLER LINE

AFTERCOOLING
SYSTEM PUMP e

HEAT EXCHANGER VENT LINE

AFTERCOOLER

ENGINE COOLING
SYSTEM PUMP
AFTERCOOLING SYSTEM
LINE FROM RADIATOR

_ —
" oeran. A
r DETAIL

\V T VIEW SHOWING LEFT
SIDE OF ENGINE

PUMP DRAIN LINES

RELIEF VALVE

ENGINE COOLING SYSTEM
EXPANSION TANK

AIR BLEED LINE

AFTERCOOLER

AFTERCOOLING SYSTEM
EXPANSION TANK

COOLANT RADIATOR

FILLER CAP

AFTERCOOLING

N
- SYSTEM PUMP

COOLANT MAKE-UP LINE

FILLER CAP VENT LINE

AN
HEAT EXCHANGER
>
,”-.
ENGINE COOLING SYSTEM PUNP
ENGINE COOLANT MANIFOLD INLET /
ENGINE COOLING SYSTEM FILLER CAP
- ~
B ENGINE COOLING SYSTEM LINES
1 AFTERCOOLING SYSTEM LINES
EZZZZZZZ3 YENT LINES 1988-48-184

Figure 11—Cooling Systems
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HEAD REST

BACK CUSHION
RADIO DEMOLITION SWITCHES

MAP CASE
MIRROR /

—~/

PYROTECHNIC SIGNAL
/PISTOL AND MOUNT

SLIDING CANOPY
EMERGENCY RELEASE

PYROTECHNIC SIGNAL

CARTRIDGE CONTAINER
//J)7'_-hhh—-‘5~m§~n§~\__‘_-‘555

Figure l2—Miscellaneous and Emergency Equipment
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30

MAN
100 PRESS

MAX PERMISSIBLE OIL TEMPERATURE
05°C

OPERATING OIL TEMPERATURE 70-80
MIN PERMISSIBLE OiL PRESSURE

€0 LBS /SQ.IN

CPERATING OIL PRESSURE

€0-70 LBS./SQ.IN

MAX PERMISSIBLE CIL PRESSURE
85L8S SQIN

MAX PERMISSIBLE FUEL

PRESSURE 22 LBS /SQ.IN
OPERATING FUEL PRESSURE

18-22 LBS./SQ.IN

{7 MAX. TAKE-OFF MANIFOLD PRESSURE
58 IN HG

A o
700 S0

100 A\

—

150 J

A RSPEED

80 120

a0 T160—
-
0 200 \/
L
) MAX PERMISSIBLE INDICATED AIR PRESSURE

SPEED 475 MPH

MAX PERMISSIBLE AUX CiL PRESSURE
65LBS/SQ N

CPERATING AUXILIARY CIL PRESSURE
50-60 LBS #SQ IN.

ity PERMISSIBLE AUXILIARY

CiL PRESSURE 45 1BS /SQIN

imn

108 ~ 8 -40D

. 1 MAX TAKE-OFF RPM 3200

N\
\

/ yars s0| \\
/) 17 N AN ¢
C// | 7 3 \\ A
o// Lioo® o0 \\R
of[ VI ] B
£\l Jesto\  /[a
N AR I
T \\ R
= wAX. COOLANT TEMPERATURE
135°C

SEEE OPERATING COOLANT TEMPERATURE
85>-105°C

Smmm DESIRABLE CARB AIR TEMPERATURE
15-30°C

~—— MAX. CARB AIR TEMPERATURE
40°C

Figure 15— Instrument Limitations
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controlled, electrically operated ocutlet flap regulates the
flow of zir tarough the radiator.

13, ZLECTRICAL SYST:ZM.

The electrical system is of the 24-volt, direct-current,
single-wire type using the structure of the airplane as a common
ground return circuit. An engine-driven generator, regulated to
a 28-volt output by a voltage regulatcr, supplies power to
charge the battery and to operate the - units of electrical
equipment. An external power socket is located on the left
side of the fuselage above the trailing sdge of the wing for
inducting external power when operating the electrical system
on the ground. Electrical power for tre starter motor is
supplied only through this external socket. All electrical
control switches are mounted on three panels directly below the
instrument panel; 2 master circuit brezker reset button is
located on the control pedestel below the center switch panel.



ﬁeport Jo. A=3057 COMNFIDEITTIA OPERATIIIG INSTRUCTICIS
Sec II, Pars 1-3

Section II
PILOT'S OP=RATIIIG INSTRUCTIONS

1, FLIGHT RESTRICTIONE,

a. MANSUVERS PRCHIBITZL.

(1) Inverted flying must be limited to 10 seconds because of
loss of oil pressure and feilure cf the scavenge puups TO operate
in an inverted position.
b. AIRSPEED LIMITATIONS.
(l) The maximum permissible diving speed is 475 IAS.
(2) Do not extend landing gear above 170 IAS,
(3) po not lower flapc fully above 160 IAS.

(4) Do not lower landing light above 170 IAS.

2. BEFOR= ENTERING COCKPIT.

a. Make sure the alrplane has been serviced and is ready fcr
f1ight, particularly in regard to Tropsr quantities of fuel,
0il, coolant, hydraulic fluid, and oxyzsn.

b. Make sure the total weighs of fuel, oil, ammuniticn, and
special equipment carried Is suited tc the mission to be per-
formed. This is most important os the rate of climb of the
airplane may vary, depending on the lcoed carried.

c. HMaximum safe manifolé prsssurz for ground run-up, without
using taxl ancheorage, has rnot been detzrmined prior» to this
publicatlion. Securely anchor the tail of the airrlane znd use
wheel chocks, if avallablec, when excessive manifold bressures
are required during run-up.

4. Make sure external power supply (i available) is connectzd.
. Thg slidéug canopy nay be opened frcm either side by pushing
1n on tac spring-loaded dcer at the feorward end and 81iding the

canopy =z.t,

3. G ENTERIZIG COCKPIT.

01$°-£he following procedurss snould bz cerried out prior to =11
flights: h

(1) Make sure ignition switch is "CFF."

18 CONFIDETIAL
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Sec II, Par 2
(2) Remove surface control lock as follows:

(2) Pull out on spring-loaded plunger on left side of the
control stick, and move stick aft.

