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SECTION
DESCRIPTION

l-1, AIRPLANE, (See figure 1l-1,)

1-2., GENERAL,

1-3, The airplane is a single place, all metal, twin jet propelled,
low wing experimental airplane manufactured by Northrop Alircraft, Inc.
for the purpose of aerodynamic research., The airplane 1is powered

by two Westinghouse, type J30-7WE-7-9 engines, each rated at 15600
pounds thrust at sea level. The wing is of multi-shear-web, riveted
magnesium construction, covered by a machine-tapered skin., The
fuselace is of semi-monocoque construction. The pilot 1s fully
enclosed within the fuselage. The airplane has a wing span of 26
feet, 10 inches, a length of 23 feet, 3 Inches, and height of 14
feet, 1 inch, The normal gross weight, with a full internal fuel
load, radio; and accessory installations is 7200 pounds.

1-4, COCKPIT ENCLOSURE,- The cockpit area is covered by an enclosure
assembly fastened to the fuselage structure by two open-hook-type
hinges. The canopy and release mechanism are Iintegral with the
enclosure which can be Jjettisoned,

1-5, NORMAL ENCLOSURE RSLEASE MECHANISM.- A yellow ball-handle at
the right side of the enclosure is geared to enclosed torque tubes
which extend longitudinally along both sldes of the enclosure
assembly to lock and unlock the enclosure, An outside release
handle located on the left forward section of the enclosure provides

a means of externally opening and closing the enclosurse,

UNCLA.Siricd
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SZCTION 1

1-6, FLIGHT CONTROLS. (See QMF&‘rszu 1-3, and 1=-4,)

1-7. DISCRIPTION.

1-8, RUDDER,- Pilot movemenﬁ of the conventional rudder pedals

(see fisure 1=4, ref, 31) operates an'electricélly powered actuator,
which controls the rudder surface through a c able control system.,
Should the actuator become Inoperative, a control switch (see

fizure 1-2, ref, 5) in the cockplt, when operated, will lock the
actuator and rudder surface in the neutral position, The rudder
actuator is gsarsd to operate at four different speeds, each relative
to the speed with wﬂich the pilot moves the rudder pedals., Hloving
the foot pedals at a rate which provides a rudder surface trevel of"
3,33 degrees pér second, will close the actuator direction switch |
and start the actuator at the first gear speed, in the direction
desired., Faster movement of the foot pedals at a rate equivalent

to a pudder surface travel of 15 degrees per second, will close the
second-spoeed switch, with the resulting actuator shift to the second=-
gear operation, A faster movement of the rudder foot pedals will .
activate the switch controlling the third-gear-speéd of the opsration
of the actuator. This third-gear-speed will provide a rudder

surface deflectibn equivalant to a travel velocity of 22,5 degrees
per second, If a still higher rate of rudder surface deflection

is required, the switch controlling the actuator's fourth-gear-spsed
will close the circult when activated by moving the rudder foot
pedals at a rate of speed equivalent to a rudder surface movement
veloclity of 30 deérees per second,

1-9, ELEVONS.=- The elevon control surfaces, at the outer traliling
edge of the wing, function as both elevator and aileron, A éonvcn-

tional cable control system, actuated by pllot movement of the

UNCLASific
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'four hydraulic cylinders cogﬁrolling the movement of the elevon B

'hsurfaces.‘ The hydraulic power used in the elevon operation is

“ UhULHcSﬂ \LJECTION I

-

. ontrol stick, operates the _servo valves which in turn operate the o

.,.;.

normally supplied by the engine-driven pumps. A standby pump il

provided to furnish hydraulic power if ‘these pumps fail., A switch, ‘

located on top of the control stick, permits the pilot to operate

the standby pump for a short period of time. Sustained operation of "

the standby pump is accomplished by a switch on the pilot's switch

panel._ , A S : .
1-10. ELEVATOR TRIM. Elevator trimming of the elevon control
surfaces, 1is accomplished by the pilot moving the control stick tc

hd

the position necessary to malntain the desired flight attitude. | ‘an

electrically operated hydraulle valve is actuated by movement of the

slide-action switch on the control stick. This 1s an arrangemsnt to

reduce the applied stick force to zero with the control stick in any
position from elevon neutral to 87degrees uPe . The'pilot must apply
the initial force to maintain the trim position desired until the

elevator switch is operated. ‘Two speed rates for elevator trim have:’-

been provided, and both are automatically gelected by.conditions of
flight, The pllot has no direct means of controlling the trim rate,
With the landing gear in the up poaition, the slow rate of elsvator
trim 1s automatically selected, for both normal and high speed
flight, When the landing gear is lowered for either take«off or
landing, the fast trim rate is automatically selected, |

1-11, DIVE BRAKES,~ The dive brakes are controlled by a momentarye
type toggle switch (see figure 1-3, ref. 5) mounted at the left=hand

T 1.1 SiFIED
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"eide of the cockpit. Rleotrioally-actuated hydraulie valve@ operate
 the dive brake “surfaces. wu:h the dive brake oontrol switoh m the &
;'"OPEN" position, the dive brake surraoes will open until either the

LAlE, W

daerodynamic hinge moment overoomea the aotuating oylinder, or the .
bcylinder bottoms at a maximum surface deflection of 60 degrees, The

dive brake control oircuit is so designed that opening the dive

brakee 1e impossible with the landing gear extended. However, dive

Jbrakee can be elosed with landing gear extended,

1l-12, LANDING FLAPS. When only the lower surraoes of the split

dive brakes are extended the surfaces funotion as 1anding flaps, A .
momentary type toggle switch (see figure 1-3, ref, 7) 1s located at ?
the lefthand side of the main 1nstrument panel, immediately below

the landing flap position indicator. The flaps are either ralsed

or lowered by placing the control switch in either the "UP" or

"DOWN™ position. The fiaps may‘be stopped at any time by releasing
ewitch at the desired flap ﬁositiont The flap-dovn-travel is limited

to an extreme position of 30 degreea; '

'1-13. LANDING GEAR,

1-14. GENERAL.

" 1-15, The airplane is equipped with a hydraylically=-actuated

tricycle landing gear, Landing-gear fairing door locks are operated
by movement of the landing-gear-control handle (see flgure 1-3,

ref, 2). The fairing doors are actuated automatically by movement
of the gears, The maln gears are equipped with spot-type brakes,

A conventional shimmy damper is used on the nose gear, Provision
for emergency extension of the gear has been made,

1-16, LANDING-GEAR CONTROLS.

1-17., DESCRIPTION.- The landing-gear control handle is located on

- UKCLASiFED
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the lefthand side of the cockpit. Two door locks and one landing=-
gear lock installed on each landing gear are actuated by a conven=
tional system of control cables, when operated by movement of the
léhding-gear control handle, The same handle also controls the
hydraullc power that raises and lowers the landing gear. The system
is so designed that the door locks. are unlatched before the gears
begin to lower. The landinge-gear control handle must remain in the
"DOWN" position during the entiré period in which the gears are exe
tended; after the landing gear has been raised and locked in position,
the control handle must be rsturned to the4neutral position,

1-18, LANDING=-GEAR POSITION INDICATOR LIGHTS, (See figure 1-4,

ref 12.)- Three green lights, one for each gear, are located at the
top center of the instrument panel to indicate a safe landing-gear
condition, A red, unsafe, light is installed at the left slide of the
enclosure, Each green light glows only after its respective gear 1is
down and locked in position; the red lignt glows and the warning
horn will sound when the landing gears are up and the airspeed of the
alrplane falls to 170 mph or below,

1-19, LANDING-GEAR SAFETY SWITCH.- A safety switch is Installed on
the lefthand main-gear strut to prevent the inadvertent raising of
the gear before the airplane is airborne,

