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Area (Total Including Ailavators, Speed
1 Brakes, Tabs, Slats, and 77.88 Squo'e

VERTICAL TAIL

Dihedral Meosured on Top Face o‘ Fron! BeorV\) 0 Degrees

—WL.100

NOSE GEAR STATIC POSITION,
| MAIN GEAR IN FWD POSITION P g
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N \ MAIN GEAR IN AFT POSITION
NOSE GEAR CATAPULT POSITION

PN L
]0‘35' 13°40

Jo .

9°15 STATIC GROUND (INE—NOSE MAIN GEAR AFT POSITION (LANDING}
GEAR IN CATAPAT POSITION;

STATIC GROUND LINE— ;

MAIN GEAR IN FWD POSITION MAIN GEAR IN FWD_ POSITION \— —MAIN GEAR FWD. POSITION (TAKE.OFF)

|
i
Feet of Fuseloge Arec’ . : - 4% Sq. Feet J ' Area (Twol {Including i2.68 Sq. Feet
Aspect Ratio . . . . . . - 30 i of Wing Area) . . . . . 14530
Chord at Root (Feet; . . S | Sweep-Back of 25°% Chordlme . . . . 45 Degrees
Chord ‘Neor Tip, 19 Feet, N Inches from :
Fuselage Centerline) . . . . . . 9 fFeet, 8 ins. |
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Figure 1-2. General Dimensions
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Section |
Paragraphs 1-1 to 1-6

SECTION |

1-1. THE AIRPLANE.

1-2. The Chance Vought F7U-1 airplane is a low-
aspect-ratio, swept-back-wing fighter. Twin vertical
stabilizers and rudders are mounted at the outboard
edges of the wing center section, and conventional
elevator and aileron control surfaces are combined in
the ailavators to provide both longitudinal and lateral
control. The airplane is designed for carrier-based or
land-based fighter operations and is powered by two
Westinghouse J34-WE 42 axial-flow turbo-jet engines
with afterburners. The armament consists of four
20-mm M-3 automatic guns with 200 rounds of ammu-
nition provided for each gun.

1-3. In addition to the swept-back wing and elimina-
tion of the empennage, the airplane incorporates sev-
eral new developments designed o overcome limita-
tions imposed on present fighter aircraft. These
developments are an irreversible hydraulic boost and
artificial fecl system for ailavator control, controllable
full span slats on the leading edge of the wing, and a
cockpit air-conditioning and pressurizing system.

1. The take-off gross weight of the airplane is ap-
proximately 23,900 pounds with full fuel load: the
combar gross weight is approximatel, 21, 350 pounds

with 60 percent fuel remaining. (These weights are .

based on the use of Spec. MIL-F-5624 Fyei.
For the computation ot the gross waight con-
’ditions of cach airplane, refer to the Handbook of

Weight and Balance Dara, AN 01-1B-40.)

1-5. FLIGHT CONTROLS.

1-6. GENERAL. The flight controls in the arrplane
consist of control systems for the operation of the

DESCRIPTION

ailavators. rudders, wing slats, and speed brakes. Be-
cause of the high performance characteristics of the
airplane, the unconventional nature of the controls,
and the expected high control surface moments, the
ailavator installation incorporates an irreversible hy-
draulic boost system. When the pilot moves the stick,
he acruates hydraulic valves which move the ailava-
tors as dictated by the amount of srick displacement.
Since this boost system is irreversible (i.e., no aero-
dynamic force from the control surface is felr by the
pilot), simulated feel systems are provided for both
lateral and longitudinal control. However, the ailava-
tors are equipped with tabs for trim and balance for
emergency and boost-off  operation. An emergency
auxiliary aileron hydraulic boost system s also pro-
vided to give boosted aileron control when the air-
plane is being lown on manual control (boost off ). A
pitch damping installation for artficially increasing
the damping in pitch of the airplane by moving the
ailavators by means of the boost system in a direction
Lo opposc any pitching oscillations is also ncorporated
in the airplane. The rudder control installacion is a
reversible type (a mechanical system), similar to that
installed in other aircraft except that there are no
rudder trim tabs; trim for directional control is pro-
vided by the adjustment of a trimmer located at the
trailing edge of the left-hand fin stub. In addition, an
automatically operated yaw damper is provided to
dampen the dynamic vawing oscillations induced aero-
dynamically or by the pilot. The yaw damper tab is
located at the trailing edge of the right-hand fin swb
and is identical in appearance to the directional trim.
mer. The wing slats and speed brakes are hydraulically
operated.
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LANDING GEAR CONTROL HANDLE =\
\

COCKPIT AITIMETER -

AUTOMATIC POSITIVE PRESSURE
DILUTER DEMAND OXYGEN REGULATOR

(See Figure 4- 3!

AFTERBURNER MASTER SWITCHES

RIGHT-HAND ENGINE THROTTLE CONTROL

MICROPHONE

LEFT-HAND ENGINE THROTTLE CONTROL
SWITCH

SPEED BRAKE CONTROL LEVER
SPEED BRAKE WARNING LIGHT
SLAT CONTROL LEVER —— \ m,
A

EMERGENCY TRIM TAB SWITCH ——

SECONDARY SYSTEM SWITCH

AILAVATOR BOOST
CONTROL LEVER \

' )
CIRCUIT BREAKER PANEL
(See Figure 1-27)

FUEL CELL PRESSURE
\ DUMP SWITCH

-
ANTI-BLACKOUT L'AlLAVA]OR FEEL CONTROL HANDLE
CONTROL VALVE

APG-30 RANGE RADAR
CONTROL PANEL \
. TRIM TAB INDICATOR

MK 8 GUN SIGHT—J TRIM TAB SWITCH

CONTROL
LEVER (QUICK-DISCONNECT RELEASE)

QUICK-DISCONNECT RECEPTACLE —

Figure 1-5. Cockpit — Left-Hand Side
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AIR CONDITIONING

RHEOSTAT
AIR COND. AND
PRESS. SWITCH
RUDDER PEDAL ADJUSTMENT KNOB
DEFOGGER
CONTROL
KNOB GEN. OUTPUT WARNING

LIGHTS
ENGINES ANTLICE SWITCH (INOPERATIVE)
AUX. HYD. PUMP SWITCH

POWER
CONTROL
SWITCH

PITOT HEAT SWITCH

VOLTAMMETER

MASTER RADIO CONSOLE

- Ti VER
- VYHF RADIO CONSOLE PRE-EJECTION LEVE

AMMETER TEST SWITCH

TEST JACKS

COCKPIT AIR
SWITCH

ARRESTING,GEAR
CONTROL LEVER

CIRCUIT BREAKER PANEL
(See Figure 1-26)

NAVIG. RADIO CONSOLE

—MAP CASE
ARN-6 CONTROL UNIT

EMERGENCY POWER

INTERIOR AND EXTERIOR BRAKE CONTROL

UGHT PANEL
IFF RADIO CONSOLE ALTITUDE LIMIT SWITCH

WING-FOLD CONTROL

Figure 1-6. Cockpit — Right-Mand Side

RESTRICTED




Section |

RESTRICTED
AN O1.45HFA.1

SALANCE ANO TRiM Tas

RETURN TO MAIN HYDRAULIC SYSTém /' \
~

TGl NCY
CsNGit OVER STRUT

AILAVATOR IRREVERSINE
POWER CYLINDER AND VALVE

~

ANERON TPim ACTUATOR
ELEVATOR TRIM ACTUATOR

AUXILIARY
CENTERING CaM

PROPORTIONAL PRESS. LINE

AILERON IRREVERSIDLE
POWER CYLINDER RO +"2D .
AND vALVE 5 >

Z 1D AILAVATOR POWER STRUT T~
NYD. PRESSURE SYSTEM

FERL CAGE

",
HYORAULIC RETURN PR DamPEr INSTALL ELEVATOR PEEL CYUNDER

A

S10POR1 DN AL PRESS. VALVE

Figure 1-7. Aiiovoror Feel Sysiem
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Paragraphs 1-7 to 1-11

1-7. AILAVATORNS. (Sce figures 1-" und !'-9.) The
atlavator control surfaces, located on the trailing cdin
of the wing outer pancls, serve as buth clevators nd
aslerons, either as a Jirect functivon ol either control
or as a combination of both. Movement of the concrol
stick laterally will cause the ailavators to move asym-
metrically to each other. as would be the case in the
conventional atleron contro! nstallauon. Movement
of the control stick for elevator action will cause the
ailavators to move symmectrically for longitudina! con-
trol. (Refer to paragraph 1-9.)

WARNING

Wheo ailerons have been deflected, alwats
return the stick to neutral by hand. 1.¢.. do
not deflect the stick to any aileron position
and release. The acton of the uileron cen-
tering spring will return the stick to ncutral
with enough speed and force 10 cause the
stick to vibrate about the neutral position
and seriously damage the boost sysiem.

1-8. With the ailavator boost control lever in the
normal "ON™ position, movement of the control stick
actuates an ailavator power cylinder and valve unit in
each wing outer panel to deflect the ailavators hvdrau-
lically. Elevator stick force is simulated by a feel
system which urilizes ram air to impose loads on the
control stick, varying as a function of surface displace-
ment and dynamic air pressure, as in an airplane with
a mechanical cootrol system. As the airspeed increases,
a bydraulic valve that is sensitive to dynamic pressure
allows the hydraulic pressure to build up in the fed
system so that a greater stick force is required (0 move
the stick a given displacement from its trim position.
To give satisfactory maneuvering stabiliry, the ram
air bleed is automatically controlled us a function of
Mach number to permit a reasonably constant stick
force per “g" over the entire operuble speed range.
Aileron feel is simulated by an ailerun (enwering
spring which provides the same force for a given
lateral stick deflection, regardless of airspeed. This is
necessary as the artihcial forces required for longi-
tudinal feel are too large for desired latcral stick forces.
A small power cylinder and servo valve unit iy incor-
porated as an auxiliary boost for aileron contro! 1o
overcome the artificial forces transmitted to the stich
from the elevator feel units. Flevator and aileron trim
actuators are provided to change the ncutral position
of the control stick as required for trimming cither the
elevator or aileron feel system. The actuators are oper-
ated during boosted flight by means of the longitudi-
nal trim switch on the control stick and the trim tab
switch on the left-hand control shelf. (Refer to paru-
graph 1-12))

1-9. Each ailuvator has an outboard trim tab and an

RESTRICTED
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Figure 1-8. Ailavator Boost Control

inboard spring tabh The trim tab functions as a balance
tab whenever the ailavator is moved from the neutral
position. In nornral boost “ON™ flight the spring tab
15 locked in the neutral position. When the boost fails
or is turned off manually. the spring tab 1y automatic-
ally ualocked and elevator control is then obtained
through a straight mechanical spring tab control sys-
tem. Atleron control is obtained through a mechanical
svstem  with emergeacy auxiliary  aileron hydraulic
boost. Longitudinal or latcral trim with the boost
“"OFF" is obtained with the trim wb. Whet, rhe boost
sysiem fails oc i curned TOFE” the forces exerted by
the simulated elevator fedl units on the control system
are reduced 0 a negligible quantity.