(b) Pull up on plunger on the control lock at the right
side of tHe cockpit, and move lock slightly inboard.

(¢) Pull up on plunger on center of control lock, fold con-
trol lock flat, and unhook lock from rudder pedal.

(4) Hand control lock to ground personnel.
Note

The surface control lock is not carried in the airplane,
except on ferryling flights.

(e) Check the controls for free and proper movement, watch-
ing conirol surfaces fcr correct response.

(3) adjust rudder pedals for proper leg length so as to ob-
tain full brake control while taxiing. Adjustment 1s made by
pressing the lever located on the outer side of each rudder pedsl.

(4) Push in on circuit reset button on control pedestal.

(5) set parking brakes by pulling out the knob belcw the
center of the control pedestal, depressing the brake pedals, and
then releasing the handle.

(6) Make sure gun and bomb switches on left switch panel are
"OFF," and spring safety lock is in place on emergency bomb re-
lease handle.

(7) Make sure landinz gear control handle on left side of
cockpit is in neutral y051tion, and landing gear "SAFE" indicator
light is illuminated.

(8) set altimeter tc correct barometric pressure.

(9) Test gun sight Illuminezicn by turning gun sight filament
switch to "MAIN" and operating rheostat control on left switch
panel,

(10) Check remote-irdicating compass for correct reading.
b. When night flying Is anticipated, make the following addi-
tional checks:
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(1) Test fluorescent instrument light on right longeron b
operating rheostat control on left switch panel. )

(2) Pcsition cockpit light under left longeron by pulling
aft on the light bracket and swinging bracket inboard to the
locked pcsition. Test light by operating switch and rheostat
on the lamp housing.- : '

(3) Test position lights by moving switches on right switch
panel to "BRIGHT" and "DIM," :

(4) Test landing light (with aid of outside observer) by
moving landing light switch on left switch panel to "EXTEND AND
ON." After testing light, move switch to "RETRACT" and then to
"OFF." -

(5) Test recognition lights by operating the switches on right
switeh panel and the keying switch on right longeron.

Note

Do not operate recognition lights longcr than 10 seconds
on the ground.

4, STARTING ENGINE.

a. Start the engine as follows:
(1) Connect extsrnal power supply.

(2) Seze that ignition, battery, and sterter swiltches are
"OFF." _

(2) Move generator-disconnect switch on center switch panel
to "GENERATOR."

(#) see that idle cutoff{ contrcl, on left side of instrumen:
panel, is pulled out. :

(5) Have ground personncl turn propellcr several revolutions
by hand.

(6) Open throttle onc inch.
(7) Move propeller contrel o full "INCREASE RPM."

(8) see ?hat'fadiétor'air control switch on right switch
pencl is in "AUTOMATIC."
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Figure 16—Instrument Panel

Figure 17—Control Pedestal
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(9) siove carburetor air control at right lower side of cock-
pit to "RAMMED" ('FILTERED," if required).

(10) Turn fuel selector zontrol at top of control pedestal to
"MAIN," and fuel booster pump switch on right switch panel to
"OH." Check fuel pressure gage for 13-15 pounds per square inch

pressure,

(11) Push engine primer switch on right switch panel to
"ENGINE PRIMER." Prime engine 2 seconds when cold, 2 seconds
when hot, .

(12) Turn ignition switch to "BOTH."

(13) Press starter switch to "ENERGIZE" until maximum speed is
reached, then to "START." Prime engine while starting, as re-
guired,

Note

Zxternal power must be used to start the engine with
the starter, as electrical power for the starter motor
is supplied through the external pover receptacle only.
If external power 1is not avazileble, use handcrank.

(14) As engine starts, push in idle cutoff control. Prime
engine intermittently for smootk operation.

WARITING

“hen engine is not firing, the idle cutoff control must
be out,

(15) Check oil pressure. I pressure is not up to 50 pounds
per square inch within 30 seconds, stop engine and investigate.

(16) Push battery switch to "BATTERY."

(17) adjust seat level to obtain full travel of the rudder
pedals ir the extreme positions. The seat is adjusted by moving
seat control handle on the control pedestal either "UP" or
"DCWHI." ‘When the desired position is reached, release handle;
it ill return to the neutral position.

5. ZIGINE WAR:-UP,

-t

T

Je»m up the engine at 1300 rpm until the 0il temperature shows
a derinite increase and the o0il pressure remains steady when the
throttle is opened.

CONFIDENTIAL 22
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Report o, I 7 Sec II, Pars 5-T .

- DESIRED: MAXIMUM

0il temperature ~ - 73-85°C (Grade 11203- 105°C Ecrade 1120;
P €0-70°C (Grade 1100 30°C (Grade 1100

Coolant temperature 105-121°C 125°C

0il pressure €0-70 1bs./sa.in. 85 1bs./sq.in.

The desired oil and coolant temperatures will be maintained by
having the radiator alr control switch in "AUTCMATIC." If coolant
and oil temperatures exceed lim:its with control in "AUTOMATIC,"
shut of? engine and investigate.

5. SCRAMBLE TAKE-OFF.

Use o1l dilution to obtain proper oil pressure at moderate
power, and as soon as the engire will take the throttle, taxi
out and take off.

Note

Overdilution is 1likely to result under these conditions
. because of low oll flow ani = cold engine which holds
back evaporation. If dilution is used, close observa-
tion of the oil pressure will be necessary during the ‘
time of dilution arnd tazke-off to determine whether or
not the oil has been overdiluted, resulting in low o2il
pressure, and loss <f oil thrcugh the engine breather.

T. ENGII= AND ACCESSORIZS GROUND T=ST.

a. After the engine has bteen warmed up sufficiently, proceed
with thesse tests:

. (1) Check fuel flow from external tanks (if installed) by
rotating fuel selector control.

(2) Visually check operation oI wirg flaps by operating
flap control on hydraulic control pedestal.

(3) Checik operation of radiztor air exit flap (with assistance
of outside observer) using overrids positions or radiatcor air
control switcn. Return-switch tc "AUTOMATIC."

(4) Check communicatzion equipzent for propsr operation.