1-20, LANDING-GEAR WARNING,- At take-off, the warning horn (see
figure 1-2, ref. 15) located on the cockplit rail opposite the

pilot's shoulder, will sound and the red warning light will glow,
when the landing gear 1s between the up and down lock positions,
Depress the simal reset switch to shut off the horn; the light will

continue to glow until the ;ear and sear door locks are closed,

UNCLASSIFIED
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1-21., LANDING=-GEAR EMERGINCY EXTENSION.
1-22, Should the rignthand engine hydraulic pump fail in operatlion,
a hand pump (sze fiiure 1-Z2, ref 1) located at the richthand side
of the cockpit, is provided for emergency extension of the landing
gear,
NOTE
The landing gear selector valve
must be in the down position before
, actuating the emergency hand pump.,
1-23, BRAKE CONTROLS.
1-24, The disc-type brakes are operated by conventional toe brake
rudder pedals. The brake hydraulic system is self-contained and 1s
affected by failure of the hydraulic system only if such fallure
bleeds the lefthand reservoir dry. /
1-25, PARKING BRAKES,.- A parking-brake handle (see figure 1l-4,
ref. 26) lccated at the bottom of the pilot's switch pedestal, is
provided for setting the brake system with the airplane on the
ground. To set the parking brakes, 1ift the parking-brake handle
and depress both brake pedals to increase ths hydraullc pressure.
Place the parking-brake handle in the down position and allow the
pedals to return to neutral, Relesse the parkling brakes by depress-
ing the brake pedals with a force greater than that criginally used
to set them; release both pedals,
WARNING

The parking brakes may be fully

or partially on with no indication

to the pilot. Always check the

parking brakes before starting to

taxi. ’

1-26, =MZRGENCY BRAKES.- No installation has been provided for trak=-

ing the alrplane in an emergsncye.
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1-27, TLECTRICAL SYSTLHM.

1-28, DISCRIPTION,

1-29, Tre airplazne is equipped with a 24-volt, single conductor
electrical system, with iﬁternal povwer supplied by two enj;lne-driven
renerators and a single battery. Operatlon of the volta e regulators
and alternator is automatic., Two ammeters provide load indicatign
for tne pillot,

1-30, CIKCUIT BREAKERS,- Each electrical circuit In the airplane is
provided with a thermal-type circuit breaker. The circuit breakers
(see figure 1-2, ref.17) are all installed on a panel located below
the cockplt fail to the right and for:.ard of tie pilot. The circult
breakers for any particular circuit must be closed before the circuit
can operate, Circult breakersvmust be reset by pushing the circult-
breaker button svwitch for the circuit that has failed.

1-31, EXTERNAL POWBR.RECEPTACLE.- An external power source i; essen-
tial for ground starting operation. Two externsl power receptacles
lccated adjacent to each other are installed on the lefthand side

of the fusela;e aft of the cockplt canopy. The only type of ground
pover to use on t:ls alr:lane 1s two GT-13 batteries. Do not use a
rectilier unit.

1-32, BATTERY.- One 24-volt, 17 ampere~bour battery is provided as

a source of internal electrical pcwer during flight. The battery ‘
crovides full‘volta;e for ignition during the ground starting
operation and for viindmill starts during flight. At oxtremecly low
Vengine i1dling speeds, or if the generstors should fail in operation,
the bhattery will cperate a limited number of itemsat reduced voltage,

1-33, BATTERY CONTROL SWITCH.- The pilot's battery control switch




Ty
# URCLACS.CD szommon 3
(see fipure 1-4, ref, 30) is located on the pllot's switch pedestal,
{rmediately forward of the control stick., The switch 1s marked
"RATTERY SWITCH" and has an "ON" and "OFF" position.

1-34, GENERATORS,- A 200-ampere generator 1s installed on each

en;ine. Thes two penerators are connected for parallel operation

and are razulated for an output of 28,5 volts, Elther generator will
provide complete power requirements for the airplane, |

1-35, GENERATOR CONTROL S+#ITCH.- Two‘control switches (see figure 1-2,
ref, 12) located on the pilot's’switch panel and marked "GENERATORS,"
”L.H;" and "R.U." provide control over the generator operation,

1-36, FUEL SYSTEM. (See figure 1-5,)

1-37., GENIRAL.

1-38, Fuel contained in each wing and in a single tank located
imnediately aft of the pilot, supply a total of 240 U.3., callens,
AN-F-48 or AN-F-28, Grade 100/130 fuel, under pressure to both
engines, Of this, 225 gallons is usable fuel, The fuselage tank

will hold 50 ;allons of fuel at initial f£11ling. This fuel 1is

used first until the tank contains about 27 zallons, after which the
wing tanks will supply fuol to maintain this 27-callon level, A fuel
system booster pump, installed in the fuselaje tank, must operate
continuously to prevant system cavitation., An emergency booster

purip is provided for normal use during take-off and as a standby
pump for emergency operation, Fuel is automatically transferred
from the ving tanks to the fuselage tank using ccmpressed air from
the engines' corlpresscr sectlons,

1-39, FUEL LOW-LEVEL WARNING LIGHT.- The fuel low-level warning

light, located on the extrcme righthand side of the i{nstrument panel,

UKCLAZSIFIED
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glows when the wing tanks are empty and only the fuselare tank

contains fuel or if any malfunction stops the flow of fuel from the
wing tanks to the fuselage tank, After the warning lizht first be-
cins to glow, and with engine operating at 11,500 rpm, the fuselage
tank will supply fuel to sustein a flight of seven-minutes at sea
level, nine minutes at 10,000 feet altitude, eleven minutes at
20,000 feet altitude, 15 minutes at 30,000 feet altitude.

1-40, FUEL INDICATOR.- A fuel pressure zjage and a voltmater-tjpe
fuel-flow meter are installed on thie instrument panel to provide
indication of both the rate of fuel flow and the amount of fuel
consumed,

1-41, FUEL SYSTEZN CCNTROLS.

1-42, ~UEL BCOST PUMP SWITCHES.- Switches (see figure 1-4, rsf., 29;
figure 1-2, ref 4) are provided to control the operation of the
system and standby booster pumps. Both booster pumps must be in
operation during takeoff., At the pilot's discretion the standby
booster pump is turned off after the airplane is airborne.

1-43, FUZL AND OIL SHUT=-OFF VALVE SWITCHES. (See figure 1-4,

‘pef 28.)- A single toggle switch, located on the pilot's control
switch pedestal, marked "FUZL & OIL SHUT-OFF," controls operation of
the fuel and o1l shut-off valves for the left and right-hand encines,

1-44, OIL SY3TEM,

1-45, GENERAL.

1-46, Two separate, self-contained oil systems are installed in the
airplane, each system supplying oil to one engino., Zach oll system
tank 1s btuilt into the lvading edge of the air Iintake duct of the

particular engine it serves. The airplane oil system consists of

GRS ()}.0L_SiFIED
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SECTION I
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”ﬁiressure geges and.the var ee rlov eontrol(

Qﬁ@%ﬁ%ﬁﬁ%

1-48. OIL INDICATORS. An’ oil pressure gage is insue;ledkon tho-T‘ 5:

B L e S St s

':The wnrning liéht 1nd
o B W s we B8
3 approximately two gallons

L e .

| 1-50.' GENERAL. .

_1-51.> Two engine-driven 2 000 pei variable-dieplaeement typ

hydraulic pumps supply POWOr ror the hydraulio system. gy :;f:“

The lefthand engine hydreulie pump eperaﬁes tge lefthand dive brake
cylinders, the 1nboard.elevon’cylinders and the landing flap cylinders,
The righthand engine hydraulic pump operates the landing gear cylinders
the righthand dive-brake cylinders and the outboard elevon cylinders,
and provides pressurization of the hydraulie reservoir. The standby
punp provides a 11mited pressure sufficient only to operite the

elevons and landing flaps. The hand ‘pump operates only the emergency
extension of the landiqg gear, Hydraullo temperature gages are

provided, If the temperature reaches 160°E,1and the airplane and

TS SIED
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_ ulic syatem hae no manua
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eration‘v The system 13 automatioally operated

,r E o i ;'1-
& a o ) .