I-10. RUDDFRS. The rudder control instalbation is 4
reversible type pimilar to that astalled in other air-
plines. The rud(‘cr and brake pedals are supported on
a horizontal twbular slide which rides along longitodi-
nal tracks 1o provide fore aind e adjustment ot the
pudats. A rudder pedal adjustmene knob is located on
the right-hand control shelf. Pulling this kaob relcases
the pedals and alfows them to be moved fore and afr.
In place of rudder trine tabs, trim for directional con-
tro! of the airplane 1s accomplished by the adjustment
of 4 trimmer located ar the trailing edge of the lefe
hand tin stub below the rudder. The aimmer s
adjusted by means of the trim tab switch on the left-
hand control shelf.

1-11. AILAVATOR TRIM CONTROL. (See figure
1-9.) With the ailavator boost "ON" and the landing
gear "DOWN,” the ailavator trim tabs are automatic-
ally deflected to full nose-up position as a precaution
against hyvdraulic boost faiture during take-off or land-
ing. Tweaty seconds afrer the landing gear has been
retracted, a ume delav relay switches the trim tabs

6 RESTRICTED
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from automatic to manual control, and the trim tabs
are rcrurned to their centered position. Ailavator trim
control with the gear up is accomplished in the follow-
ing manner: Longitudinal trim control of the airplane
is achieved during normal boosted or unboosted flight
by means of the longitudinal trim switch on the con-
rol stick. Operation of this switch during boosted
flight trims the ailavator fecl system oaly. In unboosted
flight, effccted either by placing the ailavator boost
control lever in "OFF" or by an ailavator hydraulic
boost tailure, the electrical circuits for longitudinal
trim are automatically changed over to operate the
ailavator trim tabs through the trim tab acruators. The
two emergency trim ab switches, located outboard of
the trim tab indicator, provide a means of actuating
the ailavator trim tabs during unboosted flight or
boosted flight with the landing gear retracted. These
switches may be used to trim the airplane as required
prior to shutting off the ailavator boost system, to
reduce the hinge moments to zero so that no abrupt
stick force change will occur when changing over
from a boost system to a straight mechanical system.
If both ailavator hydraulic boost and emergency
aileron hydraulic boost are inoperative, the two emer-
gency trim tab switches may be used to position the
trim tab actuators to obtain desired trim control.
Lateral trim control of the airplane is achieved during
normal boosted or unboosted flight by means of the
‘ateral trim switch on the left-hand control shelf. This
witch actuates a rotary actuator below the conrtrol
stick which positions the aileron feel spring strut. giv-
ing lateral control stick trim.

NOSE ON

TABS
NOSE UP

WING DOWN

RIGHT WING DOWN

(CEFT

- [

Figure 1-9. Rudder and Ailavator Trim Tab Control

Section |
Paragraphs 1-11 to 1-15

WARNING

With ailavator boost "ON™ and landing gear
“"DOWN,” do not actuate emergency trim tab
switches: with ailuvator boost "OFF," do not
actuate longitudinal trim switch and ¢mer-
gency trim tab switches simultincously.

1-12. DIRECTIONAL TRIM CONTROL. (Sec figure
1-9.) Trim for direcuonal control of the airplane is
accomplished by means of the rrim tab switch on the
left-hand contro!l shelf. Movement of the forward tog-
gle on this switch o the "NOSE LEFT” or "NOSE
RIGHT" position actuates the trimmer located at the
trailing edge of the left-hand fin stub.

1-13. TRIM TAB INDICATOR. See figure 1-9.)
The trim tab indicator, located on the left-hand con-
trol shelf, indicates the settings for directional trim,
for longitudinal feel trim for both ailavators and for
each ailavator trim tab. There is no indication of lat-
eral trim except lateral stick position. Trim cravel
ranges from 18 degrecs 30 minutes nose-up to 5 degrees
nose-down. Elevator simulated feel trim travel (boost
on) is 25 degrees nose-up to 7 degrees nose-down.

1-14. YAW DAMPER CONTROL. (See figure 1-10.)
The yaw damper installation is an automatically oper-
ated system to dampen any dynamic yawing oscilla-
tions encountered at any speeds. A centering switch for
pilot control is located on the aft portion of the left-
hand control shelf. When the switch is in "AUTO-
MATIC,” the rate gyro is in control. When the switch
is in "CENTER,” the gvro is cut out of the circuit and
the surface is driven to a presct position. The yaw
damper tab is located at the trailing edge of the right-
hand fin stub below the rudder. The principal com-
ponent of the yaw damper system is the rate gyro,
which is located in the nose wheel compartment and
consists principally of a gvro and a potentiometer. The
gyro measures the yawing velocity of the airplane and
transmits a signal at variable voltage through the cali-
brator box to the servo power amplificr. The voltage
is increased in the power amplifier, 1n proportion to
the yawing velocity of the airplane, and is transmitted
to the servo motor which actuates a hydraulic control
valve. This results in movement of the hydraulic actu-
ating cylinder and consequent deflection of the yaw
rab in a direction to oppose the yawing velocity of
the airplane.

I1-15. PITCH DAMPER CONTROL. (See figure
1-11.) The pitch damper system automatically damps
pitching accelerations of the airplane. The system
accomplishes this by moving the ailavators, through
the boost system, in a direction which opposes pitch-
ing oscillations. The pitch damper incorporates a cir-
cuit which differentiates between steady-state pitching
velocities, such as are encountered in steady banked
turns, etc., and oscillatory motions of the airplane.

RESTRICTED 7
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Damping is provided only against osallatory mouoas
and against rapid entries into turas or pull-outs where
large pitching yecelerations are c¢ncountered. The sys-
tem consists essentially ot a pitch rate gyro. a pressure
control unit, an amplifier, and the pitch dumper actu-
ator which positions the ailavator boost valve, and
thus the asilavator, in accordance with the pitch rate
gvro signals. The pressure control unit automarically
controls the degree of ailavator deflection employed at
any given altitude to opposc vach degrec per second ot
pitching acceleration. The pitch damper 1s limited in
control to the equivalent of 2 degrees of ailavator
deflecuion.

1-16. OPERATION. 1Le cockpit control for the pitch
damper is a three-position oggle switch, located on
the lefi-hand concrol shelf. The toggle switch positions
are: "OFF,” "STAND-BY,” and "ON.”" With the tog-
gle switch in "OFE,” ao electrical power is supplied
to the pitch damper and the pitch damper is locked
in veutral by the cngagement of a gear tooth so that
there is a continuous linkage between the coutrol
stick and the boost valve. Wich the toggle switch in
“STAND-BY.” electrical power is supplied to the
gyro, amplifier, and other components of the pitch
damper circuit, but the pitch dumper actuator does not
receive puch rate signals from the gyro and is still
locked in ncutral. Wirth the toggle switch in "ON,”
the mechanical Jock is released, and the pitch damper
actuator functions by positioning the ailivator in
accordance with the signals from the pitch rate gyro.
The linkage between the stick and boost valve remains
mechanical but by releasing the locking mechanism
the actuator is permitted to reposition the boost valve
and subsequently reposition the ailavator.

1-17. If it is desired to turn the pitch damper on, set
. toggle switch in "STAND-BY" position at least 2
minutes prior to use of piwch damper. At end of 2-
minute interval, set toggle switch in "ON" position.

1-18. To turn the pitch damper oft. place rtoggle
switch in "OFF” position. 1f the pitch damper is o0 be
curned off temporarily, the toggle switch may be left
in "STAND-BY" position.

1-19. WING SLATS. (See figure 1-5.) The control-
lable full span wing slats are provided to increase the
maximum lift coefficient for low landing speed, de-
crease the take-ofl run, and improve the low-speed
handling characteristics of the aicplane. The wing slats
are the 2-position type, hydraulically operated and
manually controlled by means of the slar control lever
on the lefr-hand control shelf. Displacement of the
control lever from the normal "RETRACT™ to the
“EXTEND" position results in an initial movement
of the wing slats full forward, then down to the
extended and locked position. The time required for
normal extension and retraction of the wing slats is
approximately 5 seconds. The position is shown on the
wheel and slats position indicator on the instrument

panel
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WARNING

Extend landing gear before extending slats
Retract slats betore retracting landing gear.
Landing gear restriction: 175 knots maxi-
mum. Slars restriction: 150 knots maximum.
At speeds above 150 knots, with landing gear
ap and slais extended, the longitudinal stabil-
ity becomes neutral to oegative. depending
upon the speed. Adequate stability exists at
150 knots but pilots are warned t observe
this restriction meticulously.

1-20. SPEED BRAKLS. (See figure 1-5.) Wing and
fuselage spced brakes are provided on the airplane.
The wing speed brakes are the split-flap type which,
in the closed position, form the trailing edge of the
wing center section. The fuselage speed brakes are the
flap-type which in the closed position form a smooth
fusclage contour beneath the main air ducts. Nor-
mally, the wing speed brakes operate on the 3,300-psi
hydraulic system, and the fuselage speed brakes oper-
ate on the 1,500-psi system. The control lever for speed
brake operation is located on the left-hand control
shelf, and has "CLOSE,” "OPEN,” and “EMER.
GENCY"” positions. An indicator light beside the con-
trol lever is illuminated when the speed brakes are
open. 1f an electrical failure. occurs while the speed
brakes are hydraulically opened, the fuselage speed
brake solenoid selector valve is automarically placed in
the closed position. thereby allowing the fuselage
speed brakes to close; the wing speed brakes remain
open. Refer to paragraph 347 for emergency operat-
ing instructions.