Y :(SEigt 2200 rpm, check the instruments for the following
imztations: ,
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Sec II, Pars 7-8

DESIRED MINIMUM MAXTIMUM
Cil pressur2 £0-73 105./5G.iNe 53 105./Sd.iN. 35 las./sq.in.
Auxilizry 5133 oil pressure 8G~60 105.,5Q.1N, &5 10S.,SqeinN. 65 lbs.rsq.m.
Sil temperature 70-85°C (Grage -~ 105% (Grade 112z¢)
113). )
60-75°C (Grade :15¢) 9¢°c (Grade 1i6¢)
Coolant temperature 105-121°C . 125‘)’c
coolant temperzture 135°C
(Take-of f 202 coapat) .
Fuel pressure 23 165., 55,00, 27 10S./53.in0,
Ammeter 100 amperes

(6) 4t 2200 rpm, check magnetos. A maximum loss of 100 rpm
is allowable,

(7) At 2200 rpm, move propeller control back to note 200 rpm
drop (maximum); then move forward to full "INCREASE RPM." Mani-
fold pressure should remain constant within one in. Hg.

(8) Hotify ground personnel to release tail, remove wheel
chocks, and disconnect external power source, '

(9) Close sliding canopy by pulling out on the spring-loaded
control handle on the control pedestal, and moving handle to
"CLOSE." Vhen canopy reaches desired position, release handle.
The handle is spring-loaded to rsturn to the neutral position.

8. TAXITNG INSTRUCTIONS.

a. Observe the following generalities when taxiing:

(1) Raise the wing flaps.
WARNING

To prevent damage to the wing flaps, they must be up

when taxilng. In addition, always taxi cautiously so
as to avoid damage from objects which the tires might
pick up and throw against the radiator air-scoop flap.

(2) Steer a zigzag course to obtain an urobstructed view,

(3) Texi with the stick slightly aft of neutral to lock the
tail wheel. 1In the locked position, the tail wheel may be turned
7 degrees to the right or left by using the rudder pedals. For
sharp turas, push the stick forward of trke neutral position to
allow the tail wheel full swiveling action.

(4) Use the brakes as little =s possitle, and always taxi
cautiously.

(5) Upon reaching the take-off position, stop the airplane
Cross-wind so that approaching airplanes nay be plainly seen,



Report ilo. HA-E057 CONFIDENTIAL OPERATING INSTRUCTIONS
Sec II, Pars 9-10

9. BEFORE TAKZE-OFF.

a, Follow this seguence c¢f operations before takz-off:

(1) Check flying controls for free movement (look at control
surfaces),

(2) set rudder trim 5 degrees.to the right, elevator trim
0 degrees, aileron. trim O dezrces.

(3) Move propeller corntrol to Iull "INCREASE RPM,"
(4) Check fuel level,

(5) See that fuel selector valve is on "MAIN' and that
booster pump switch is "ON" (pressure 23-27 pounds).

(6) Radiator air control "AUTOMATIC."

(7) Carburetor air control "RAMMED." ("FILTERED" cr "HOT
AIR" if required.)

(8) Check enclosure for seéurity of attachment.
10. TAKE-OFF.
a. when'take-off area is cleear, quickly check the following:
(1) ¥ing flaps i5-20 degrces down. for best bbstacle clearsnce.,

_;_(2) Cil pressure 55 pounds per square ianch minimum,

() fuxiliary stage o0il pressure 4= pcunds per square inch
minimunm, ) o .

90°C(4) Cil tigpegatgigoéo°c minirum, 195°C maximum (Grade 1120),
{ maximum (Grade . -

(5)ﬂCoolant temperature 85°C minirum, 135°C maximum for
take-off znd ccmbat. A
b. Oper. throttle to gate for takc-of~e,

Notsa

Do not atvempt to 1ift the tail too sodn, &s this increases
the tergue action. Pushing the stick forward unlocks the
tail wheel, thereby making steerins diifficult. The best
t;xe-bff procedure 1i1s to hold the tail down until suffi-
cient speed is attained, and then vaise the tail slowly.
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Report lio. HA-8057  CONFIDEWTIAL  OPERATING INSTRUCTIONS
- Sec II, Par 11

11, ZEIGIJNE FAILURE DURING TAK=-OFF.

a. The chances of the engine falling during take-off can be
reduced and prcpared for by observing the following practices:

(1) Run up engine carefully and check thoroughly before
take=-of?, -

(2) Retract the landing gezr as soon as phe 21lrplane 1is
definitely airborne.

(2) Raisc the flaps as soozn 2s the eirplane reaches a safe
altitude,

b. If thc engine falls immed:iztcly efter the take-of?, zct
quickly as follows: :

(1) Depress the nose at oncc so thzt the airspecd does not
drop below stalling spced.

_ (2) If external fuel tanks or bombs sre installed, release
them irmediately.

(3) Release the canopy by ;ushing in and then ralsing either
o the red release handles, ons on each side of the fcrward end
of thé canopy.

WARIING

When releasing the canopy, drop seat and lower hezd as
far as possible so as to avoid 2 kead injury from the
loosened canopy. :

" (4) Make sure landing gear 2as started to come up. There is
no time to taxe rurther action, and even if it 1s only unlocked
and on the way up, the gear will collepse on landing. Do not
try to lower gear. There is lsss chence of personal injury if
"the airrlane 1s landed with thes gear up.

-(5) Lower the flaps fully, if possible.

(6) 2ull out idle cutoff ccntrol end turn “OFF" ignition
switch. '

(7) Turn fuel selector conirol "OFF,"

(2) Turn battery switeh "OTT,"

vl e

obs‘ﬁgg ;gﬁg straight ahead, changing direction only ts avoid
C T .

(10) 2ter landing, get out of the air <1y
r ls be L of irplane as quicxly as
possibls and renzin oﬁtside. : 7
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Report No. IIA-3057 CONFIDEITTTAL OPERATING INSTRUCTIOCHS
Sec II, Pars 12-14

12 . CLII’E .

a. As soorn as the airplane is sufficiently clear of the ground,
proceed as ICcllows:

(1) Retract the landing gear by pulling the landing gear con-
trol handle inboard and up. The handle is located on the control
pedestal to the left and just forward of the seat. Wait 5 seconds
after landing sear "UNSAFE" 1light goes out. Then move control
handle back tc neutral; the fairing door light should go out.