STANDBY HYDRAULIC PUMP SWITCH.- The standby pump control

T 1'530

"~;i control over the atandby pump for testing during flight.
1-54. ENGINES. T ‘ .

155, 'GENERAL. S ‘, o . e
1-56, The airplane 15 powered by two J30bWE~7-9 turbo-jet engine .

" which develop a total statio thrust of 5200 pounds at sea 1eve1.
{*’ 1-?57. ENGINE TEMPERATURE INI’)‘ZXECATO}-%S.'_'T:
1-58.7 BEARING AND OIL TEMPERATURE GAGES AND SEL&CTOR SWITGHES.:'
L. (Ses figuve 1-4, ref. 16, figure 1-¢, ref, 1. )- Dual 1ndicat1ng‘bear-a
h "’ﬂ.73 1ng and oil temperaturo gages ‘are 1nstalled on the pilot's'?penghen£§

panel. Two four-position selector switches are installed to the

pilot's right. The first three positions of each switch will

select the desired bearing giving temperature indication for that
bearing on the temperature gage. The fourth positon will give an
oil temperature reading on the oll temperature gage. ' -
1-59, TAILPIPE TEMPERATURE GAGE This is a dual indication gage
(see filgure 1-4, ref. 17)}register1ng the tepperature of both tail-.

pipes, . s
1-60. ENGINE CONTROLS. (See figure 1-3, ref. 4.)

e
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1-61., GENERAL,- Engine speed is controlled by a throttle-adjusted

combination all-speed governor and fuel pump. Two throttle levers

at the pilot's left have stops and detents set for the following

ratings: ‘ ] -
"EMERG. POWER" 17,000 rpm
"RATED POWER" 15,700 rpm
"PLIGHT IDLE" 10,500 rpm
"GROUND IDLE" 5,000 rpm
" CUT-OFF" /

Te tachometers (see figure l-4, ref.18) are calibrated to correspond
to the engine rpm,

1-62, STARTER AND IGNITION SYSTEM.

1-83, GENERAL.- An external power source 1s essential for ground
starting., The source of power 1s normally connected to the main
power bus, but in starting 1t is 1solated and connected only to

the starter and the fuel booster pump. This provides full battery

voltage on the main power bus for ignition and prevents discharging

the battery by trying to start engines electrically in flight. The
duration of the starting cycie 1s controlled to keep the power clrcult
closed until the starter current drops to approximately 160 amperss.
The pllot can disconnect the starter at any time by momentarily
devressing the starter swltch to the "OFF" position, Windmill
starting with the airplane traveling at an IAS of 200-220 mph, is

the only means of starting the engines in flight, gnition for
starting is not automatically timed, but can be obtained by holding
the starting switch closed as iong as ignition 1s desired. The

staptapr circuit is so designed that only one engine can be ground=-

started at a time,

UNCLASIFIED
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1-64, STARTER AND IGNITION SWITCHES.- Each engine is provided with

Ul

e combination starter-ignition control switch (see flgure 1-4,
ref. 27) located on the pllot's switch pedestal, The momentary
tocgle-type switches are marked "STARTER & IGN." with both "ON" and

"OFF" positions. y
1-65, FIRE EXTINGUISHER SYSTEM,. (See fipgure 1-6.)

1-66, GENZRAL.

1-67., A single shot methyl bromide fire extingulshing system is
provided for controlling engine fires, Three sphere-shaped con-
talners are 1ocated-1n the aft section of the fuselage.

1-68, FIRE EXTINGUISHER SYSTEM CONTROL SWITCHES.- The fire extin-
guisher switeh control panel is located on the rignthand side of
the cockpit. A toggle-type operating swltch (see figure 1-2, ref 3)
covered by a red guard 1is provided for system operation. Two red
warning lights, marked "L.H. ENGINE" and "R.H. ENGINE" are also
1ocated on the control panel. A test switch (see figure 1-2,

ref. 14) is located aft of the control panel,

1-69, PILOT'S EJECTION SEAT.

1-70, GENERAL.

1-71, Tne pilot's seat is designed to propel the pilot, ejectlon
seat and equipment assembly from the alrplane under extreme emer-
cency flight conditions at high speed. The seat catapult contains

an explosive cartridge which provides a propulsion rate of 60 faet

per second. .

UNCLASSIFIED
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SZCTION II

NORMAL OPERATING INSTRUCTIONS

21, BEFORE ENTERING THE COCKPIT,

NOTE
Sufficient space will be found
on the back of each page for
pilot's notes on the aircraft's
performance or operation,
2«2, RESTRICTIONS,
Nose gear tire limitation of 160 mph for take-off, landing,
or taxi.
Do not lower landing gear or landing flaps above 200 mph,
Avoid steady yawing of more than 2-1/2° above 320 mph
indicated airspeed,
No inverted flight or outside loops.
23, EXTERIOR INSPECTION.

a, See that the wheels are chocked and check condition of tires
and shock struts.

b. Check for proper preflight inspection,

c. See that the pitot and duct covers are removed,

d. Check area in front of airplane for objects which could be
drawn into the intake ducts. Be sure blast area behind the alrplane
{s clear,

e. See that an external power source (2 GT-13 batteries) is
connected to the airplane and that a ground crew observer has &
headset and mike connected to the interphone jack in the noss-wheol
well,

f. Cround crew fire extinguisher - Connected in LH wheel well,

| ASSIFIED
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2-4, ENTRANCE TO THE COCKPIT.

2.5, Entrance is gained by pulling out on the handle at the left
side of the enclosure, allowing the enclosure to swing open,

0.6, ON ENTERING THE COCKPIT,

0.7, BEFORE STARTING THE ENGINES.

a, OXYGEN PRESSURE,- 400-450 psi.

b. ENCLOSURE JETTISON NITROGEN PRESSURE,- 1980 psi.

¢c. OSEAT.- Safety pin in catapult,‘and enclosure cable linked
to pin.

d., LANDING-GEAR EMERGENCY EXTENSION HANDLE.- See that the sear
pin is inserted in the shaft detent and that the handle is in the
stowed position with the safety wire and seal intact.

e. BATTERY SWITCH,- "ON."

T, INSTRUMENTS.- Check fuel quantity gage and set clock and
altimeter.

g. CIRCUIT BRIAKERS .- On.

h, FIRE DETECTOR SYSTEM.- Test operate,
1, PARKING BRAKE,- On,
j. GROUND CREZYW INTERPHONE,.- Check,
k. THROTTLES,- "CUT-OFF" position.
2.8, FUSL SYSTEM MANAGEMENT.

2.9, Fuel flow is automatic. The fuel booster pump must be opera-
ting during all engine operations and the emergency booster pump

1{s to be used for take-off and landing.

2-10, STARTING THE ENGINES.,

a., FUEL BOOSTEZR PUMP.- Switch "ON,"
b, FUEL VALVES.- L.H. and R.H, switch "ON."

UNCLASSIFIED
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STARTER=IGHITION.- Switch "ON,"

SECTION II

“when the engine reaches 2300 rpm, push the throttle handle

forward to the "GROUND IDLE" position,

O

Ee
h.
1.
J.
k.,

WARNING T

If the engines fall to start after three
attempts, cool the igrition coils for a
lO.to 20 minute perlod,

If the engines fail to start, the pilot

must make certalin that the ground crew

swab any residual fuel from the combustion

chambers, before attempting another start,
TAILPIPE TEZMPERATURE.- Observe for limits,
Slowly accelerate to 1dling speed (6000 to 7000 rpm).
Start the second engine in the foregolng manner.
FLIGHT CONTROLS.- Check the operation of all flight controls.
FUEL PRESSURE GAGE,- 12 to 15 psi. )
GROUND CRZW FPIR:Z EXTINGUISHZR,.= Disconnscted.
Pull downward on the handle to latech the enclosure.