1-21. SURFACE CONTROL LOCK. (See figure 1-12.)
The surface control lock for the airplane is a tubular
assembly which interlocks the coatrol stick and the
rudder pedals. The lower cnd of the coontrol lock is
inserted between the rudder pedals, fitting into the
left rudder and brake pedal support rube. A spring-
loaded plunger is then depressed to allow the control
lock to engage the right rudder and brake pedal sup-
port tube. The control lock is finally secured to the
control stick, at a point above the relief tube atrach-
ment. by means of two spring-loaded yoke and latch
assemblies. The horizontal tube, which spans the lower
end of the control lock. serves as a footblock to warn
the pilot that the control surfaces are locked.

1-22. POWER PLANT.

1-22A. The airplane is powered by two Westinghouse .
J34-WE-{2" turbojet engine quick-chafige units with

afterburners (figure 1-14). Either engine may be oper-

ared alone, with or without afterburner operation, or

both may be operated simultanevusly. Each engine is

equipped with a primary fuel control, an emergency

fuel control, Bnd automatic two-position exhaust noz-

zle eyelids. The emergency fuel control automatically

8 ' - RESTRICTED
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SERVO CONTROL MECHANISM

HYD. RETURN VALVE

HYD. VALVE ROD

HYD. CYLINDER

SERYO MOTOR ROD
FROM SERVO AMPLIFIER N
TO CALIBRATOR BOX
SERYO MOTOR
Figure 1-10. Yaw Damper Control
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Figure 1-11. Pitch Damper Control
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RUDDER PEDAL

SURFATE CONTPGL LOCK

Figure 1-12. Surface Control Lock

becomes operative upon failure of the primary fuel
control; however, the emergency fuel control may be
pilot-selected (paragraph 1-35). Atmospheric air is
supplied to the engines and afterburners through wing
root and fuselage main air ducts. The engine accessory
sections are cooled by air, tapped from the main air
ducts, which exits through engine access door gills.
Afteeburner cooling is accomplished through tail cone
gills, positive pressure Joors, negative pressure doors,
and engine access door gills. Power plant instruments
are provided to indicate oil temperature, oil pressure,
turbine exhaust temperature, engine and afterburner
compartment temperature, fuel pressure, fuel quantirty,
and pereent epm. Indicator lights are provided for
fuel transfer cmergency tuel control. cyelid position
indicator, and fire warning. Refer to paragraph 2-1.
for engine stirting procedure and 1o paragraph 2-19
tor afterburner starting procedure.

1-23. POWER PLANT CONTROLS.

1-23A. GFNFRAL [he power plant controls for each
engine consist of a throtde countrol lever, an engine
master switch, an afterburner master switch, an emer-
geney fuel control switch. and four throttle-actuated
microswitches. A primary fuel selector switch (para-
graph 1-38%) directs fuel to either or both engines.

1-24. THROTTLE. The throttle control levers,
mounted in a quadrant on the left-hand control shelf,
regulate the engine primary and emergency fuel con-
trols. The engine fuel controls regulate fuel flow to'the

KEJIKIVIEV
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right- and lete-hand engines to maintain approximately
constant  engine r pm corresponding to
the selected throttle setting. The seven labeled throttle
settings are as follows: "OFF,” "CRANK.” "FMERG
IGNITE.” "IDLE.” "NORMAL,” "MILITARY." and
"MAXIMUM. " A friction adjustment knob on the
throttle quadrant is moved forward to increase throt-
tle friction and aft to decrease friction. The right-hand
engine throttle is equipped with a microphone butron
and ranging throutle grip.
1-25. Microswitches within the throttle quadrant are
actuated by the throttles and  are
used as follows: the microswitch at the "OFF" posi-
tion is used in conjunction with the engine master
switch for opening and closing the air duct doors; the
microswitch at the "CRANK" position initiates the
starting cycle; and the microswitch at the "EMERG
IGNITE" position is used for starting the engine. A
throttle- actuated microswitch for afterburner operation
is located in the left-hand control shelf and is used
start the afterburner when the afterburner master
switch is in the "ON" position and the throttle 1s
advanced o the "MAXIMUM™ position.

1-26. STARTER AND IGNITION ~YSTEM. To
start the engines. an external power source is used for
the airplane accessories and for the starter circuit. The
starting cycle for either engine is initiated when the
throttle control lever is in the “"OFF" position, the
engine master switch is in the "ON" position, the
muin duct door is open, the primary fuel selector
switch is turned to the "RIGHT ON" or "LEFT ON"
position, and the throttle control lever is moved to the
"CRANK™ position. When contacted by the throtde

R

el

Figure 1-13. Power Plant Controls - .
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MAIN AIR DUCT ~ _~—BOUNDARY AiR DUCT

MAIN AIR DUCT DOOR

-MAIN BEAM

AIR CONTROLLER—

/

GENERATOR C/OOLING AIR HOSE— 1

ENGINE COOLING

e
HYDRAULIC RESERVOIR
COOLING AIR GILLS———-T

/i

3 ) T T ENGINE COOLING AIR GILLS

T JET ENGINE /\

=NEGATIVE PRESSURE DOORS

P
FUEL MANIFOLD DUMP TANK~

AFTERBURNER COOLING AIR GILIS — -] \
y
= R
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FIRF WALL— ——-~AFTERB%
d M

— AFTERBURNER SHROULD

EYELIDS
TAIL CONE GILLS

12

Figure 1-15. Air Induction System
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Figure 1-16 (Sheet 2 of 2 Sheets). Fuel System Diagram
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FUEL SYSTEM INSTRUMENTS
MAIN INSTRUMENT BOARD

sEcONDaRY )

FUSELAGE FORWARD CELL —1

150 GAL
LH. C.S. FORWARD CELL
86 GAL
LH. CS. AFT CELL
144 GAL

LH. OUTER PANEL CELL
105 GAL

Ref Fig 1-16 Sheet 2,
Engene and Afterburnee
Fuel Units

Ij PRIMARY FUEL SYSTEM TANK

m SECONDARY FUEL SYSTEM TANK

Submerged Boost Pump
Submerged Transfer Pump
Check Valve

Defueling Valve -

Vent, Valve

Stroiner—Fuel

Overboard

Submerged Boost Pump Housings
Cell Vent Connection
Fuel Quantity Transmitter
Shut-Off Valve
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\
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/@
'ul TAMK

Y
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F.- CONTROL PANEL
]

PRE SSURE
NORMmAL |
’ O
COMBAT
% ]
7 / FUSELAGE AFT CELL
5 4 151 CAL PRESSURE SWITCH
‘9’/04 LH. HORIZONTAL
el ]

'A
-
3

o

RH. CS. FORWARD CELL
86 GAL

RH. CS. AFT CELL
144 GAL

PRIMARY FUEL LINE
SECONDARY FUEL LINE
FUEL CELL VENT LINE

Vacuum Relief Valve
Filler Cap
Float Valve
Check Volves and Standpipe
Fuel Cell Tee
Transfer Fuel Flow Indicotor
FUEL CELL QUANTITY
Primary System .
Secondary System . .

971 Gal

Total

R.H. OUTER PANEL CELL
105 GAL

611 Gal
360 Gal

Figure 1-16 (Sheet

1 of 2 Sheets). Fuel System Diagram
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control lever, the "CRANK"™ microswitch energizes
the stirter arcuit. Moving the throule 10 "EMERG
IGNITE” cuntacts « mucroswitch which energizes the
igniton ciccut. When the engine accelerates to above
starning speed, an undercurrent relay disengages the
starter, The starter and ignition system permits either
engine to be started independently of the other and s
not involved in sustaining engine operation.

1-27 AFTERBURNER CONTROLS. The pilot-oper-
ated controls for the afterburners are the afterburner
master switches and the throule-actuated afterburnct
microsw iiches. Waith the engincs operating, the afer-
burners are started by placing the afterburner master
switches in the "ON" position, waiting 20 to 30 sex -
onds for the afterbuener fuel control amplifier to warm
up. and advancing the throttles to "MAXIMUM.”
Two amber indicator lights on the nstrument panel
burn when the afterburner eyelids are closed. Two
adjacent green lights burn when the eyclids open
after ufterburner operation is initiated.

1-28. FUEL SYSTEM.

1-29. GENERAL. (See figure 1-16.) The fuel system
consists of primary and sccondary fuel systems, and
contains provisions for an external fuel system. Fuel
is supplied for the operation of the engines and after-
burners in such proportions that excessive center-of-
gravity movement during flight is prevented. The fuel
system is designed so that all fuel is available to ecither
engine and its aftecburner, and so that either engine
may be operated without the afterburner. The fuel
system operates automatically once switches are set,
but secondary fuel transfer may be pilot-sclected. For
information on fuel system management, refer to para-
graph 2-10.

WARNING

If primary fuel has been utilized during an
extended ground run-up with fuel in the sec-
ondary system and the secondary fuel switch
in "OFF,” the fusclage forward fuel cell and
the primary fuel system should be refueled
prior 1o take-off.

TOTAL FUEL CAPACITY

Type of Fyel
Copacity wH{-F-5572-(. MiL-F-S624
Fuel Coll System U. §. Gal. (Pounds) (Pounds)
Primary 611 3666 3972
Secondary 360 2160 2340
Total 971 5826 6312

1-30. PRIMARY SYSTEM. The primary fuel system
consists of five fuel cells as follows: a fuselage aft cell,
two center section forward cells, and two center sec-

_tion aft cells. Also in the primary fuel system are

submerged boost pumps, defueling valves, check valves,

a primary controf timer, vacuum relief
valves, a standpipe within the fuselage aft cell, and
venting provisions. The rotal capacity of the primary
fuel system is 611 U. S. gallons.