(2) Raise the flaps by moving flap control handle to the full
up rosition when sufficient airspeed is attained and all obstacles
are cleared. .

(3) Check the coolant and oil temperatures, and the oil pressure.

13. DURING FLIGHT.

2. GENERAL.

(1) If combat tanks are installed, switch fuel selector con-
trol to either "L,H." or "R.H." and use fuel from each tank
alternately until supply is exhzustzd; then switch selector '
control to "MAIN,"

(2) Periodically check for these desired instrument readings:

0il pressure 60-70 1bs./sq.in. (55 1bs./sq.in. mimimum)
Auxiliary stage oll pressure 50-60 lbs./sa.in. (45 1bs./sq.in.
, mimimum)

0il temperature 70-85°C (Crede 1129), €0-70°C (Grade 1129) (105°C

maximum Grade 1120, 90°C meximum Grade 1100)
Coolant temperature 105-121°C (125°C maximum)

War emergency 135°C maximum
Fuel pressure 23 1bs./sq.in. (27 1lbs./sq.in. maximum)

Note

“ith the radiator air control set in the "AUTOMATIC"

position, the coolant temperctures will be approximately

105:12l°C and the o0il temperatures will be approximately

70-03°C (Grade 1120) cr £0-70°C (Grade 1100). It should

te noted that with very high powers on hot days, even

thougn the radiator air control is in the "AUTOMATIC

Dosition, these temperzture limits mey be exceeded because

the g;it flep is in tke ull open position, making it im-

possible Zor the automatic control tc maintain the desired
temperature linmits listed in paregraph (2) preceding. .

14, FLIGET OPZZATION.

.“e - mms e - : 3 s . -
Rei.? :o Specific Engine Flight Chart, section III, for engine
operztion. .

~Q
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eport Ic. NA-8057 SOIFIDEITIAL OPERATING INSTRUC?IONS
Sec II, Pars 15-16

A

15. GENERAL FLYING CHARACTERISTICS.

The cffect of flap and landing gcar operation on the trim of the
zirplonc in flight 1is as follovws:

Lending gcaer retracted - z2irplane becomes tail heavy.
Lznding gear extended - airplanc becomes nose hecavy.
Flaps lowéred - alrplane becomes nose heavy.:

Flaps reised - airplanc becomes tail heavy.

1€, ENGiNE FAILURE DURING FLIGHT.

a, If thc enginc falls during flight, thc eirplane mey be
=pzndoned or brought in Zor a dezd-stick landing, as. thc casec
requires. For a landing with the cngine dcad, follow these
instructions: »

(1) Depress the nose 2t conce so thet airspced docs not drop
tzlow stelling spcced.

(2) I oxternel fuel tenks or bombs arc installed, rzlease ’
“hem immsdistely by pulling emcrgency bomb relsase handls at
tase of hydreoulic contrcl pedestal,

(3) Release the cancpy by pushing in and roising either of
the rcd release handles, once on cech side of the forward cnd of
the canopy. ' )

WARIIIG

Drop seat and lower —~ead as far as possible when pulling
releases handle so as To avold injury from the loosened
canopy. If the canody does not fly off, open it slightly.

(4) “nen a reasonablz doubt exists in the mind of the pilot
as to the condition of tze terrain on which hs is being forced
to land, o» if there is z probabilitiy of the airplane nosing
cver cor overrunning the zvailable landing area, the landing
gear should be retracted.

) Lower the flaps “ully i possibla,

(5
. (ﬁ)uxgve idle cutof? :control to "OUT STOP" and turn ignition
zwiteh "OFF,"

't(;)JTurn‘”OFF" fuel selector control and battery-starter
switch, .

(8) Land into the wind, changing direction o .
- - g di n onl o
cbstructions, ? ¥y to avoid

CONFIDENTIAL
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Report Ilo. NA-8057 CONFIDERTIAL OPERATING INSTRUCTIONS
Sec II, Pars 16-20

(G) After landing, get out of the airplane as quickly as
possible and remain outsice. ’

17. STALLS.

) The stall in this airplzsne is comparatively mild. The airplane
does not whip at thne stall but rolls rather slowly and has very
little tendency to drop into a spin. If the stick and rudder

are released at the stall, the nose drops sharply and the alrplane
recovers almost Instantly. +“hen the stelling speed is reached,

a wing will drop. In a straight power-off stall, some warning

is given about 3 to 4 mph zbove the stall by slight elevator

buffet. A high-speed stall is preceded by sharp buffeting at

the elevators and wing root, but recovery is almost immediate

when pressure on the stick is released. Recovery from any stall
in this airplane is entirely normel, that is, by the release

of back pressure on the stick and the aprlication of rudder opposite
the dropping wing.

18. ACROBATICS.
Inverted flying must be iimited to 10 seconds because of loss

or oll pressure and failure of the scavenge pump to operate
in inverted position.

16, DIVING.

The maximum permissible diving speed is 475 IAS, during which
the engine speed must not exceed 3300 rpm. It 1s of utmost im-
portance to make allowance of ample altitude for a safe recovery
before starting the dive,

20. NIGHT FLYING.

a&. In flying this airplane at night, the sequence outlined for
daylight operatlon should be even more strictly observed. In
addition, the pilot should familiazrize hizself with the location
of the various lights and their control switches.

(1) INSTRUIENT LIGHTING. - Turn on tks fluorescent lamp on
right side of cockpit by turning thec rheostat knob (on left
switch pancl) to "START" until the ilgkhts come on; then switch
to either "ON" or "DIM" positions. Rotating the lens housing
selects the visible or invisiblo illumiration.

_ (2) POSITION LIGHTS. - The position 1Zght switches are on the
right switch panel. Two intensities of light are availlable:
"BRIGHT" and "DIM."

30 CONFIDENTIAL
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S : o g Sec II, Pars 20-21°

(3) LANDING LIGHT. - Thc switch for extending and turning
"ON" the landing light is“located on the left switch panel.

(4) COCKPIT LIGHT. - A cockpit light is on the left side of
the cockpit., Turn on light by turning switch on lamp housing.