CAUTION

When closing the enclosure over the

cockpit, keep the operating release

handle in the open position until the

forward locking pins bottom in the
slotted ends of both torque tubes,

Chock to sce that the forward edge of the enclosure fairs into the

mold line of the fusela:e nose surface, If the fairing s not

perfect, either, or both, torque tubes have not engaged the forward

enclosure pins, Push upward on the release handle to open the

enclosure. Agalin close and engage the latching mechanism until

the falring between the fuselage and enclosure i1s perfect,

NOTE

Engine run-up check is senerally made
at the head of the runway when the
throttles are advanced for T,0, thrust,

SR UN\CLASSIFIED
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2=11l, TAXIING INSTRUCTIONS.

2.12, The airplane will perfom taxiing requirements with the
throttles at "FLIGHT IDLE" or sbove, Do not retard the throttles
below the "ground-idle" marking. Complote loss of combustion may
result, When taxiing the airplane méke certain that nelther
personnel nor other alreraft are within the jet blast area, Operate
the engines at Military Power ("EMERG. POWER"), for take-off, emer-
gency, or for flight-testing conditions, IL.imit engine operation
at "EMZRG. POWER" to periods of 15 minutes.
NOTE

Be sure that the parking brake

1s fully released before starting

to taxi., See paragraph 1-25,.
2413, Cut taxiing time to a minimum, Fuel consumption with the
encines cperating on the ground is approximately the same &s for
flight. Taxiing turns should be made with rather a large radlus,
Use the brakes to steer the airnlane when taxiing. Do not exceed
160 mph on the nose wheel,
2-14, BEFORE TAKE-OFF,

a, GSNCLOSURE.~ Securs.

b, RADIO.,- Check.

c. HYDRAULIC PRESSURE AND TEMPERATURE.- Normal and below 160°F.
d, FLIGHT CONTROLS,- Checked.

e. FUZL BOOSTER PUMP.- "ON."

f. EMERGENCY FUEL BOOSTER PUMP.- "ON."

g. LANDING FLAPS.- Deflected as required.

h., #hen ready for take-off, apply the brakes, and advance both

throttles full open and check all instruments,

UNCLACSIFIED
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| ;pump for elevon power during take-oft.
‘ b. Maintain direotional control of the airplane by a minimum,
uae or ‘the brakes until sufficiont speed hae been gained for the - -

'rudder to become effeetive.

s ;‘{n xo,? Lift the airplane off the ground 1n a conventional manner s

f'vfwy ‘fby applying baek-foroe to the control stiok. o :,~ _tﬂff:f*}-ﬁ;;¥§f?
A d. As soon as the airplane is airborne, retract the gear.i\
‘ e.:vRaiae the landing flaps as deemed advisable.A¢f 'A:fijﬂ ﬂf;"a,
f;  As goon as a safe altitude and airepeed have-been reaohed,o .
‘. retard the throttles to rated power for the climbeout, ' 
S ge17, MINIMUM RUN TAKE-O#P.-.Same as normal take-off, ;oieof SR
.. 2-18, ENGINE FAILURE DURING TAKE-OFF.- Ses Section III,
2-19, CLIMB, | |

2;20}n'ﬁorma1 climbs are made at'reted power settings.,

2«21, NORMAL FLIGHT.
2-22, Whe?¢dlimbing between 4000«and 20,000 feet altitude, expoet

d LX4

an engine increase of 30 rpm per 1000 feet in altitude, for any

given throttle setting, The engines will decrease rpm at any given

throttle setting for each 1000-foot loss in altitude.

2-23, At altitudes above 30,000 feet, engine operation is subject

to a "dead band" condition, This condition is marked b{,errqtic

burner oombuation during which the engines will fall to respond to
S the controls.. Should the engines encounter extreme "dead band" |

condition, total loss of engine combustion may occur., After such

m UNCLASSIFIED
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»booure, the airplane muat drop to a lower altitude

"v’i’" "'f w
o

’i‘ e ﬁ;‘"‘"” ;’;,fae, ;ﬁam A ShAE ,.‘_B J,,,W_m,, iy ‘ P 7 o
vqj;,_i vberore a “windmillﬂ etart %% attempted. : i&é;:q - "'fi
‘ N B & i ey F Y
ingﬁa terminal velooity dive and pull-out within the 10 000

-)y*

‘_i’wing tanks to the fuselage tank. The maneuver is of approximately

lB 5 seconds duration and consumee 2.36 ‘gallons of the fuselage -~
tankh norma‘l i‘uel lezwrel xo‘t‘ %?:‘gal'lpne& During thea 18.5 eeconde ~';
duration of the maneuver, the fuel' low level warning signal lamp will
o flaeh.' The balance of the airplane 1s maintained by both wing tanks
| »eimultaneously feeding the rueelage tank until ‘they are empty. ”E?i’
2-24A. During maneuvere incurring negative accelerations, inter-'»

mittent flashee of the oil low level warning lamp will ocour.A'A
light lasting lese than 30 seconde ie considered a false warning.

“

A light of longer duration indicatee that approximately three gallons

e

of oil remain. S : A
2-25.‘ STALL SPINS AND DIVES,- Complete information is not yet
>aaailable. For high speed divee, emergency elevon power ehall be
turned on before starting dive. It shall remain on until dive
recovery is complete,
WARNING

Accumulation of ice on the leading edge of

the wing adversely affects the stall charac-

teristics of the airplane, Particular pre=-

caution must be observed when landing the

airplane under these conditlons.
2-27, Technique for landing the airplane 1s similar to that used 1in
landing a conventlonal airplane with tricyole landing gear. The
landing approach attitude of this airplane 1s about the same? tall
3lightly down as the main gears touch the ground and the nose gear
touching after the original contact has been made,

W )10 CSiFIED
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2-28, Landing gear and landing flaps down only after flying speed
has dropped below 200 IAS. Turn the emergency fuel booster pump
nON" before starting the final approach. Keep the engines operating
at "FLIGHT IDLE" or above during the approach so that power may be
more quickly applied should it be necessary to go around and bto
agssure sufficient hydraullic pressure for the flight_controls.

2-29, STOPPING THE ENGINES,

a, FLIGHT CONTROLS.- Neutral, landing flaps up.
b, THROTTLES,.- "CUT=CFF." ’
c. FUEL PUNMPS AND VALVES,- "OFF."

2-30, BEFORE LEAVING THE AIRPLANE,

a., RADIO,- "OFF.,"

b, GENERATORS,.,- "OFF."

¢, BATTZRY SWITCH.- "OFF."

d, WHEELS.~ Chocked.

e, PARKING BRAKES,- Released.

f. Report ahy malfunctions to crew chief,

URCLAZS! FiED
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SECTION III
EMERGENCY OPERATING INSTRUCTIONS 1
|
|

3-1, EMERGENCY ESCAPE, (See figure 3-1,)

3-2, ENCLOSURE JETTISONING AND SEAT EJECTION.- The emergency
jettisoning of the cockpit enclosure during flight and the ejection
preparation of the pilot's seat 1s accomplished by a common operating
linkage. When the decision is made to abandon the airplane, the
pilot should grasp the seat arm rests and pull upward. This move=-
ment releases the nitrogen pressure from the bottle fastened to the
back of the s=at aft of the pilot's right shoulder. Pressure from
the nitrogen bottle drives the actuating cylinder ggainst the torque
tube plungers. Tre plungers rotate the torque tubes and unlock the
enclosure which jettisons from the airplane. Lifting the arm rests
also pulls the catapult safety pin. The pilot should sit with arms °
close to the body, head against the headrest, and squeeze the trigger
(see figure 3-1, ref.16) to eject the seat assembly from the airplane,

3=-3, FIRE IN FLIGHT,

3-4, ENGINE SECTION FIRE.= If a fire should occur in one of the
engine sections as indicated by the fire detector light, close the
throttle, shut-off the fuel and oll valve, turn off the generator
of the affected engine, and operate the extingulsher discharge
switch, (See fipure 1-2, ref., 3.) In the event of a second fire,
abandon the alirplane,

3-5, ENGINE FAILURE,

3-6, ENGINE FAILURE BEFORE LEAVING THE GROUND.,- In the event of

engine failure during the t ake-off run, don't take-off unless

URCLA: SiEIED
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sufficient flyin; speed has been attained sc that all obstacles

can be cleareéﬁ liove the throttle of the affected enginé to
nCUT-CFF" immediately. If flying speed has not been reached or

it 1s felt that an obstacle cannot be cleared, apply maximum brakes
without sk1dding the tires. The gear cannot be retracted unless the

weight of the airplane is off of the gear because of the safety

switch installed on the main gear to forestall inadvertent retraction

when the airplane is on the ground.
3-7., ENGINE FAILURE IN FLIGHT.
3-8, ONE ENGINE INOPERATIVE.
3-9, If one engine should fail during flight, trim the airplane to
a level attitude. This airplane will perform remarkably well with
only one engine operating. Avoid flying at high speeds during this
emergency. Place the throttle in "RATED POWER" or above to assure
sufficlent hydraulic power for control, and immnediately return to
the base.
WARNING
Do not allow the speed of the operatling
enine to fall telow 10,500 rpm or the

h"draulic flow will droo below the flow
required to operate the elevon and flap

controls.