RESTRICTED
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1-31 An electric motor-driven primary tmer causes
the submerged boost pumps in the fusclage ate il
o run tor tmed inteevals on low and high speed aler-
nately with the submerged boost pumps in the two
center secuon aft cells. Higher pressure produced by
ruaning the submerged boost pumps on high specd
closes the check valves againse fuel flow from the sub.
merged boost pumps running on low speed. permat-
ting fuel 10 be metered only from the tuel cells whosw
submerged boost pumps are ruaning on high spued.
When the peimary fuel cells are full to half full, the
duselage afc cell submerged boost pumps run on low
speed and rhe center section aft cell submerged boost
pumps run on high speed for 13.3 seconds. Ac the
completion of this cycle, the fuselage afc cell sub-
merged boost pumps run on high speed and the right-
and lefr-hand center section aft cell submerged boost
pumps run on low speed for 6.7 seconds. These alter-
nate cycles are continuous until the primary system is
half full. The ratio of fucl fed from the fuselage afc
cell and the right- and left-hand center section for-
ward cells to the right- and left-hand center section aft
cells is approximately 1 to 2. When the five primary
cells  are  half full, A signal
from the fuel quantity low-level control reverses the
timing ratio, causing the fuselage aft cell submerged
boost pumps to run on high speed and the right- and
lefe-hand center section aft cell submerged boost pumps
to run on fow speed for 13.3 seconds. At the comple-
tion of this cycle, the fuselage aft cell submerged
boost pumps run on low speed and the right- and lete
hand center section submerged boost pumps run on
high speed for 6.7 seconds. These timed cydles con-
tinue until the five primary fuel cells are empry. All
primary fuel cells empty ac approximately the same
time. During the timed cycles, fuel is gravity-fed from
the two center forward cells to the fuselage aft cell.
The ratio of [l fed from the fusclage aft cell and che
right- and left-hand center section forward cells to the
right- and lefi-hand center section afr cells is approx-
imately 2 to 1. Should an electrical failure occur, or if
there is 2 submerged boost pump failure, fuel is grav-
ity-fed to the engines. Transfer fuel is not available
when there is an electrical failure.

1-32. SECONDARY SYSTEM. The secondary fuel
system consists of three fuel cells, a fuselage forward
cell and two outer panel cells. The secondary fuel
system also includes a secondary coatrol timer, a float
valve, submerged transfer pumps, defueling valves,
vacuum relief valves, check valves, and venting pro-
visions. The total capacity of the secondary fuel system
is 360 U. S. gallons.

1-33. As fuel is used from the primary system, the
supply is replenished from the secondary system when
the secondary fuel system switch is "ON." This trans-
ferred fuel goes directly to the fuselage aft cell and
then to the left- and right-hand center section forward

14 RESTRICTED -
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cells. This transterred fuel s also directed to the lefe-
and right-hand center section aft cells by gravity flon
lines. A float valve in the fuselage aft cell stops trans-
ferred tuel How when the primary system is full.

1-34. An electric motor-driven secondary control timer
causes cach of the outer panel cell submerged transter
pumps and the fuselage forward ccil submerged trans-
fer pump to operate at intervals us follows: For all
engine power settings through “"MILITARY™ the
timer cycles each pump from “OFEF" 1o "LOW
BOOST.” each outer panel transfer pump for 30 sec-
onds, and the fuselage forward cell transfer pump for
i3 seconds. During combat power settings ("MAXIL-
MUM™) the timer is by-passed automarically and all
three secondary transfer pumps operatc on "LOW
BOOST." The electrical wiring to the outer panel
transfer pumps has resistance installed to reduce the
individual fuel output of the pumps to approxi-
mately three-fourths of the output of the fuselage
forward cell transfer pump when all pumps are op-
erating simultaneously. This 1s done to aid proper
airplane centcr-of-gravity control. Fuel from the three
secondary system cells is utilized so that all secondary
fuel cells empty at approximately the same time. A
cockpit "NO FUEL TRANSFER" light burns inter-
mittently when one or two secondary fuel cells become
empty, and burns steadily when all secondary cells
are empty. (Refer to paragraph 2-10 for information
on fuel management.)

1-35. EMERGENCY FUEL CONTROL. If there is an
engine primary fuel pump failure, the emergency fuel
control automatically becomes operative, regulating
fuel quantity supplied to the engine and maintaining
constant engine rpm consistent with the throctle con-
trol lever setting. If there is a primary fuel governor
failure, as indicated by fluctuation in turbine-out tem-

ISECON

BOTH ON

PRIMARY FUEL
SHUT OFF

Figure 1-17. Fuel Selector Switches
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perature or cagine cpm. the emergenay fuel control
must be prloisclected by placing the emerpgena ol
control switches in "SELFCT EMPRG. For addinional
information, reter to paragraph 3-8

WARNING

When the emergency fuel conurol iy oper-
ative, engine speed should be kept above 30
percent rpm to prevent engine flame-out.
M:nual changes to emergency fuel coatrol
should not be made below 76 percent rpm.
These rpm restrictions apply at ail altitudes
and atrspeeds. Avoid prolonged operation at
08 to 76 percent rpm on both primary and
emcrgency fuel controls,

1-36. EXTERNAL SYSTEM. Provisions are iacor-
porated for the possible future installation of external
auxiliary fuel tanks.

1-37. FUEL CELLS. Five fuel cells included in the
primary fuel system have a total capacity of 611 U. S.
gallons as follows: fuselage aft cell, 151 gallons; each
center scction aft cell, 144 gallons; each center section
forward cell, 86 gallons. Three fucl cells included in
the secondary fuel system have a total capacity of 360
U. S. gallons as follows: fuselage forward cell, 150
gallons; each outer panel cell, 105 gallons.

1-38. PRIMARY FUEL SELECTOR SWITCH. (Sec
figure 1—17.) The primary tuel selector switch, located
on the left-hand control shelf. has foys positions:
“LEFT ON.” "RIGHT ON.” "BOTH'ON." and
“BOTH OFE.” When the switch is in "BOTH ON,”
fuel is delivered to both engines. When the swiech is
placed in cither "LEFT ON"" or "RIGHT ON,” fuel is
delivered to the selected engine only. This prevents
delivery of fuel to the engine not in operation. The
primary fuel selector switch is operative only when the
power control switch s on, or when cxternal power is
connected. Placing the primary fuel selector switch in
“BOTH OFF" (ar the end of a flight) sets the cight-
and left-hund engine fuel shut-off valves in "OFF”; 1t
also automatically sets the secondary fuel switch in

“ON."
Note
When the primary fuel selector switch is
moved, make certain that it is notched in the
desired position.

1-39. SECONDARY FUEL SWITCH. The sccondary
fuel transfer switch is located immediately outboard
of the primary fuel selector switch. In the "ON" po-
sition, fuel is transferred to the primary system from
the secondary system. In the "OFF" position the sec-
ondary fuel switch is used to stop operation of the
secondary fuel system submerged transfer pumps, when
the secondary fuel system is empty, and to turn out
the NO FUEL TRANSFER light.
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Figure 1-18. Oil System Diagram

1—40. FUEL CELL PRESSURE RELEASE. A manual
fuel cell pressure release switch is located on the left-
hand control shelf. Fuel cell pressure is dumped by
moving the switch from "NORMAL" to "COMBAT.”

1-41. DELETED.

1-42. OiL SYSTEM.

1—43. GENERAL. (See figure 1-18.) An independent
oil system is part of each engine. The return positive
pressure circulating oil system provides lubrication for
the rotating parts of the engines and their accessory
drives. It also supplies oil to the afterburner eyelid
actuators for the operation of the exhaust nozzle eye-
lids. An oil pressure transmitter and an oil temperature
bulb are incorporated in the system to transmit oil
pressures and temperatures to cockpit indicators. There
are no pilot-operated controls for the oil system. (Oil
specification MIL-O-6081, Grade 1010.)

1—i4. OIL RESERVOIRS. The oil reservoirs which are
integral with each engine have a capacity of 2 U. §.
gallons per reservoir. Oil level indicators are located
on the bottom of each reservoir. The reservoirs are
filled through two filler necks which are accessible
through the oil filler neck access doors at fuselage
station 264.

1—-45. NORMAL COURSE OF OIL. With the engine
operating, oil is drawn from its reservoir through sep-
arate connections to either the main or auxiliary pres-
sure element of the pump. From the pump, the oil
passes through a filter to a cross fitting. From the cross

16

fitting, oil is distributed to a pressure relief valve, %o
the exhaust nozzle eyelid actuator, and through a
check valve to the No. 2 and No. 3 bearings. From the
relief valve, oil passes through a strut of the No. 1
bearing support to supply oil to that bearing and the
power take-off gearbox. The accessory gearbox is sup-
plied by part of the flow to the No. 1 bearing.
The high pressure element of the pump takes oil from
the discharge line of the main and auxiliary pump
elements and discharges it into a line connected to the
exhaust nozzle actuator. This line is protected by a
relief valve in the pump which will by-pass oil if the
discharge becomes excessive. Part of the oil is dis-
charged from the exhaust nozzle actuator through a
line to the tee connection supplying the No. 2 and
No. 3 bearings. The remaining oil is bled back to the
reservoir. The pump scavenges oil from the front and
rear of the accessory gearbox, No. 1, 2, and 3 bearings,
and the power take-off gearbox. The oil discharged
from the scavenge elements is passed through the
cooler to the reservoir.

1-46. LANDING GEAR CONTROLS.

1-47. NORMAL CONTROL. The control lever for
the hydraulically operated landing gear is located on
ti:e forward inclined section of the left-hand control
shelf. The control lever is tire-shaped for ready identi-
fication. It is made of clear plastic material and glows
red whenever the landing gear is not in the locked
position indicated by the position of the control leves.
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Figure 1-19. Landing Gear Control

Landing gear positions ("UP and LOCKED.” "DOWN
and LOCKED") are indicated on the wheel and slat
position indicator. The four positions of the landing
gear control handle are "UP,” "LAND,” "TAKE-OFF,”
and "EMERGENCY DOWN.” The position of the
main landing gear is different for take-off and landing
conditions, the gear being approximately 20 inches
farther aft for landing. The landing gear can be placed
in "TAKE-OFL” when the airplane i~ on the ground,
but cannot be moved from "TAKE-OFF" to "LAND-
ING.” Before the control lever cun be moved from
"TAKE-OFF” to "EMERGFNCY DOWN,” the stop:
gate must be displaced. It is not advisable to move the™
landing gear to "TAKE-OFF" when taxuing the air-
plane. When the airplane is on the ground. positive
mechanical downlocks prevent the lunding gear from
being retracted by inudvertent operation of the con-
trol lever. Normal operation of the landing gear s
restricted to speeds below 175 knots. Exwend landing
gear betore extending slats, and retrace slats before
retracung landing gear.

1-48 EMERGENCY CONTROLS.
bottle system s provided for emergency extension of
the landing gear and is operated from the same con-
trol lever that is used for normal gear operanion. T'he
system is actuared by placing the control lever 1n
"EMERGENCY DOWN.” which releases air pressure
in the air buttle. A stop-gate at the base of the control
slot. must be displaced prior 1w moving the control
lever to "EMERGENCY DOWN." The air bottle s
charged to 1.800 psi. Emergency operation of the land-
ing gear is restricted to speeds below 175 knots.