(5) RECOGNITION LIGHTS. - Set the switches, located on the
right switch panel, for the light or combination of lights
desired. Place the switches in "STEADY" position for continucus
operation and in "XEY" position for intermittent operation, by
means of the keying switch on the right longeron. :

IMPORTANT

Beccm® accustomed to the positicrn of the various light
switches by feel, especlally the switch for the landing
light.

Note
Spare bulbs ere contzined on the forward side of the
frame beside the ruddcr pedal on right side of the
cockpit.

21. EMERGENCY EXIT.

a. In the event that an emcrgency cx1t rust be made during
f1ight, the following proccdurc is rccommendced.

(1) Release sliding cznopy.
WARNING

When relcas ng'ﬂaroo*, drop scat znd lower head as far
as possible to eveid head injury whecn canopy relecascs.

(2) Raise scat to toprost pesiticn.

ot 3) I p0551bl:; rodues spccd and <rim airplanc to f1y "hends

(4) Discornset hcadphoncs znd oxygen tubc.

IMPORTAL
Berorc jumping at a high zltitudc, inhalc s
38 (=8 “ py pS=14 S ! FEC
oy one et g R C as much oxygen

N
'..I
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(5) Unfastcn safety belt ané shouldecr herncss.

(6) Rise to a crouched position in seat, placing left foot
on seat and right foot against right longeron. Grasp left
-longeron with left hand and left side of w1ndsnield witk right
hand. ,

(7) RKick with legs and push with hands at instant of leaving
cockpit, and dive heacdfirst for the star on the left wing.

Note

Using this method, the wing will either pass the bocy
before ccntact or it will be possible to slide off - the
wing, thus eliminating the pcssibility of being stuck
by the empenneage.

22. APPROACH AND LANDING.

a. APPROACH. - VWhen the airplane approaches the field, this
sequence of operations should be followed:

(1) Radiator air control "AUTOMATIC."
(2) Fuel selector control to "MAIN." Booster pump switch on.
(2) Propeller control set for 2800 rpm.

(4) Lower the landing gear below 170 IAS. Walt at least 10
seconds after gear "SAFE" light comes on before returning control
to neutral. Check position of gear by indicator lights on left
switch panel. The fairing doors and landing gear "UNSAFE"
indicator lights should be off and the land.ng gear "SAF=" light
should be on.

CAUTION

After landing gear control hes been-placed in the "DOWN"
position, do not attempt to retract gear until it is
down and locked.

(5) I desired, the flaps may be lowered 15 degrees to give
a steeper approach angle. %Vhen the airplane has been brs ught into
the wind for landing, the flaps should te lowered fully 2t an

altitude of zt least 400 feet, provided the indicated airs
is below 160 IAS and =zbove lOO I-53 peed

Sl e
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OPERATING INSTRUCTICIS
Sec II, Pers 22-23

- - - - — - -
Reps»t 1o, HA-c057 SOHFIDZITIAL

LLAIDING. - Heving turned intc the fleld and lowered the

, meintzin & gliding speed of 130 IAS. Adjust the elevator
tzbs to assist in landing. Having stopped after landing,

g the Claps before taxilng. S

o
iy .
2

B ooty
o K
B 1 @

c. CROSS-WIND LANDING. - As.this airplane has a wide tread lznd-
ing gear and a locked tail wheel, cross-wind landings may be
negotiated safely, Keep one wing down znd into the wind, to
counteract drift,

d. EMERGENCY OPERATION OF LANDING GEAR. - In the event oI hy-
draulic system failure, lower the landing gear by placing landing
gear ccntrol handle in the 'DOVHE" sosition, with airspeed below
140 TAS., I gear does not lock because of ailr pressure ageinst
fairings, vaw airplane until laxnding geer indicator light in-

[ "

dicztes "'SAFE,

Note

4

Tt is necsssary that the azirspsed be below 140 IAS during
zmergency operation of the landing gear, since alr loads

will hold the falring doors clssed zbove 140 IAS. Aafter

gear is lowered, the fairing doors will remain down,

¢. TAKZ-OFF IF LANDING IS NOT COMPLETED. - In the event of zn
unsuccessiul attempt to land, onen the throttle and move propeller
control to full "INCREASE RPM."” Raise the landing gear immediately;
then, when the alrspeed has reachcd 100 IAS, railse the flaps
slcwly.

23, STOPPING =NGINE.

) Turn bcoster pump switen CI5EL
{(2) Usc cil dilution zs recuirad.

un engine to 1500 rrm, Du

{= 11 PR .

{3 11 out 1d4le cutofs control, and
slewly move throttle fully open. Lsave *dle cutoff control 5ut
4S8 = DJracaution ageinst accldentzl sterting.

r
SN ~ : . “ I
(%) Turn ignition switeh o

t MY C o e
S X

0FF" after the cngine stops
(3) Turn fuel selector contrcl "CFF."

CONFIDENTISL
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Sec II, Pzr 24

24, BEFORE LEAVING COCKPIT.

&. After engine stops, proceed as follows:
(1) Turn "OFF" all switches.
(2) set parking brakes.

(3) Have ground personnel bring surface control lock, and
install it.

(4) Place carburestcr a2ir control in "FILTERED" position.