3=-10. LANDING AFPPROACH WITH SINGLE ENGINE OPERATING,- When attempting
a landing with only one engine operating, the approach procedure is
similar‘to that used under normal circumstances,

TYROTTLE .~ "FLIGHT IDLZ" position or above.

LANDING GEAR.- "DOWN" when flying speed drops below 200 mph IAS,

LANDING FLAPS.~ "DOWN" when [lying speed drops below 200
mph IAS,
%-11, BOTH ENGINES INOPERATIVE,

UNCLAZSIFIED
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3-12 The hydraulic system must operate at a maintained minimum

pressureaf 2000 psi in order to actuate the various hydraulic units
instzlled on the airplane. This minimum operating pressure of
2000 psi can only be maintained provided the engines are operating
at‘10,500 rpm ("FLIGHT IDLE" throttle position) or higher. Should
both engines fail during flight, the only source of power available
for operating the elevon and landing flap surfaces is the electrie
cally-controlled hydraulic emergency "standby pump” which operates
on the single 24 volt, 17 ampere battery., In this event all elec~
trical equiﬁhent not essential to flying the airplane must be shut
off to conserve the battery., The hydraulic "standby" pump control
switch may be used intermittently during the descent., (See figurs
ref, 23

3-13., RISTARTINI ENGINES IN FLIGHT,

3-14, In the event of a blowout in flight a windmill start may be
effected in the following manner:

a. Be sure that the throttle or throttles ars in the "CUT-OFF"
position, '

b, Pull the nose of the airplane up momentarily to drain the
combustion chambers,

ce Increase the airspeed to about 200-220 mph,

de Close the ignition switch and when the engine reaches the
maximua rpm for the airspeed, slowly open the throttle,

e, Observe the tailpipe temperature gase for start, release the
ignition switch and advance the throttle as desired.
3-15, HYDRAULIC SYST:=M FAILURE,

3-16, GENERAL,- The righthand engine-driven pump operates the
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following units: Landing gear cylinders, righthand dive brake
cylinders, the left and righthand outboard elevon cylinders, The
lefthand engine-driven pump © erates tnhe following units: Lefthand
d1§; brake cylinders, left and righthand inboard elevon cylinders,
and left and righthand landing flap cylinders, The electrical
emergency (stahdby) hydraulic pump pressure line is connected into
the pressure line of the lefthand engine-driven pump and operates
the landing flaps and flight controls in the event of normal pump
failure. The emergency (standby) pump is energized by a switch on
the switch panel or by a push-button switch on the control stick
handle, The hand pump operates the emergency extension of the
landing gear only.
NOTE

If both hydraulic systems fail

while the airplane is committed

in flight maneuver, return the

surface controls to neutral, by

neutralizing the control stlick

before starting to operate the
emergency "STANDBY" hydraulle -

purip.
3-17, BATTERY OP=RATION OF "STANDBY" PUMP,- In event both engines

fail in flight with the resulting loss of normal hydraulic operation,
the battery, with all accessory electrical units on the airplane
turned off, will operate the emergency "standby" hydraulic pump for
approximately 22 minutes,

3-18, ELECTRICAL FAILURE,

3-19, PAILURE OF ONE GENERATOR.- If one generator should fail, turn
"QFF" the respective switch. One generator will supply sufficlient

power to operate the airplane's equipment,

¥ UNCLASSIFIZD
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3«20, FAILURE OF BOTH GENERATORS.- In the event of failure of
both geneéators, the battery wlll operate the electrical equipment
for a limlited time. Do not attempt lowering of the flaps or dive
brakes when the main fuel booster pump and emergency hydrauliec
system are operating. The reduced voltage could cause a control
valve to stick., If emergency hydraulic power -1s required on the
battery alone, turn the emergency fuel booster pump "ON" and twrn
the main fuel booster pump "OFF," (See paragraph 3-17.)

3-21, FUEL SYSTEM FAILURE,.

3-22, BOOSTER PUMP FAILURE.- Booster pump failure will result in
intermittent engine operation and it is possible for complete
encine failure athigh power settings. If the engines should
malfunction, irmediately turn the emergency fuel booster pump
"ON." If the enzines resume normal operation, or can be restarted,
leave the emergency pump on and turn the booster pump "OFF,"
3-23, FUEL WARNING LIGHT;- The fuel low=level warniné light will
flash during a dive, pull-out, or climb when fuel 1s not belng
tran#ferred to a fuselage tank. This should not cause concern
because it 1is a.normal condition, If tﬂe Warning 1izht comes on
at any other time, land the airplane as soon as possible.

3-24, LANDING GEAR FAILURE,

3-25, There are no provisions for emergency retraction of the gear,
If the gear should fail to extend, place the control handle in the
"DOWN" position and operate the emergency handpump. Thirty strokes
of the pump are required to lower the geér.

3-26, RUDDER ACTUATOR FAILURE,

3-27, If the ruddsr actuator should fall so that the surface cannot

i UNCLAZSIFIED
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'_bo operated or controlled 1evo1 the airplane and turn the rudder ? l

"’*'aotmtor lock switoh "on. The switch 1s looated on the righthand

30

,oonsole.i Operation or thia switoh causes the rudder aotuator to .
'shitt to "freo wheel® condition. Becausé of the actuator friotion L

‘4{n this condition, the pilot must apply enough force on the rudder

pedals to return the rudder to neutral, When the rudder reaches
this position, a switchris operated wh;oh causes ths actuator to
ahirtygearo to the actuator "LOCKED" conditlon.

SNN®  UNCLASSIFIED
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SECTION IV

OPERATIONAL EQUIPMENT

4-1. OXYGEN SYSTEM. (See figure 4-1.)

4-2, GENERAL,
4-3, The airplane 1s equipped with a low-pressure demand-type

>

oxygen system, operating at a working pressure of 425-450 psi,

sinzle D-2 oxygen cylinder 1s installed Just aft of the pllot's
seat bulkhead,

4=-4, OXYGEN FILLER VALVE,- The filler valve 1is secured to the

bulkhead just aft of the pllot's seat.

4-5, USE OF OXYGEN,- Use oxygen above 10,000 feet, and at night

use oxygen from the ground up.

4-6, COCKPIT COOLING AND VENTILATING AND DEFROSTING SYSTEMS.

4-7, GENERAL,

4-8, The airplane 1s equipped with cabin cooling, and cabin
ventilation and defrosting systems. Cooling air, obtained from
the boundary air layer ducts, is routed through heat exchangers
which contain dry ice; then through a flex duct to the cabin,
Ventilating air is obtained from an aperture in the nose, and 1is
directed through numerous outlets around the enclosure,

4-9, CABIN COOLING SYSTEM CONTROL,~ The control handle (see
fizure 1-2, ref 13) which is located adjacent to the rizhthand
armrest of the e jection seat, is connected by a bowdenlte cable to
a valve assembly serving both heat exchangers. It is pulled
forward as desired to allow the entrance of coollng air,

4-10, CABIN VENTILATING AND DEFROSTING CONTROL.~ This control
handle (see figure 1-2, ref, 10) is located immediately forward

UNCLA:SIFIED
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of the cabin cooling control handle., It is pulled to operate,

and actuates a valve in the nose sectlon,

4-11, COMNUNICATION EQUIPMENT.