A compressed air

1—49. BRAKES. The airplane is equipped with sclt-
adjusting "puck-type” brakes. As the brakes wear, the
pucks muaintain a constant clearance from the brake
shoce. A combingtion master cylinder and power boost
hydraulic system controls the braking action. A master
avlinder is provided for each brake, resulung in two
independeant systemg controllable from the brake ped-

T
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als on the rudder pedals. W hen the <vstem s fune-
toning normally, pressare from the hydrauhic system
assists cach master evlinder 1o applying brake pressurc,
In the event of a hyvdrauhic talure, the braking power
of the master cylinders is reduced, and more pedal
pressure is required. In an emergency. the brakes may
be operated by a compressed aur sy<tem. The control
handle is located on the aft portion of the right-hand
control shelf. The compressed air utilized for the main
whee! brakes 1s from the arresting gear air botde.
Refer to paragraph 3-38 tor informaton on emer
gency operation of the brakes.

1-50. ARRESTING GEAR AND BARRIER GUARD.
1-51. GENERAL A folding jointed arresting hook s
installed in the upper tail cone of the fuselage. The
hook is extended by a hydraulic cyvlinder which actu-
ates a gear rack to rotate the upper shank of the
arresting gear and unfold the hook att and downward.
A dashpot on the actuatng ¢y linder applies a down-
warnd torce on the arresting hook o hold the hook on
the deck and awds in absorbing cable shock. A hold-
down cylinder and dushpot keep the arresting gear
latched in the down position. and the cvlinder, dash-
pot, and an accumulator damp verucal osaillavion of
the hook atter the cable is contacted. When the hook
is extended, it 15 at an angle of 45 degrees below the
centerline of the airplane and 15 capable of lawral
deflections of 20 degrees 1o either side of the center-
line. A compressed air system 1s provided for emer-
gency operation of the arresting gear. A retractable
barrier guard s mounted on the fuselage forward of
the windshield. I is installed so that e is Hush with
the skin contour when retracted. Operation of the
arresting gear (oxtension or retraction! s restricred
1 175 knots.

1-52. AKRESTING GEAR AND BARRIFR GUARD
CONTROLS. The arresting gear and barrier guard

— ARRESTING GEAR
CONTROL LEVER

- s o s+ o

A% &—7

Figure 1-20. Arresting Gear and Barrier
Guard Control
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Figure 1-21. Arresting Gear and Barrier Guard

controls are operated by a hook-shaped lever on the
right-hand inclined control panel. The lever s at-
tdched tr a Teleflex cable which leads aft to che hy-
draulic selector valve. The lever may be placed in any
one of three positions: "UP,” "DOWN." and "EMER-
GENCY DOWN.” When the handle is moved from
“UP" to "DOWN,"” the barrier guard control cable
is pulled, releasing the barrier guard latch and allosw-
ing the mast to extend to the erect position. Retrac-
tion of the barrier guard is accomplished hydraulically
when the arresting gear is retracted. The arresting gear
control handle must be in the "UP” position in order
to retract the barrier guard. An indicator light above
the control handle burns when the arresting gear is
down and locked.

WARNING

Before extending the arresting hook and bar-
rier guard, always make certain chat all per-
sonnel are. clear of the upper nose cone and
aft fuselage.

1-53. EMERGENCY OPERATION. Tu operate the
arresting gear emergency air system, displace the stop-

gate and move the arresting gear lever to 'FMERGEN-
CY DOWN." (Reter to paragraph 3--4.)

1-54. WING-FOLD AND LOCKING SYSTEM.

1-55. GENERAL. (Sec figure 1-6.) The control han-
dle, located on the aft portion of the right-hand con-
trol shelt, has three posivons: TOLD.” "SPREAD,”
and "WING HINGE PIN LOCKED.” A warning flag
in the ceoter section wing will be in the extended posi-
tuon until the wing hinge isslocked. When the wing-
told control is moved forward from the "FOLD™ post-

“tion to the "SPREAD™ posiuon, the folding oy linder

retracts. spreading the wings. When the courral han-
dle is moved to the "WING HINGE PIN LOCKED”
positon, the mechanical lock in the pin actuating
cyhinder s engaged. preventing inadvertent folding ot
the wings. To fold the wings, the handle is moved o0
the "SPREAD™ position, disengaging the hinge pin
lock. The handle is then moved afe to the "FOLD®
position, extending the wing-fold ¢ylinder and fold-
ing the wings.

WARNING

Do not fold wings with boost “OFF" unless
ailavators are battened.
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1-56. HYDRAULIC SYSTEM.

1-57. HYDRAULIC OIlL. Specification MIL-O-5606
(red fluid).

1-58. GENERAL. (See figure 1-22.) The hydraulic
iystem in the airplane is supplied with power by
two engine-driven pumps. Two system pressures are
available: (1) the 3,300-psi system which supplies
power for the operation of the wing-fold, wing speed
brakes, and the ailavator boost systems; (2) the 1.500-
psi system which supplies power for the operation of
the slats, landing gear, nose wheel oleo extension,
power brakes, canopy, fusclage speed brakes, arresting
gear, barrier guard (retraction), gun chargers, and the
yaw-rate damping systems. An emergency auxiliary
aileron boost system operates on a pressurc of 1,500-psi
when there is a hydraulic failure in the ailavator boost
hydraulic circuit and the airplane is being flown on
manual control. The pressure necessary for the opera-
tion of the emergency auxiliary aileron boost is sup-
plied by a separate hydraulic pump which begins op-
cration automatically when the ailavator boost is off or
a hydraulic failure occurs in the ailavator hoost system.
The complete hydraulic system, including the reser-
voir, holds 18.5 gallons of hydraulic fluid. The fluid is
drawn from the reservoir by the two engine-driven
pumps and fed into the master manifold at 3,300 psi.
Pressure reducing valves reduce the pressure to 1,500
psi for the lower pressure systems. These valves arc by-
passed by the pressure lines to the wing-fold, wing
speed brakes and ailavator boost systems. The hydrau-
lic pressure gage is located on the main instrument
panel and will read 3,300 psi when the system is func-
tioning properly. The hydraulic systém is provided
with a low regulating valve. The purpose of this valve
is to prevent any subsystem from robbing the boost
system of the fluid necessary to operate satisfactorily,
particularly during the landing or tdke-off sequence
when several of the subsystems may be operated in
quick succession.

1-59. An auxiliary hydraulic pump is installed and
may be used, in the event of bydraulic failure, for
operation of any subsystem. The effectiveness of the
auxiliary hydraulic pump depends upon the nature of
the hydraulic failure. The auxiliary hydraulic pump
switch is located on the inclined panel of the right-
hand control shelf. A microswitch in the radio com-
partment permits operation of the pump for closing or
opening the canopy from outside the cockpit.

Note

The ailavator boost control handle must be
in the "OFF" position when the auxiliary hy-
draulic pump is used.

1-60. Five subsystems may be operated in an emer-
gency by compressed air. These systems are: the land-
ing gear (paragraph 3-34), the main wheel brakes
(paragraph 3-37), the arresting pgeat (paragraph
3-42), the wing and fuselage speed brakes (paragraph
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3-§5), and the canopy tparagraph 3-39). The canopy
may also be operated manually in an emergency (par-
agraph 1-831. The brakes are still operative in the
event of hydraulic failure ¢paragraphs 147 and 3-38).

1-61. Two warning lights on the instrument pancl
will indicate a failure of vne or both of the engine-
driven hydraulic pumps. The hghts come on when
pump output pressure is reduced o 850 (5 frsi.
If ailavator boost pressure drops 1o 875 psi. because of
low engine rpm during single-cngine operation or
some other cause, utility system shut-off valves will
operate, shutting off all hydraulic subsystems except
the wing-fold, the main wheel brakes, and the gun
charger circuits. If the hoost pressure builds up again.
the shut-off valves will open, making pressure avail-
able to the subsystems.

1—-62. HYDRAULIC RESERVOIR. The reservoir con-
sists essentially of a hemispherigal aluminum alloy
tank with a weighted flexible suction hose which tends
to stay immersed in the thiid during maneuvers and
inverted flight. The tank is mounted between and
above the engines. The total volume of the reservoir
is approximately 8.4 gallons. Accessibility to the filler
neck and the sight gage is obtained through a door
in the top of the fuselage. The rescrvoir is pressurized
at 10 to 12 psi above atmosphetic pressure through a
line from the compressor section of the engine. A pres-
sure reducing valve and a check relicf valve prevent
excessive pressures from building up in the reservoir.

1-63. ELECTRICAL SYSTEM.

1-6§. GENERAL. The electrical system is a direct-
current 28-volt 1-wire system. The négative side of the
circuit is carried through the electrically bonded struc-
ture of the airplane. Electric power is provided by any
one of three sources: a 2f-volt 1l-ampere-hour bat-
tery; two 30-voit 200-ampere-hour generators; or an
outside source through the external power receptacle.
Voltage regulators maintain constant gencrator volt-
age regardless of electrical loads. Differential-type
reverse current cut-out relays connect the gencrators to
the electrical system when generator voltage exceeds
that of the battery by a given amount, and they dis-
connect the generators from the system at a reverse
current of 15 to 25 amperes flowing from the battery.
Thus the battery is kept from feeding power to the
generators and running them as motors. All circuits
are protected by thermal-type push-pull circuit break-
ers, automatic-reset circuit breakers, or fuses,

1-65. Two inverters provide power for the equipment
and instruments requiring a-¢ power, Under normal
conditions, all a-c power loads will be carried by the
main inverter (E-1737-1) located in the nose conc. In
the event of a main inverter failure, the stand-by in-
verter (E-1617-1), located in the center section wing,
will automatically take over the a-c power load with
the exception of AN-APG-30, AN- APX.-6, yaw-rate,
and pitch damper operation. The main inverter cit-
cuit breaker control switch, Jocated on the right-hand
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longeron, has two positions, "RESET™ and “TRIP.”
This switch must be in ‘RESET” and the adjacent
CINVERTER TRANSFER) switch in "MAIN" if
main inverter operation is required. A three-position
switch (INVERTER TRANSFER), normally guarded
‘n the "MAIN" position, and a warning light mounted
on the righi-hand longeron immediately aft of the
main anverter circuit breaker control switch are pro-
vided: (1) warn the pilot of stand-by inverier
transfer by the lighdng of che warning light; (2) o
permit the pilor 1o wirn off the warning light by set-
ung the switch in the "STAND-BY™ position; and
(3) to permit the pilot o energize the main inverter
circuit (provided no clectrical failure in the main in-
verter circuit has occurred) if operation has been on
stand-by inverter (sce Note below). The lighting of
the warning light does not necessarily indicate stand-
by inverter operation; it indicates that stand-by in-
verter teanster has been made. The pilot should check
the a-c instruments, such as the fuel quantity and or
the gyro-horizon indicator, for proper operation. If
the instruments are not operating, set the switch in
“STAND-BY." '
Note

To return to main inverter operation after use
of stand-by inverter, place the RESET-TRIP
switch in "RESET.” Then operate the IN-
YERTER TRANSFER switch from "STAND-
BY"” to "AUTO TRANS OFF” to "MAIN,”
pausing momentarily at "AUTO TRANS
OFF.” The warning light should go off when
the main inverter takes over the a-c loads.