(5) Slide canopy shut after lsaving cockpit.
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AIRCRAFT MODEL(S) PROPELLER(S) ENGINE MODEL (S)
- Grade Srade AEROPRODUCTS
P-51J ‘120 190 CONS TANT-S PEED V-1710-419
SAWSE roeL | oL | oiL |cooramT) onL on” NAXINEN PERMISSIBLE DIVING RPN: 30
READING PRESS. | PRESS.| TEmp.| TEwP. | TENP. | cOBS. MIEINUN RECOWMENDE® CRWISE RPH: 2200
NATINUN RECOMNEND THe :
DESIRED 23 | so-70] 70-aq wS-121| s0-7 | ja.5 ECONNERSED TURRO  PW
WALIHUN a s w0s| s % oIt emape: (s) nw  (¥) w0
—— = FBEL GRADE: 130 SPEC. NO. MI-F-23 AMEND. 2
ioLinG s
WAR EMERGENCY MILITARY POWER OPERATING NORMAL RATED MAX IMUM CRUISE
(COMBAT EMERGENCY) (WON-CONBAT EMERGERCY) CONDITION (MAXINYN CONT INUOUS) (NORNAL OPERATION)
5 MIEUTES .3 niewvTES TINE LINIT UNLIRITED UaLINITED
MAX. CYL. ND. TEMP.
AUN ™ MIXTURES o Ruw RUN
v 34060 3200 R. P. M, 2700 2300
e | soren. | roee @ | wanir, | oseeer- | mec® ]| PRESSURE | O wanrr. | suree- | fuen | owarr | oswer- | el
PRESS. | CHARGER |Gol/Nin PRESS. | CHARGER | Gol/Nin | -0 ) ALTITUDE .,' PRESS. | cuamgeEr| 6w -] pEsS. | CHARGER| o ™
5.0 40,000 FT. |-67.0
DATA WITHHELD URTIL 36.0 e |20 39v°88 '}- -67.0
| FINAL SETTING OF -5.0| 36,000 FT. |-7.0
FUEL METERING PUMP :g-g ﬁg 24| 34,000 FT. |23
1 TABLISHED. . 3 l.es.a| 32,000 FT. [-s6.4
S ESTABLISHE %.3| = 25 |70el 307000 FT. [ae] 30| S n <
0.7 | 2 7.5 |0, ws| W0 | = 85 E
8.7 | X 2> |3 ggg% g ar| 30| X bad =
2.1 3 2.5 [gs] 24,000 FT. |-ms| 3921 5 100 P
- - 107 =
2.4 | = 2.5 42.0
52,6 | 2is |8 22,000 £1. R3] vais | % o | 70| = 81
52.9 o 2.6 [0 18000 FT. |- 52 43.5 i 109 37.0 | 2 80
= =
2.0 | = 2.6 ¥3.6 = 109 370 | 2 80
83| 3 26 [7] 13000 £ 1 aa| s | =2 o | 370 [ 3 79
53.9 | — 2.6 |7y * : ] w0 c -
- -8.8| 12,000 FT. | 8.2 [ 109 .1 | = n
w.3 | ° 2.6 | wi] ° e | | 78
4.6 26 8] '9-000 FT. | o] w3 s | 37.2 78
55.4 2.6 [ 5| 6.000 FT. | oe| %+ 109 7.3 78
55.9 2.6 w7 109 37.5 77
5.6 27 | 3000 B |l s o | 7 7
57.% 2.7 | ol SEA LEVEL |saof “5-% 10 38.0 77
GENERAL NOTES
()OIL CONSUMPTION: MAXIMUM U.S. QUART PER ROUR PER ENGINE. FOR COMPLETE CRUISING OATA SEE APPEWDIX 11
Gal/Ntn: APPROXIMATE U.S. GALLOW PER XIDUTE PER ENGINE SOTE: TO DETERMINE CONSUMPTION N BRITISK
(9gP; APPROXIMATE U.S. GALLOW PER WOUR PER ENGINE. INPERIAL UNITS, WULTIPLY 8Y 10 THEN- DIVIDE
F.T.: MEANS FULL THROTTLE OPERATION. 8Y 12. RED FIGURES ARE PRELININARY SUBJECT
VALUES SMOMW ARE FOR STANDARD RACA COmDIYiOnS To l[VIS'IOI AFTER FLIGHNT CHECK.
wiTHOUT RAM,
.
TAKE-OFF CONDITIONS: 3200 RPN - 59.4" EP - 5 NI CONDITIONS TO AVOID:
FUEL FLOW 2.8 GAL./MIN.
SPECIAL NOTES
©135°C NAXINUN COOLANT TENPERATURE AT WAR ERERGEANCY.
eeSINGLE SETTING NIXTURE CONTROL - SPEED DENSITY CARBURETOR.
33
T
oATA AS OF 2/ 14/45 sasep on ESTINATED PERFORNANCE i

Figure 19A—Power Plant Chart
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Section IV
COMMUNICATION EQUIPMENT

1. GENERAL.

The communication equipment consists of an SCR-522-/ command
set, a Detrola Model 438 receiver, and SCR-€95-A identification
equipment. The command and identification sets are located in
the radio compartment aft of the pilot's seat. The Detrola
Model 438 receiver may be installed on the floor beside the
control stick for use during ferrying operations.

2. COMMAND SET, SCR-522-A.

a. DESCRIPTION. - This set is & push-button type of transmitter-
receiver, operating on the 100 to 156 mc band. The control box
is on the right side of the cockpit, and a transmit-receive
remote control button is located on the throttle lever. The
remote control switch on the aft end of the control box 1s
wired in the "REM" position and will necessitate the use of the
remote control button on the throttle lever for both trans-
mission and reception. Lights adjacent to the band selection
buttons on the control box indicate which of the four volce
modulated bands is being used. A remote contactor, at the for-
ward right side of the cockpit, switches the transmitter from
any of the four bands to the tone modulated D band for 14 seconds
of every minute. The pointer on the face of the contactor in-
dicates when the switching action will take place. The clock
switch on the contactor should never be touched in flight; it
is set on the ground by the service crew. The Detrola auxiliary
receiver is installed with this equipment for use in the
reception of beacon signals, weather broadcasts, and sirport

communications.
b. OPERATION.
(1) TRANSMISSION.

(a) Push button "A,' "B," "C," or "D," depending on the
band to be used.

(b) Allow the set approximately one minute to warm up.
During this warm-up period, check the contactor operation with
the contactor switch in the "OUT" and "IN" positions.

(g) To transmit, prress the remote control button on the
throttle lever.

b (%)dng;;rﬂ the set off, press the button on the control
ox marke .
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L REMOTE CONTACTOR 8. SCR-522 ANTENNA MAST

2. SCR-522 CONTROL BOX 9. DETROLA RECEIVER MODEL 438

3. SCR-695 DETONATOR BUTTONS 10. SCR-695 INERTIA SWITCH

4. SCR-695 CONTROL BOX 1. RADIO JUNCTION BOX

S. SCR-522 DYNAMOTOR 12. MC-299 ADAPTER

6. SCR-695 INDICATOR LIGHT 13. SCR-522 TRANSMITTER -RECEIVER

T  SCR-695 RADIO

198 -T1-T0A

Figure 20—Communication Equipment
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Note
A lever is located at the forward end of the control
box to regulate the brightness of the band indicator
lights.
(2) RECEPTION.