4-12, GENERAL, '
4-13. The AN/ARC-5 radio equipment installed in the airplane 1s a
complete multi-channel voice transmitting and receiving set covering
the VHF (Very High Frequency) band between 100 and 150 megacycles,
Under normal operating conditions the transmitting and receliving
range of this equipment is slightly greater than the direct line of
vision,
4-14, PILOT'S COLTROL UNIT,=- The pilot's control unit is located
to the right of the pilot below the cockpit rail, Switches marked
"PRANSMITTZR" and "RECEIVER", located on the cont;ol unit, control
the four pre-set crystal-controlled channels of both transmitter and
preceiver. The "TRANSMITTER" switch is fixed in the number one
position., An on-off switch and a "YOICE-CW-TONE" switch are
located on the control ﬁnit. The "VOIQE-CW-TONE" switch is set in
_the "YOICE" position.
4-15, MICROPHONE SWITCH.- The antenna switching circuit is trans-
ferred from the transmitter to the receiver by tripping the micro-
phone "trigger" switch located on the control stick.
4-16. RECEIVER,- "MVC-OFF-AVC" switch is located aft of the pilot's
control boi and turns the receiver on and off.
4-17, OPEZRATION,
4-18, TO START,

a. BATTERY SWITCH,~- "ON,"

b, "VHF" circuit breaker is closed.
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T e URCLASSIFIEDssrion o

c. "ON-OFF" switch (pilot's control box) - "ON" position.

d. M"TRANSMITTER" selector switch is fixed in the number "
position,

e. Transmitter "VOICE-CW-TONE" switch (pilot's control box) is°
fixed in the "VOICE" position.

f. Recelver "MVC-OFF-AVC" switch located aft of the pilot's
control box is placed in the "MVC" position.
4-19, TO STOF.

a., Turn off pilot's control box "ON-OFF" switch,

b, Turn off the receiver switch,

$ UNCLASSIRED -
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APPENDIX I

AIRSPEED CORRECTION TABLE

INSTR.

CORRECT IAS
IAS ' i

[ 4>}
.
L‘“
.

[ | i
. 10,000 | 20,000 | 30,000 ' 35,000 |
i 1 ' ! * .
| i
' {

|

i

D SR

NOTE

To be filled out by the pilot when
information 1s available,

FIG, A-1, AIRSPEED CORRECTION TABLE
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AIRSPEED INSTALLATION CORRECTICH

a. The Alrspeed Installation Correctlon Table, Fig-
ure 1, lists the airspeed indicator lnstaliation
error for various indicated alrspeeds far flaps .
and landing gear retracted and flaps and landing.
gear extended, This information is not available

" and should be filled out by the pifot. = :

TAKE-OFF - '

'a.  The Take-Off Chart, Figure 2, lists the take-off

distances far various presaure altitudes, air = .

temperatures, and gross welghts with and without

tip tanks, with take-off power 1100% ratea engine

speed, 17,000 rpm). , o '
AN

b, Set'thh alfplane altimeter to 29.92 and read preu-'

sure altifude. With air temperature in degrees
Fahrenhelt as obtained from the field weather sta-
tion and pressure altitude, enter chart and deter-
mine required take-off distances,

c. The chart take-off distances are 126§ of the esti~
mated optimum values.

LANDING

a. The Landing Chart, Figure 3, lists the landing dis-
tance and approach speeds for various pressure al-
titudes and gross weights, with and without tip
tanks. , o o S

b © . .
‘b. Approach with 0° flap deflection. Extend full flap

af ter touching the ground. Do not extend flap be-
fore touching the ground. o
c. The chart landing distances are 125% of the esti-
mated optimum values. -
[

CLIMB

a. The Climb Chart, Flgure 4, lists the recoamended
indicated alrspeed and rate of climd for varlous
altitudes, and the time, horizontal distance, and
fuel required {9 imb to various altitudes fron

- UNCLASSIFIED




PO £2-10

UNCLASSIFIED *™% *

o 4. Climb - Continued ks
e T s L B . t :
B - sea level, The data on the left pertains to climb
> L with Military Power (100% rated engine speed, 17,000
" . rpm) and the data on the right pertains to cliamd '
with Rormal Power (96§ rated engine speed, 15,700

,PP-)‘-

b. 7The fuel consumed during clisb includes 22 gallons
for wars-up and take-off, based on 5 minutes opera—
i tlon at maximum contlnuous power. - ‘
tiple e PR 39 . o
~ 6. The chart’f&cl~rehu1red is 115% of the estimated optl~-
ST - aum values. ~ ' C = : :
6. DESCENT o | ,
a. The Descent Chart, Figure 5, 1ists the recommended
' indicated airspeed and rate of descent for various
altitudes, and the time, horizontal distance and
fuel required to deuobn&~fron variqu-.altituﬁea to

sea level at minimum power (62% rated engine speed,
10,500 rpa). ' : : _

(_k : Y b; The fuel consused during descent 1nciudea 42 gallons
’ landing reserve, The landing reserve is based on 30
minutes operation with minimum power for level flight

v ‘at sea level.
o ¢. The maximum ground'dlctanoe obtninabia in power—off

descent is 12 miles per 5000 feet of altitude lost
at an indicated airspeed of 192 miles per hour.

d. The chart fuel required 1s 116% of the'ést;lated opti-
mus values. ‘ s

6. FUEL ALLOWANCE

a. The Fuel Allowance Chart, Figure 6, liste the fuel
required for combat operation at various altltudes,
weights, and at Military and Kormal Powers (1
rated engine speed and 92% rated engine speed, respeoc-—
tively). The fuel required 1s based on fuel flow at
paximum level flight speed for.the above conditlons.

b. The chart fuel required le 115% of the estimated optl-
: mum values, ' ' o

.. ‘7. FLIGHT OPERATICN INSTRUCTICHS .

a. The Flight Operation Instruction Chart, Figure 7,
ehows the range obtainable with the alrplane and the :

. WRAE  ()1:CLASSIFIED
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t t 1 - Contlnued A

" procedure for achieving this range, = The chart may

be used at any point in flight or for preflight plan-
ning. The initlal condltions are the actual altitude
of the alrplane and the fuel in the airplane. The
initial altitude 1s indicated at the top of the ver-
tical columns and fuel quantities are indicated in
the vertical columns of the operating chart., Two -

"rangee are given corresponding to each initial alti-

tude and fuel quantity. One range is based on level
flight at the initial altitude. The other range 1is
the maximum obtalnable by immediately climbing to op-
timum altitude and level flight at optimum altitude.’
The range values include the horizontal distance cov—
ered during climb at Military Power (100% rated en-
gine speed) and descent at reduced power. The fuel

quantity includes the fuel required for climb and de-
- gcent, and the fuel reserve for landing. No allow-

ance is made for warm-up or take-off.

The lower portion of the chart shows the recommended
range factor, engine speed, indicated airspeed, fuel
flow, and ground speed for cruising at the initial
altitudes indicated at the top of the columns, with
varying wind., The let-down distance is shown for
thess conditions, but the procedure for let—down _
should be obtained from the Descent Chart, Figure b.
The range factor is used to correct the range, in the
upper portion of the table, for varying wind., The
corrected range is the product of range and the range
factor corresponding to the wind.

8ince the wind may be froa any directlon with respect
to the airplane course, some question may arlse as to
the method of handling winds other than straight head-
winde or tallwinds. or purposes of cruise control,
all winds may be expressed as effective winds, This
reduces the wind to one which would have the same
effect on the alrplane's ground speed if 1t were a
straight head or tailwind, In other words, it 1s the

- component of wind in the direction of the airplane

heading. For example, a 100 mph wind at 45 degrees

to the course will be an effective headwind of about

75 miles per hour for an alrplane whoss still air
cruising speesd 18,6400 miles per hour. The ground speed
along the course will be about 325 miles per hour.