1-66. The power control switch, a voltammeter, and
two generator warning lights are located on the in-
clined panel at the forward end of the right-hand con-
trol shelf. Should one generator fail, the remaining
generator will provide electrical power for the normal
operation of the electrical equipment. The electrical
system is a {-bus system which provides for automatic
removal of nonessential electrical loads in event of
failure of both generators in flight. Electrical loads
have been divided among the four buses as follows:

(1) Primary Bus. This bus carries all items con-
sidered necessary for safety of flight and remains con-
nected to the battery if the generators fail.

(2) Secondary Bus. This bus carries items consid-
ered secondary in importance (such as exterior lights,
radio, gun charging, cockpit pressurizing and ait-con-
ditioning, and auxiliary hydraulic pump circuits) and
is automarically disconnected from the battery upon
failure of the generators when the landing gear con-
trol handle is in the "UP” position. The pilot may
reconnect chis bus to the battery in flight by placing
the power control switch in the "BATTERY ONLY"
position. When the landing gear control handle is in
any position other than the "UP” position, the sec-
ondary bus remains connected to the battery, regard-
less of generator output.
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(&) Monitored Buv, Vhis lnﬁ carries apaessential
items Gsuch as radio alumeter, gun camera heat, and
gunsighe radir runge controb circuits) and s also
avtomatically disconnected from the battery upon fail-
ure of the gencratars, There is no way in which this
bus can be rivonnected w the bateery in Aighr.

(1) Buatrery Bus. This bus catries items (such as

the IFF radio destructor and the auxibiary hydraulic
pump microswitch for opening and closing the canopy
from outside the airplane’ which are always hot
circuits and are not affcaad by the position of the
power control switch.
1-67. EXTFRNAL POWER RECEPTACLES. There
are two external power receptacles which are accessi-
ble when the small spring-loaded doors tocated on the
left- and right-hand engine access doors are opened.
Two sources of external power are required: one for
the left-hand power receptacle for engine starting
only and one for the right-hand receptacle for ground
operation of any elecirical equipment other than the
engine starters. The power control switch should be
in the "OFF" position when external power sources
are connected to the power receptacles to prevent
draining the airplane battery. External power is ncces-
sary for starting the engines and should be used for
ground operation of any electrical equipment when-
ever possible.

1-68. ELECTRICAL AND RADIO CONTROLS.
1-69. RIGHT-HAND CONTROL SHELF. (See figure
1-6.) The following electrical and radio controls are
located on the right-hand control shelf:
(1) Voltammeter.
(2) Power Control Switch.
(3) Generatur Warning Lights.
(4) Pitot Heat Switch.
(5) Circuit Breaker Panel.
(6) Auxiliary Hydraulic Pump Swicch.
(7) Cockpit Air-Conditioning and Pressurizing
Switches.
(8) Interior and Exterior Light Panel.
(9) Radio Concrol Panels.
(101 Radio Altimeter Altitude Limit Swiich.
(11) Ammeter Test Switch.
(12) Engiae Anti-lce Switch (inoperative).

1-70. LEFT-HAND CONTROL SHELF. (See figure
1-3.) The following electrical controls and indicators
are located on the left-hand control shelf:
(1) Fuel Cell Pressure Dump Switch.
(2) Engine Master Switches.
(3) Microphone Switch.
(4) Speed Brake Warning Light,
(5) Trim Tab Switches.
(6) Primary and Secondary Fuel System Selector
Switches.
(7) Gun Sight Control Papel.
(8) AN/APG-30 Range Radar Control Panel.
(9) Quick-Disconnect Receptacle (connections for
pilot's headset, microphone, and beated flying
suit).
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(10) Circuit Breaker Panel.

(11) Yaw Rate Control Switch.

1121 Pitch Damping Control Switch.

(13) Aftetburner Master Switches.

(13) Throttle-actuated Engine and Afterburner
Microswitches.

1-71. INSTRUMENT PANEL. (See figure 1-24.) The
following clectrical controls and electrically operated
instruments are located on the main instrument panel:
(1) Master Gun Switch and Gun Selector Switches.
(2) Engine Fire Detector Lights and Test Switches.
(3) Radio Altimeter Indicator and Low Limit
Warning Light.
(4) Gyro Horizon Indicator.
{5) Radio Compass Indicator.
(6) Tachometer Indicators.
(7) G-2 Compass Indicator.
(8) Turbine Exhaust Temperature Indicator.
(9) Fuel Pressure Indicator.
(10) Oil Pressure Indicator.
(11) Primary and Secondary Fuel Quantity Gages.
(12) Wheel and Slat Position Indicator.
(13) Oil Temperature Indicator.
(14) Gyro Horizon lndicator Warning Light and
Control Switch.
(15) G-2 Compass Free Directional Gyro Control
Switch.
(16) Fuel Transfer Warning Light.
(17) Emergency Fuel Control Warning Lights.
(18) Engine-driven Hydraulic Pump Warning
Lights.
(19) Emergency Fuel Control Switches.
(20) Compartment Temperature Indicator
and Swirtch.
(21) Eyelids Position Indicator Lights.

1-72. VOLTAMMETER. (See figure 1-23.) The volt-
ammeter is locate¥ on the inclined panel at the for-
ward end of the right-hand control shelf. The instru-
ment indicates the voltage output of one (if only one
generator is operating) or both generators and.the
amperage output of either the left or right generator.
The ammeter test switch, located on the right-band
control shelf near the 1FF radio control panel, is used
to select the generator for which an ampérage indica-

tion is desired. The voltammeter is conpected to the

electrical system on the battery side of the reverse
current cut-out relays and will indicate generator volt-
age when engines are running and battery voltage
when engines are shut-down. Voltmeter and ammeter
test jacks are provided for checking the voltammeter
against portable test instruments.

1-73. POWER CONTROL SWITCH. (See figure
1-23.) The power control switch, located on the in-
clined panel at the forward end of the right-hand con-
trol shelf, is a combination battery and generator
switch. Normally when the switch is placed in the
“BATTERY AND GEN" position, both generators
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Figure 1-23. Right-Hand Vertical Panel

and the battery are the source of electrical power; in

the "OFF" position, the generators and the battery are

disconnected from the electrical system; and in the
“BAT ONLY" position, the generators are discon-
nected from the system and the barttery alone is the
source of electrical power. "“BATTERY AND GEN"
is the normal position for operation of all electrical
and radio equipment. “BAT ONLY” is an emergency
position. The switch is placed in this position in flight
to prevent over-charging the battery in case of ex-
cessive voltage output from the generators; or in case
of low voltage output as indicated by the generator
warning lights, to connect the secondary bus to the
battery if electrical equipment which derives its power
from this bus is needed (paragraph 1-66). The spring-
loaded pin on the power control switch serves as a
guard and must be displaced before the switch can be
placed at “BAT ONLY.”

Note

When the power control switch is in the

- emergency "BAT ONLY™ position, all cir-
cuits not absolutely essential should be turned
off, either by means of the individual toggle
switches or the push-pull circuit breakers, to
conserve battery power.
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Figure 1-24. Instrument Panel

1-74. INVERTER SWITCHES. (See figure 1—4.) Two
switches, mounted on the right-hand longeron, are
provided for the operation and selection of the a-c
iaverters. The main inverter circuit Breaker control
switch is a 2-position. toggle switch with "RESET"
and “TRIP” positions. The normal position of this
switch is “RESET” as this position will, when the in-
verter traasfer switch is in "MAIN" or “AUTO
TRANS OFF,” energize the main inverter circuit. The
“TRIP” position may be used for rendering the main
inverter inoperative, thereby setting the stand-by in-
verter in operation. Regardless of the position of this

switch, the stand-by inverter is always ready to take
over the a-c power load (except when the inverter
transfer switch is in “"AUTO TRANS OFF”’) with
the exception of AN/APG-30, AN, APX-6, yaw rate,
and pitch damping operation. The inverter transfer
switch has three positions, "MAIN,” “AUTO TRANS
OFF,” and “STAND-BY.” The switch is normally
guarded in the "MAIN" position. The "STAND-BY”
position is used to turn off the inverter transfer warn-
ing light, and it should be placed in this position if
operation on sand-by inverter is continuous. This
switch may be used for voluntary transfer back to the
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Note
The ailavator boost control lever should be
“OFF" when using the auxiliary hydraulic
pump.

1-77. COCKPIT AIR-CONDITIONING AND PRES-
SURIZING SWITCHES. (See figure 1-23.) There are
two cockpit air-conditioning and pressurizing switches
and a temperature control rheostat. The air-condi-
tioning and pressurizing switch on the inclined panel
forward of the right-hand control shelf must be in
the "CONTROLLED" position for the operation of

Figure 1-25. Interior and Exterior Lights Panel

main inverter {providing there has been no failure in
the main inverter circuit) by first placing the RE-
SET-TRIP switch in "RESET”- and then operating
from “STAND-BY,” w0 "AUTO TRANS OFF,” 1o
“"MAIN,” pausing momentarity in "AUTO TRANS
OFF."”

1-75. PITOT HEAT SWITCH. (See figure 1-23.) The
pitot heat switch is a 2-position toggle switch located
on the inclined panel forward of the right-hand con-
trol shelf. When flying in freczing weather conditions,
this switch should be turned “ON" to prevent icing of
the pitot tube.