(a) Push button "A," "B," "C," or "D," depending on yhich
band is desired and allow the set approximately one minute to
warm up. Reception of any signal will indicate that the receiver
is operating properly.

(g) To receive, leave the remote control button on the
throttle lever in its normal extended position.

(c) To turn the set off, press the button on the control
box marked "OFF."

Note

The Detrola auxilliary receiver- used with this set is
turned on and off by the hexagonal control knob. The
round knob is the frequency control.

3. IDENTIFICATION EQUIPMENT.

The identification equipment is controlled from a box on the
right side of the cockpit. For operating instructions, see the
communications officer in charge. Detonator buttons and an
inertia crash switch are provided with this equipment.

VARNING

Insert the destructor plug only when the asirplane
is ready to take off. Remove the plug immediately
after landing.

4, PYROTECHNIC SIGNAL PISTOL.

8. DESCRIPTION. - A pyrotechnic pistol and cartridges are
stowed at the forward left side of the cockpit. A pistol mount
13 located on the left side of the cockpit, aft of the pllot's
seat. A cap, chalned to the mount, covers the port when the
pistol is not installed.

b. OPERATION.

(1) Remove the cover cap from the mount.
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(2) Insert the muzzle of the pistol into the mount so the
lugs on the pistol barrel slip into the mount slots.

(%) Press the mount release trigger and turn the pistol,
to the right or left, as far as possible.

(%) To load the pistol, press the breech lock lever, behind
the mount release trigger, and apply force on the pistol butt until
the breech opens. Insert the signal cartridge into the chamber
and close the breech. The pistol is automatically cocked when

the breech is closed.
WARNING

Do rot attempt to load the pistol when it is not
in the mount.
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Section V
ARMAMEHT

1. GUINIIERY EQUIPMENT.

a. DESCRIPTION, - Two fixed .50-caliber M-2 machine guns,
capable of firing 250 rounds of ammunition each-and equipped-
with electrlic heaters, are mounted in each wing. The guns are
aligned to converge the line of fire and the line of sight at
a range of 300 yards. They are manually charged prior to take-
off and are operated simultaneously by a trigger-type switch on
the control stick. An optical gun sight is provided and a gun
sight aiming point camera is mounted in the leading edge of the
left wing. .

b. OPERATION.

(1) Turn the gun and camera salfety switch, located on the left
switch panel, to "GUNS AND CAMERA."

(2) Use the gun heaters as necessary. The heater switch is
located on the left switch panel.

(3) To sight the guns, turn the gun sight filament switch
to "MAIN" and the gun sight rheostat, located on the left switch
panel, to "BRIGHT." Turning the rheostat in a clockwise direc-
tion increases the light intensity of the image.

Note

If the main gun sight filament rails, turn the switch
to "ALTERNATE."

(4#) Fire the guns by squeezing the trigger-type switch on the
control stick grip., To operate the gun canmera only, turn the gun
safety switch to "CAMERA" and squeeze the trigger-type switch,

lote

At low temperatures, the heaters in the camera will
function automatically., Therefore, xeep the gun and
cemera safety switch in the "OFF" position except when
the camera or guns are to be used.

(5) Before lending, meke certain that the gun and camera
safety switch, and the gun heater switch are on "OFF."
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BOMB SAFETY SWITCH

ﬁ )
—BOMB RACK
\ SUPPORTING

MECHANISM

BOMB RELEASE
SWITCH BUTTON

TAIL ARMING SWITCH
NOSE ARMING SWITCH

_—"-BOMB RACK EMERGENCY
RELEASE HANDLE

CONTROLS IN RIGHT
WING IDENTICAL

108 -63-434

"Figure 21-—30mh\$yatem

W
ELEVATION ADJUSTMENT"
LOOSEN REFLECTOR AND
ROTATE IT UP AND DOWN

TR :
AZIMUTH ADJUSTMENT:
LOOSEN REFLECTOR

ASSEMBLY AND ROTATE
IT ON SIGHT BOOY.

GUN SIGHT RHEOQOSTAT
AND SIGHT FILAMENT
SWITCH ARE ON LEFT
SWITCH PANEL

BOMB RELEASE g

BUTTON SWITCH B4

Figure'zs——Gun Sight

Figure 22—Bomb Controls
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2., BOMBING EQUIPMENT.

&, DESCRIPTION. - An external droppable bomb rack may be in-
stalled under each wing to carry a 100, 250, 300, or 500=pound
bomb. Depth charges, chemical tanks, or droppable T75-gallon
combat fuel tanks may also be carried on the racks when bombs
are not installed. The emergency bomb release handle is mounted
at the base of the control pedestal. The bomb control electrical
system consists of a bomb release switch on top of the control
stick, and safety and fusing switches on the left switch panel.

b. OPERATION.

(1) NORMAL RELEASE. - Turn the bomb switch on the left
switch panel to "READY" and fusing switches to "NOSE ARM" and/or
"TAIL ARM" as desired; then press the release switch on top of
the control stick. When bombs have been released, turn the
switches "OFF,"

(2) EMERGENCY RELEASE. - Unlatch the guard from the emergency
bomb release handle at the base of the control pedestal; then
pull the handle., This action jettisons both the racks and the
bombs. Bombs released in this menner are in a safe condition.
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Section VI
OXYGEN EQUIPMENT

1. DESCRIFTION.
Twe Tyre D-2 low-pressure cylinders surrly a normal full
pressure of 400 pounds per square inch to the system. Two
additional cylinders may also be installed. A blinker flow
indicator at the right of the instrument panel operates with
the breathing of the consumer. An oxygen regulator is on the
right side of the cockpit. If pressure in the oxygen cylinders
drors below the danger point (100 pounds per square inch),
a signal iight, located above the flow indicator, will illumi-
nate. Type A-9, A-9A, A-10, or A-14 masis may Ye used with
this equirment. The cylinders mey be refilled, withcut removing
the cylinders from the airplane, through a filler valve inside
the radic compartment. See figure 24 for the oxygen consumption
chart and location of the filler valve.