’ y .
The chart ranges are 85% of the estimated optimua

R oo

‘values.
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©. s, sanrLe pROBLEM ~ Ui M o
7 . It te aseired to plan a rlight of 300 miles distance
© in zero wind, consisting of the following: T
(1) Uérmfup and take-off rroi sea level.
(2) Climb at Military Power to optimﬁn altitude,
| (3) Cruise at optimum altitude. '
o (4) Descgnd to sea level. . o N
, (5) Lénﬁ (30 minutes reserve ét'm}nlnuﬁvpower); e B
'b. The fuel required is obtained gslrbliOVs{i

(3) The Yu:l;fab warm-up and taketdoff 1s 22
. gallons, obia?ned from Figurei4é .y
. - .f et A \ e 3 I','n_._, N . :
(2) The fuel for climb, cruise, descent, and land-
. ing 1e 189 gallons, obtained by ‘interpolating .
between the fuel quantities of 200 and 180 gal-
' : lons corresponding to ranges of 332 and 223
C miles, respectively, shown in Figure 7. S

(3) The total fuel required 1s 211 gallons, obtained
by adding the fuel required for warm—up and take-

. off to the fuelyrequired for climb, cruise, de-—
scent, and landing. ‘ _ I oo

c. The take-off ground run and total distance to take
off over a 50-foot obstacle are 2326 and 3968 feet,
respectively, obtalned froam Figure 2 assuming a 60°F.-
amblient temperature. '

' 4. The recommended climbing speeds are as follow, ob—
tained from Filgure 4:

Alt;tudg (Fs;) Indicated Airspeed (zph)

0 377
5,000 363
10, 000 350
16, 000 , . 338 :
L - o 20,000 . 327 L
: : 26, 000 _ 316
C © 30,000 . 299
~ 35,000 : . 279

_ss- UNCLASSIFIED
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8. Sample Problem - Continued -

¢. The recommended c¢rulsing power " approximate cruig- - - ..
ing airspeed, and approximate let-down dlstance are
86% rpm, 278 mph indicated, and 64 miles, respeo-
tively, obtalned from Figure 7 corresponding to .
oruieing at 35,000 feet altitude, L _

£, The reodmddnhed descent epéedc ﬁf& as roilbv, ob=

f tained from Figure 5, for minigum power (62% rated ,
, rpa): LRI : Tt '
R . ) ) . 4 A
: .!i.l 'au ‘t] ! : PRIV R A ‘

T NN

36,000 ‘220

30, 000 T 249

25,000 . ' 2718: ¢
AEERRERE 20, 000 . 309 -

S | 15,000 . | 342
10,000 - 39
5,000 - - 417
Q 456

g. The landing ground run and total distance to land
over a 50~foot obstacle are 1913 and 6739 feet, re-
spectively, obtained from Figure 3.

UNCLASS!HEQ
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P
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ARSPEED INSTALLATION |
CORRECTON TABLE |

N P s mIeST
MA8 . .. .t _|' . CORRECTION g
N FLAPS AND GZAR RETRACTED '
. ook I _—
: H o NP ADO nPH
‘ o e T
- = 2 nH ADD e
: ~
e ADD nPY
4 -
Wew. | aDD MPH
HPY 1 aoo nPH
. e ——— -4
noH ADD MR {
PR ADD - MMM ,
HPH ADD NPH ]
| SN - e
1A8 CORRECT tON i
FLAPS AND GEAR EXTENDED '
. 4
- MW ADD - PN ;
‘ — e —. A o v e ——— s i— ——— — o = — .1
. MPH ADO MPH i
. mPH ADD non '
Y ADD N
HeH ADD NPH
LMPH ADD N
-- = —_ e —
" ADD KPH
nPH AD MPH
i _._—_'.__L__D . . ___I
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.. : 3 & ‘..‘ . i ; A . ‘."“_ 3 ,_ 7] ’ (_- 1 i A e .o .. J‘.- y
gl = ° Ai!tmf' u(;Df.L oo ke S i ‘,"., \ i % ; st vt AV I g (oo B : ’ 3
# , ‘:_ gt ! ;
2 ';. .;“ % J.so-'x

TAKE OFF CHAPT

rLaps0°peFLecTED L WaRD SURFACE RUNeAY vise 0 v
y : i ' S 0 xrs -
: DISTANCE—FE' T '
CHART PRESSURE ) i s
W IGHT srituce | o9 Fu 7 s :
LIMITS (rrer) | r.'og\xo CLIaR GR"LND L1FaR
(powps) < | 2 ROLL 50 Fect AOLY: Sp Feet
2w v | SEA LEVER 2326 3968 2809 . 4610 -
7427 . | 2000 2726 4515 3303 5203
4300 3213 5164 3908 6120
sfa Level 7
2000 b
4500 4 »*
SEA_LEVEL i
2009
4000
. - *
FrarsQO0EFLICTED HARG SURFACE UNVAY ving 17 e
EE ; 15 xrs
. SISTAWCE——F (T
, CHART PRE SSURE
WL 1GHT ALTITUDE BRieta o 0T
LIMITS (FELT) [ gacimn cLEAR GF IUND [ ocies
(rounes) 3 ROLL 55 FEET 2Lt 5 Ge FrLT
e i 1780 3228 giss | 3778
7437 | " 2107 » 3500 2591 4359
4000 2508 4241 3094 5068
SEK LEVEL & e
2000
400
SCA LEVEL ]
2090 :

wcTEst (1)OPT IMUM TAKE=OFF DISTANCE IS 80% OF CHART VALUES.

BASED ON:

Estimated Pérforma;noo

DATA As or: 11=10-48

FIGURE 2,
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e e i o e ‘ : . 5y
g % Ty Hakb Jrnct KUy wisp O xucts
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CHAST CLArAYiAs
WEIG=T APPPOACH aDpiTenCE- ~FEET
ll.'.n‘l‘s, SuwE R .5 P T : .
(Pourps) s . : ica
; off —oN AT S°F JEVTL AT 2fcQ FICT Ty acCr TreY
2 BT e enncn - | cuear ] seewnn | cugar GROUND | T EAR
- AL sy FEer | Pt $a FIET | Rovt Sp FTET

6228

156 | 156 | 1618 ‘| 6730 | 2014

080

‘2128

7451

.-...,_.-..—.M_-T.— apiiatoag

anES:

% o2
sy

'l_.

EASED ON
CATE
]

(1) Approach with 0° flap,
Extend full flap after
touohing groundo %

Optimum 1and1ng distanco is
80% of .the chart values,

Estimated Perfomance
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P =
" AIRPLANE MODEL ENG INE MODEL 1.
X-4 e o . XJ=30-WE '
NUMBER or_gb_mnu or:énmg: ™0
CHART WEIGHT LIMITS CHART WEIGHT LIMITS
7427-5972 POUNDS PRESSURE 74275972  rounos
EXTERNAL LOAD ITEMS ALT ITUDC EXTERNAL LOAP 1TEMS i
NONE o » NONE
v g FRON SEA LEVEL (reer) FAOM SEA LEVEL N
IA8 r/c [ T [oistanced ruet 1AS R/C " Time bistance] FurL
377 (6940 O | 0 | 22 jeALOvL] 208 14480 | O | O | 22
563 58501 1 .| 5 34 so00 | 288 |3850, 1 | 6 | 35
350 |5020 | 2 |10 a4 | 10000 | 279 [3300 | 2 |13 | 43
338 (4200 | 3 |18 | 53 | s | 271 |2780 | 4 |22 | 54
_327 {3620 4 27 | 63 20000 265 (2330 | 6 134 | 65 | °
316 |2400 | 6 38 | 74 | 2000 | 258 11890 | 8 (48 | 77
200 12310 | 7 |53 I .85 | 30000 | 252 {1470 11 | 66 90
279 (1550 10 |74 | 96 | sew | 248 [1050 | 15 |94 | 104
. _ ] RS S J 10000 L L
NOTES: J NOTES? ‘ _
(1) cLIMB AT10O0% RPM AND RECOMMENDED (1) cLIMB AT 2% RPM AND RECOMMENDED
148, o 1A8,
{2) WARM—UP AND TAKE-OFF ALLOWANSE, (2) WARM-UP AND TAKE-OFF ALLOWANCE,
1(3) INcLUDING 22 GALLONS FOR WARM-UP {3) INCLUDING 22 GAL'ONS FOR WARM-UP
AND TAKE-QFF, - AND TAKE-OFF,
LEGEND: , -
IAS—~INDICATED AR SPEED, MPH,
R/C~RATE OF CLIMB, FT, PER MIN,
T IME=M INUTES, _
DISTANCE- GROUND STATUTE MILES,
. FUEL-U.S, GALLONS,
BAsSED on: Estimated Performance
OATA AS OFt  11-5-48 e e e ]
FIGURE 4,
! .
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- "o i A