1-76. AUXILIARY HYDRAULIC PUMP SWITCH.
(See figure 1-23.) The auxiliary hydraulic pump
switch, located on the inclined panel forward of the
right-hand control shelf, is a 2-position momentary
toggle switch. When held in the "ON" position, this
switch turns on the auxiliary hydraulic pump which
may be used for ground checking the hydraulic sys-
tem. (Refer to paragraph 1-59 for additional infor-
mation on the use of the auxiliary hydraulic pump.)

the air-conditioning and pressurizing system. The
cockpit air switch, located on the side of the right-
hand control shelf, has four positions: “AUTOMAT-
IC,” "“OFF,” momentary "HOT,” and momentary
“COLD" for cockpit temperature control. The rheo-
stat, located above the air-conditioning and pressuriz-
ing switch on the inclined panel, is used to adjust the
cockpit temperature to a desired setting when the
cockpit air switch is in the "AUTOMATIC"” position.
(Refer to paragraphs 4—48 through 4-56 for addi-
tional information on the operation of the cockpit air-
conditioning and pressurizing system.)

1-78. EXTERIOR LIGHTS CONTROL PANEL. The
exterior lights control panel is on the right-band con-
trol shelf. It has controls for all exterior lights except
the approach light which is operated automatically by
the extension of the landing gear and arresting hook
when the master switch is in the “STEADY"™ position.
The control panel is equipped with a 3-position toggle
switch which is the master switch. This swiwch has
the following positions: “"STEADY,” “OFF,” and
“"FLASH.” There are four exterior light toggle
switches for coantrolling the operation of “WING,"”
*TAIL,” "FORMATION,” and “"RECOGNITION"
lights. Each of these four toggle switches has three
positions: "BRT,” "OFF,” and "DIM.” The recogni-
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Figure 1-26. Right-Hand Circuit Breaker Panel
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tion code switch, located aft of the master light switch,
is a 3-position combination selector type switch and
code key having the following positions: "STEADY,”
“KEY,” and “CODE.” When this switch is placed in
the "KEY™ position, the switch knob may be used
as a coding key. A light oo the control panel flashes
the code as it is being keyed. A code selector switch
is also provided for selecting the predetermined code.

1-79. INSTRUMENT AND COCKPIT LIGHTS
CONTROL PANEL. (See figure 1-25.) The instrument
and cockpit lights control panel, or the interior lights
control panel, is on the right-hand coatro! shelf. The
interior lights are controlled by a 3-position toggle
switch and a rheostat dimmer unit. The following po-
sitions may be selected by means of the toggle switch:
"ALL,” which illuminates all instrument and cockpit
lights, “FLIGHT AND ENGINE,” which illuminates
only flight and engine instruments, and "FLIGHT,”
which illuminates only the flight instcruments. The
rheostat dimmer unit varies the brilliance from “"OFF”
o "BRIGHT.” There are also individual switches on
each cockpit light.

1-80. CIRCUIT BREAKER PANELS. The electrical
circuits are protected by automatic-reset circuit break-
ers, push-pull type circuit breakers, or fuses. The
majority of the push-pull type circuit breakers are
located oo the circuit breaker panels on the sides of
the left- and right-hand control shelves for control by
the pilot. The remainder of the push-pull type circuit
breakers are located in the nose wheel well and the
radio compartment and are not accessible in flight.
For operation of a particular circuit, the circuit breaker
button is pushed in. If an overload occurs in the cir-
cuit, the breaker becomes heated and thermal expan-
sion causes the button to pop out and open the circuit.
The circuit may be closed again by resetting the but-
ton. If the button continues to pop out, however, this
indicates the overload on thac circuit is permanent and
the circuit should remain inoperative until it can be
checked and the necessary repairs made.
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1-81. MISCELLANEOUS CONTROLS.

1-82. CANOPY CONTROLS.

1-83. GENERAL. (See figures 1-28 and 2-1.) For
normal operation the canopy is opened and closed
hydraulically. For emergency operation there are two
systems, a mechanical system and a compressed air
system. From within the cockpit, normal ¢hydraulic)
operation is controlled by a haadle located on the for-
ward lefti-hand side of the cockpit. Refer to paragraph
1-85 for information on hydraulic operation of the
canopy from outside the cockpit. The emergency
(compressed air) canopy control is a T-shaped handle
located on the left-hand canopy track above the nor-
mal canopy control. The emergency mechanical
(manual) operation from within the cockpit is con-
trolled by a handle located on the left-hand side of
the canopy forward former. For emergency opening
of the canopy from the outside, a handle protrudes
through the canopy fairing. Pulling of this handle will
disconnect the canopy from the hydraulic strut, aliow-
ing the canopy to be moved aft manually. In the fully
opened position, the left-hand forward roller engages
a stop in the track. The stop will preveat the canopy
from closing in the event of a hard landing. The stop
is automatically released when the canopy is operated
hydraulically, but must be released manually if the
canopy is operated manually, the release handle being
part of the stop in the left-hand track. (For emergency
operation of the canopy, refer to paragraph 3—iti.)
1-84. NORMAL CANOPY CONTROL. The canopy
control handle is located on the left-hand side of the
cockpit, just above the throttle quadrant. It has three
positions: “"OPEN,” “STOP,” and "CLOSE.” To op-
erate the canopy normally from within the cockpirt,
the control handle is moved to either "OPEN" or
“CLOSE.” The canopy is stopped in intermediate posi-
tions by placing the control bandle ia "STOP.” With
the control handle in "STOP,” the canopy is hydrau-
lically locked in position. With the canopy fully op-
ened or closed and the control handle in the corre-
sponding position, hydraulic pressure holds the canopy
in place.
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Figure 1-27. Left-Hand Circuit Breaker Panel
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WARNING

If the pilot is above normal flight or gun
sight position, as determined by the eye-level
mirror (paragraph 1-97), it is mandatory
that be lower himself to the proper position
prior to operating the canopy.

Note

Normal operation of the canopy is restricted
to 260 knots.

1-85. EXTERNAL CANOPY CONTROL, (See figure
2-1.) The canopy is opened hydraulically from the
outside by means of the external release handle on the
left side of the fuselage just below the canopy and
the suxiliary bydraulic pump microswitch located in
the radio/compartment. When the external release
handle is pulled out, the canopy control handle in the
cockpit is moved into “OPEN.” The canopy may then
be opened by depressing the hydraulic pump micro-
switch uantil the desired open position is obtained.
To close the canopy hydraulically from the outside,
hydraulic pressure must be dissipated by moving the
canopy control handle from "OPEN" to "CLOSE"
until the hydraulic gage reads zero, and the control
handle must be left in "CLOSE” when leaving the
cockpit. The auxiliary hydraulic pump microswitch
may then be operated to close the canopy.

7

v WARNING

Under no conditions shall personnel outside
the cockpit operate the canopy hydraulically
‘until all personnel are clear of the canopy
and tracks. Serious injury may result if this
warning is not observed.

Note

The ailavator boost control handle must be
in the "OFF” position before the canopy can

.
-
o

OPEN CLOSE

PN

g

Figure 1-28. Canopy Control
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be actuated by mcans of the auxiliary hy-
draulic pump.

1-86. MANUAL CANOPY CONTROL. The canopy
may be opened manually from within the cockpit in
an emergency by means of the internal release handles
on the forward side of the canopy. The handle on the
left-hand side of the canopy releases the canopy from
the actuating cylinder to permit the canopy to be
opened from within the cockpit. The strut disconnect
handle, located on the aft end of the canopy. also
disconnects the cylinder from the canopy. thus pro-
viding emergency access to the cockpit from outside
the airplane.

1-87. EMERGENCY CANOPY CONTROL. A com-
pressed air system is installed for opening the canopy
in case of hydraulic system failure. Pulling of the
T-shaped control handle on the left-hand track will
release a charge of compressed air for emergency open-
ing of the canopy. ‘Access to the compressed air boctle
is obtained by opening the nose cone door. The gage
is in the radio compartment and should be checked by
the pilot before flight to be sure the bottle is charged
according to instructions on the name plate. The
emergency system may be used at any speed.

Note
The canopy is jettisoned by operation of the
seat pre-ejection lever (paragraphs 3-23
through 3-26.)

1-88. MISCELLANEOUS EQUIPMENT.

1-89. PILOT’S SEAT. (See figure 3-3.) An ejection-
type pilot’s seat is used in place of the conventional
bucket seat. The ejection seat, which includes a bucket
seat similar to the conveational type, is used in high
speed aircraft so that the pilot may eject the seat and
himself from the airplane in an emergency. For nor-
mal operation, the bucket seat and headrest ride in
tracks mounted on the seat chassis. The seat has a
vertical adjustment over a 7-inch range. The seat is
adjusted by means of the 2-position ("UP” and
“DOWN") momentary toggle switch mounted on the
headrest adjusting lever, which is located on the lower
right-hand side of the seat. The headrest is raised to
its maximum height when the headrest adjusting lever
is moved outboard and aft. This action disengages
the detent pins from the telescopic tubes, permitting
the spring-loaded headrest to assume the full up posi-
tion. As long as the headrest adjusting lever is held
in the aft position, the headrest remains stationary.
Thie silows the pilot to adjust the height of the seat
to the desired relative position of the headrest by rais-
ing or lowering the seat by means of the momentary
toggle switch. With the headrest adjustment lever in
the forward position, the detent pins become engaged
in the telescopic tubes so that the pilot can raise or
lower the seat and headrest as a unit to the desired
height by using the momentary switch. A limit switch
at the top of the headrest breaks the circuit to the seat
actuators when the headrest is in the full up position
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and the headrest adjusting handle is in the forward
position, thus protecting the actuators. If additional
seat height is desired. the headrest adjusting handle
must be moved aft to override the limit switch which
‘Iso releases the detent pins in the headrest telescopic
ubes. Refer to paragraphs 3-23 through 3-26 for in-
formation on emergency operation of the ejection seat.

1-90. SAFETY BELT. The safety belt is fastened over
the pilot’s lap by a quick-release buckle. The forward
ends of the shoulder harness are also fastened to this
buckle and are released with the safety belt when the
quick-release buckle is opened. Either belt may be
adjusted by using the adjustment buckles.

1-91. SHOULDER HARNESS INERTIA REEL. (See¢
figwre 3-3.) The shoulder harness passes from the
quick-release buckle over the cross-bar on the headrest
and behind the seat where it attaches to the inertia
reel. In normal operation the locked and unlocked
positions are controtled by a handle on the lower left-
hand side of the seat. Press down and forward for the
“LOCKED POSITION,” and down and aft for the
"UNLOCKED"” position. With the handle in the
“"LOCKED?"” position, further extension of the shoulder
harness is prevented. In the "UNLOCKED" position,
the shoulder harness will extend further only if
a relatively light pressure is exerted on the shoulder
1arness. The reel will lock automatically if the pilot
is forced by inertia against the harness, as in the
case of sudden deceleration of the airplane. The
automatic locking occurs when the reel, suspended by
two light springs, is forced by inertia against the gear
teeth on the housing. The inertia reel also becomes
locked automatically in an emergency when the seat
pre-ejection lever is operated.