2. CFERATION.
a. PREFLIGHT CHECK.

(1) See that the mask fiis properly, and check for leaks by
holding the thumb cver the corrugated hose fitting and inhaling
normelly. If a leakage greater than 5 percent is arparent,
flights over 30,000 feet must not be made. OSee that the mask
is free of all foreign material.

(2) Check to see that the gasket at the end of the regulatcr
tubing is in place and insert the mask attachment fitting. This
connecticn must be tight, requiring a force of at least 10 pounds
to serarate.

(3) Inspect the masi:-regulator tubing for damage. Make
sure all tubing clamps are firmly attached.

(4) Attach the spring clir on the tubing high up on the
chest to the clething or rarachute harness to perait free move-
ment of the head without kinking the mask hose.

(5) Make certain the knurled collar at the outlet end of the
regulator is tight. Examine the tor of the diaphragm to see that
i{t is nct ruptured or distorted.

(6) Turn the red emepgency knob on the regulator "ON,"
testing the oxygen flow. Check the rressure gage to see that
there is no perceptible pressure drop. Turn the emergency knob
"OFF" and make sure there 1s no leakage. Leave the knob in
this rosition.
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EMERGENCY
BY-PASS KNOB

OUTLET TM &)
INDICATOR |\
Z

OUTLET TO
MASK

OXYGEN INLET oy ‘,’f;ﬁ'ﬁ-u =
\ﬁ (SPEC. A \ P /f/

N
NG =) \

TYPE D-2 N
OXYGEN y " 7

CYLINDERS

TYPE A-i2 REGULATOR
(SPEC. 40370)

DETAIL

CYLINDER

RETAINING CAP
CHECK VALVE

(SPEC. AN6033-1)

NOTE.

PROVISION IS MADE FOR
CHECK VALVE
(SPEC.
AN6033-1)

INSTALLATION OF TWO
ADDITIONAL D2
OXYGEN CYLINDERS,
RE TAINING CAP
SUPPLIED AS "LOOSE
EQUIPMENT"

L FILLER VALVE ASSEM. ~.
(SPEC. ANE024-3)

— BAGGAGE COMPARTMENT DOOR

OXYGEN MASK
TUBE (SPEC. AN-T-23)

BLINKER FLOW
INDICATOR (SPEC. AN6029-1)

DETAIL B

— GAGE (SPEC. AN6O2I-1)

/’\ CYLINDER PRESSURE

DETAIL

Figure 24—O0xygen System
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(7) Turn the auto-mix cecntrcl on the regulatcr "CFF.®
Note on -he flovw indicat:r that, during inhalation, the tor
dizphragm drors znd tunx arlv 1G0 rc“ﬂ~q+ oxygen is heing
r=czived. Turn the utc-mix ccntrel “CH"; notice thzt little
or no, ~xygen flow is indicated. Leave the contrcl in this
rcsition.

(3) Before taking off, make certain the prressure gage
shows a sufficient oxygsn surrly for *he mission.

(2) Use of oxygen should be started immediately crior
tc take-off on all n-zht flights.

2. DURING FLIGHT,.
(1) Use oxyzen abcve 10,000 feet during z2ll day flights.

(?) Turn the red emergency knob on the regulator tou"
if an insufficient amoun: of oxyzen consumption is felt.

(3) Check the pressure gage and the flow indicato
frequently.
(4) Do not termit the mask regulatcr -ubing to kink cr
tuist., :

(5) Remocve ice feorming cn the mask by manipulating the mask
at °“ecuent intcrvals.

(6 ) During all flights cver 30,000 fe=t, pay rarticular
attention tc the oxygen system. Be sure 211l units and instru-
ments zre functicning werfectly.

c. AFTER FLIGHT.

(1) If any difficultics have develored in the equirment or
system during flight, t=alzc the necessary stcrs te have them
cerrected.

(?) If the oxygen yrcssure is belew 130 rounds rer square

inch, chock tc sce that the suprly warning light is illuminated.
If the vressure is slightly above 100 rounds per square inch
after comrlction of a missiocn, bleed o\vgvn from the system by

T it

turning “he red emergency ¥ncd " until the suprly - arning
lizht illuminates at sprroximately 100 “cuqdﬁ rer squars inch.
Tura the ~mergency kncb "CFF.~

gen
(3) Wash the mask with watcr and 2 mild soap; dry thoroughly,
and leave in a clezan, =21iry rlacc cut cf the sunlight,
note

at the mask is rrorcrly steorcd or hung in the
ne when nct in use. Do not subisct the masy
light, =2s this will cause rzrid deterioration.
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Section VII
HEATING, VENTILATING, AND DEFROSTING SYSTEM

1. DESCRIPTION. T -

.

. . :

A combustion-type heater, operated by a switch on the left
switch panel, heats the cockplt interior and defrosts the
windshield. ir is supplied to the system through ducts in
the lower engline cowl. Distribution of heated air to the
defroster outlets at the windshield parels and to an outlet
near the pilot's feet, is controlled by a valve on the control
pedestal below the center switch panel. A pressure switch,
sensitive to ventllating sir pressure, automatically prevents
heater operation when the airflow is less than the required
minimum, 4 thermostatically controlled switch prevents opera-
tion of the heater above the maximum rermissible air temperature,
When the heater 1s not operating, the system may be used to
ventilate the cockpit,

2. OPERATIOW.

a, Start the heater by moving the heater switch on the left
switch panel to "HIGH AND START."

b. Select the desired amount of cockpit heat and defroster
heat by regulating the valve on the control pedestal. Never
close the valve completely when the heater 1is operating.

c¢. Turn the heater switch to "LOW" if desired.

d. Stop the heater by turning "OFF" the switch,
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DEFROSTER OUTLETS

e B

DETAIL W &£ gl f i

WINDSHIELD

ARMOR GLASS

AIR DISTRIBUTION
VALVE

<
/ TO FUEL SUPPLY
SPARK PLUG
BLAST TUBES
HEATER EXHAUST OUTLET

COMBUSTION AIR INLET GENERATOR BLAST TUBE
HEATING & VENTILATING
AIR INLET

100 % FUEL FLOW

METERING NOZZLE

DETAIL A

S0% FUEL FLOW SOLENOID VALVE FUEL REGULATOR

Figure 25—Heating, Ventilating, and Defrosting System
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