§ " aimeLANe mooet © ' o Teeng mMaoLL , n
. i X-4 XJ-30-WB |
b -
i DESCENT CHART | -
:L‘__ __. wn of_ENGINES OPERATING: TWO
PRESSURE EXTERNAL LOAD 1TEMs  NONE
ALTITUOE [ ] - 1 ro—-sn.uvu !
. L ) ; T ' 1
. y (reev) 1AS ',n/nﬁ_rm_-j’;zmw.; rueL - '
< : ' 40000 ! —_
35000 220 | 2320 9 64 | 65
30000 249 | 256Q'| 7 50 53
[ : .
T 26000 278 2977 6 38 51
20000 309 | 3560 4 27 | 49
15008 342 4267 3 18 | 48
' ' 4 ' .
10000 379 | 5120 2 11 ],
LN O : i - B ." Et?mﬂ'“. v
P $000 417 6200 1l 5 | 44 .
- C I ] .
stA LEVOL 456 7822 0 0 412 '
NOTESS (1) MAINTAIN RECOMMENDED 1AS AND MININUM R (62%)
(2] LANDING RESERYE,
(3) ncLuDing 42 GALLONS FOR LANDING RESERVE,
(¢) THE GROUND DISTANCE I8 12 miLES PER
FEET OF DESCENT VITH POWER OfF AT 192 iasS,
LEGEND: 1AS=INDICATED AIRSPELD,MPH,
R/D-RATE OF DESCENT,FT, PER MIN,
T IME-RINUTES
DISTANCE—GROUND STATUTE MILES
) FUEL-U, S, GALLONS
eastp on: Estimated Performance
OATA A8 OF: 11-8-48 ‘

F"IGURE 5¢
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iajmPLANE MODEL ,°  ENGINE MODEL

FUEL ALLOWANCE CHART

CHART WEIGHT LI;!YS
7427-5972 POLNDS

1

[ T T T T rEL RE AUIRED=U.S, GALLONS
PRESSURE |

ALTITUDE 100% am | o2 % "™
©(reer) ' :

SEA LEVEL

e -

5000 13,5

e ————— ——

5 9.3
10000 : 11:8_

(VPRI S

10,5 |

d 10 i 104 *
. 20000 8.9 6e3
"i"""":'\ ety shia coTeem T e T "'"1
oo_asoeo | 747 . | 544
30000 I 648 4,6

Gl Bl 4.0

 NOTES: VALUES ARE I5% CONSERVATIVE,

Y

8asto on: Estimated Performance

DATA AS OF1 11~8-48

FIGURE 6,
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ENGINE BEARING SWITCHES

L

2. FLAP & DIVE BRAKE POSITION IND.
3. FREE AIR TEMP. GAGE

4. RATE OF CLIMB INDICATOR.

5. CLOCK

6. ACCELEROMETER

7. AIR SPEED INDICATOR

8. COMPASS

9. OIL PRESSURE GAGE

10. ALTIMETER

Il. TURN & BANK INDICATOR

12. LANDING GEAR SAFE LIGHTS
13. UNIVERSAL ATTITUDE GRYO
14. MACH METER GAGE

I5. FUEL PRESSURE INDICATOR

17. TAILPIPE TEMP. GAGE

18. TACHOMETER

19. FUEL FLOW INDICATOR

20. LANDING GEAR DOOR IND. LIGHTS
21. OXYGEN BLINKER

22. OXYGEN PRESSURE GAGE

23. OXYGEN REGULATOR

24. HYDRAULIC PRESSURE GAGES
25. OIL LEVEL WARNING LIGHTS

26. PARKING BRAKE

27. STARTER SWITCHES

28. FUEL & OIL SHUT OFF SWITCHES
29. FUEL BOOSTER SWITCH

30. BATTERY SWITCH

31. RUDDER PEDALS

16. ENGINE BEARING TEMP. GAGE
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AFTER ALL ENGINES ARE STARTED

1., Hydraulic pressures - Check.
2, Flight controls - Check operation,
3. Generators - "ON," check voltages.
PILOT'S AMPLIFIED CHECK LIST 4, EBnclosure - Closed and latched,
5. Ground crew fire extinguisher - Disconnected.
AIRPLANES J=30-WE-7 & 9 ENGINES 6., Parking brakes - Released, Check before taxiing.
For detailed operating inatructions, refer to HB-25,
BEFORE TAKE-QFF
BEFORE STARTING ENGINES 1. Radio - Check,
2. Enclosure = Secure.
Exterior check - General condition of the airplane. 3. Hydraulic pressure and temperature - Normal and below 160°F.
Duct and pitot covers - Removed. 4, Flight controls - Checked.
Check Forms 1A and 41B. S. Fuel booster pump - "ON."
Wheel chocks - In place, 6., Emergency fuel booster pump - "ON,"
Engines - Proverly checked, 7. Landing flaps = Deflected as required.
Fuel, o0il, hydraulic fluid - Quantities checked, 8., When ready for take-off, apply the brakes, and advance both
External power (2 GT-13 Batteries) - Connected. throttles full open and check for normal instrument readings.
Ground crow fire extingulisher - Connected in LH wheel well,
Oxygen pressure - 400-450 psi,
Znclosure jettison pressure - 1980 psi,. DURING FLIGHT
Seat - Safety pin in catapult and enclosure cable linked to pin.
Landing=gear emergency extension handle = Shear pin in shaft 1, Apply brakes before retracting the ﬁear.
detent and handle stowed with safety wire and seal intact. 2. Emergency fuel booster pump - "OFF.
Battery switch - "ON," 3, Observe all flight restrictions,
Circuit breakers - On. 4, Control cockpit cooling and defogging as desired,
Fire detector system - Test operate,
Parking brake - On.,
Ground crew interphone = Check. BEFORE LANDING
Throttles - "CUT-OFF."
Instruments - Check fuel gage and set clock and altimeter. 1. Check instruments.
2. Emergency fuel booster pump - "ON,"
3. Hydraulic pressure - Normal,
STARTING THE ENGINES 4, Flaps and gear - Down under 200 mph,
5, Throttles - "FLIGHT IDLE" position during approach,
Fuel booster pump switch - "ON,"
Fuel valve switch - "OPEN.,"
Starter-ignition switch - "ON.," AFTER LANDING
Throttle - At 2300 rpm move to "GROUND IDLE" position,
Tallpipe temperature - Observe for limits, 1, Flight controls - Neutral, landing flaps up.
Slowly accelerate to 6000-7000 rpm. 2, Throttles - "CUT-OFF."
Fuel pressure - 12-15 psi. 3. Fuel pump and valves - "OFF.,"
Start the second engine in the foregoing manner, 4, Generators - "OFF,"
5, Radio - "OFF,"
6., Battery switch - "OFF."
7. Wheels - Chocked,
8, Brakes - Off,
9. Report any malfunctions to the crew chlef,