1-92. RELIEF TUBE. The relief tube installation con-
sists of a horn, reservoir, and rubber tubing. The horn
is scowed on the control column.

1-93. PILOT'S CATAPULT HANDGRIP. (See figure
1—4.) The pilot’s catapult handgrip is located on the
left-band side panel atr approximately fuselage statioa
41.45. When not in use, the handgrip folds flat against
the side penel. To use the handgrip, pul! inboard and
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hold in conjunction with the throttle control. This
enables the pilot to hold the throtde steady during a
catapulr take-off.

1-94. MAP CASE. (See figure 1-6.) The map case is
located at the aft end of the right-hand control shelf.
The case is hinged at the lower end and may be tilted
forward by lifting the cover which is hinged to the
seat bulkhead.

1-95. CHECK-OFF LISTS. (See figure 1-24.) The
check-off lists are provided on the main instrument
panel. The landing list is located on the left-hand side
and the take-off list on the right-hand side. The check-
off lists are illuminated only when the interior lights
selector switch is in the "ALL INTERIOR LIGHTS"
position.

1-96. REAR-VIEX  MIRRORS. Two rear-view mirrors
are attached to the aft face of the forward canopy
former. The mirrors have a demagnification factor of
215 to 1 to provide a greater field of view. The mirrors
may be adjusted to the desired position by loosening
the two attaching bolts.

1-97. EYE-LEVEL MIRROR. (See figure 1—4.) To pro-
vide the pilot with a visible means of determining
correct seat height, a mirror has been installed on the
lefr-hand frame of the bullet-resistant glass. The hori-
zontal centerline of the mirror is at waterline 131
(normal flight and gun’sight position).

1-98. OPERATIONAL EQUIPMENT.

1-99. ARMAMENT. (Refer to paragrapb 4-1.)
1-100. OXYGEN. (Refer to paragraph 4-15.)

1-101. RADIOTCOMMUNICATION, NAVIGA-
TION, RANGE RADAR. AND IFF EQUIPMENT.
{Refer to paragraph 4-24.)

1-102. AIR-CONDITIONING AND PRESSURIZ.
ING. (Refer to paragraph 4+—47.}

1-103. ANTE-BLACKOUT EQUIPMENT. (Refer fo0
paragraph 4-58.)

1-104. QUICK-DISCONNECT UNIT. (Refer to para-
graph 4-60.)

28 RESTRICTED



RESTRICTED _ Section Il
AN 01-45HFA-1 Paragraph 2-1

T

w INSTRUCTIONS

2-1. BEFORE ENTERING COCKPIT.

Flight Limitations -

WARNING - o

Invested flight is not recommended. No provision has been made in the fuel systgm for -
fow during inverted flight. Due to oil syftem fimitacions ig the eagine,'inverted flight
is limited to 30 séconds. The time limit for zero g’ is 10 _sédnb__.w’.;z . :’ :

ITEM OPERATION or CONDITION - . RESTRICTION

Airplane Spiof and smapeolls .. .5 No intwadogal spins
. 3 ; "— R v ‘- ug.mpmu‘Mvvj

Refer w parsgraph 247
With slads ded, 6g to -l.Sg
for :‘-?"z:';‘\?m,n’; e Witk :
<Jaty exfendedyreg to Og tor
Normal operation, weight of 22,000 Tb,
. retraction or extension . 150 knats

Normal operation,
retraction of extensioa 175 knots

Emergeacy operation - 175 kooes -~

r

Rolliog
Symmetrical flight

14

Note i
Extend gear before extending slats. (Refer w0’ paragraph 2-43.)

Canoj Normal operatioa” 260 koots
Py Emergency operation No lgﬂ xhu‘indoa
No speed restriction

Extension or retraction 175 knots

Speed Brakes

Arresting Hook
Ailerons Refer to paragraph 2-4] .
Ail Boost Boost-off flight Normal and accelerared

rraor . fis " stalls not. no_ommendd

N ~ "
. - y s

Catapult take-offs and arrested landings are not p‘efmiﬂed unless authorized by the
Bureau of Aeronautics. a

THESE LIMITATIONS AND RESTRICTIONS  ARE SUBJECS TO CHANGE, AND LATEST
SERVICE DIRECTIVES AND ORDERS MUST BE CONSULTED, ,
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2-2. INITIAL GROSS WEIGHT AND LOADING
DATA CHECK. Check gross weight and center-of-
gravity location for take-off and anticipated loading
for landing. Loading data are furnished in "Handbook
of Weight and Balance Data” AN 01-1B-40.

2-3. With the airplane loaded for rake-off, the follow-
ing center-of-gravity locations are recommended:

Gear dpwn (take-off position), ammunition in:
16.2 percent MAC.

Gear down, ammunition out: 17.4 percent MAC.
The above recommendations apply for fuel loadings
with both the primary and secondary fuel systems full
or with the primary system full and secondary system
empty and will result in satisfactory loading as the
ammunition and fuel are expended.

3
i CAUTION ,t

The airplane is to be réleased for flight only
with the primary and secondary fuel systems
full or with the primary system full and the
secondary system empty. Partial filling of
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either system will disturb the rate at which
fuel flows from the fuel cells and will ad-
versely affect the balance of the airplane.

2-4. AIRPLANE PREFLIGHT CHECK. Before enter-
ing the airplane, make certain it is ready for flight.
Observe where it stands and whether or not there are
any puddles of fuel, oil, or hydraulic fluid beneath it
that indicate a possible leak in one of those systems.
Then make the following preflight check:

a. Pitot tube cover removed.

b. Dust covers and screcns removed from engine
intake ducts and intake ducts free of loose objects.

c. All removable cowling and access doors fastened.

d. Check personally, or have checked by a reliable
service crew member, that proper quantities of fuel,
lubricating oil and hydraulic oil are aboard and that

all tank caps are secure.

e. Check charges in emergency air bottles (landing
gear, arresting gear, wing speed brakes, fuselage speed
brakes, and canopy).

f. Control batten removed.

o

L]
FIN STUB HAND GRIP

FIN STUB STEP

EXTERNAL
CANOPY
RELEASE

AUX. HYD. PUMP
CIRCUIT BREAKER

WALKING AREA

CANOPY
HAND GRIPS

RADIO COMPT. DOOR

AIR DUCT STEP

CANOPY EMERG.
RELEASE

FUSELAGE STEPS

CANOPY HYD
SWITCH

Figure 2-1. Entrance to Airplane
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g- See that the airplane is parked where the jet
blast will do no harm and where no loose objects can
be sucked into the inlet air ducts.

h. Wheel chocks in place.

2-5. ENTRANCE TO CLOSED AIRPLANE. En-
rance to a closed airplane is made from the left-hand
side. The canopy may be opened hydraulically by
actuating the external canopy release and then de-
pressing the auxiliary bydraulic pump microswitch in
the left-hand radio compartment. The switch must be
held in until the desired opening of the canopy is
obtained. If the canopy is opened, the pilot may enter
the cockpit by using a collapsible ladder installed as
shown in figure 2-1,

WARNING

B

Under no conditions shall personnel outside
the cockpit operate the canopy hydraulically
until all personnel are clear of the canopy
and rtracks. Serious injury may resule if this
warning is not observed.

2-6. ON ENTERING AIRPLANE.

Note

A pilot’s check-off list is provided in the
cockpit.

2-7. STANDARD CHECK FOR ALL FLIGHTS. Jet
engines require no warm-up, but fuel consumption is
high ac all times. The following check should, there-
fore, be made befure starting the engine:

a. Adjust rudder pedals and seat height.

b. Adjust safety belt and shoulder harness. After
adjustment, harness can be unlocked to facilitate move-
ment in cockpit.

c. Check controls for freedom and direction.

d. Primary fuel selector switch-—"BOTH OFF.”

e. Throttles—"OFF" position.

f. Armament switches— SAFE.” Master armament
switch—"OFF."”

g- Power control switch—"OFF.”

h. External power sources connected (starter and
airplane).

i. Test operation of gun sight

J- Check security of attachment of quick-disconnect
adapter to receptacle on left-hand control shelf.

k. Test operation of oxygen system.
L Check altimeter.

m. Inverter circuit breaker control switch — “RE-
SET.”

n. Uacage gyro instruments.

Section !l
Paragraphs 24 to 2-10

0. Check 8-day clock.

p. Check fuel quantity gages.
q. Arresting hook — "UP.”
r. Check radio operation.

s. Check fire detection lights.

Wing fold — control handle in "WING HINGE
PIN LOCKED,” and warning flag retracted.

-

2-8. NIGHT FLIGHT CHECK LIST. In addition to
the standard check. before night flights light switches
on the interior and exterior lights coatrol panel should
be checked as follows:

a. Check cockpit and instrument panel lights with
the selector roggle switch. Check rheostat.

b. Check formation, section, wing, and tail running
lights.

Note

When operating in combat areas, the exterior
lights to be used in flight can be selected
before take-off, and turned on with the
“"MASTER EXTERIOR LIGHT SWITCH”
when needed.

2-9. FUEL SYSTEM.

2-10. MANAGEMENT. (See figure 1-16.) Under nor-
mal conditions, the fuel system starts to operate when
an engine master switch is turned on and the primary
selector switch is turned to the "RIGHT ON,” "BOTH
ON,” or "LEFT ON" position. The secondary system
switch is automatically placed in the “ON" position
when the primary selector switch is turned to the
“"OFF” position. During starts, ground runs, take-offs,
flights, and landings, the selection of secondary fuel
is at the pilot's discretion; however, it is dJesirable to
use secondary fuel as early as possible (see Warning
in paragraph 1-29). When the secondary system
switch is in the "ON™ position. fuel is transferred
from the
secondary system into the primary system. When the
secondary fuel system is empty, the NO FUEL TRANS-
FER light comes on, and the primary fuel system
automatically becomes operative. The light may be
turned off by placing the secondary fuel selector
switch “OFF.” This position will also stop the oper-
ation of the secondary fuel system submerged transfer
pumps. Intermirtent burning of the NO FUEL
TRANSFER light may indicate failure of a sub-
merged transfer pump and failure of an electric motor-
driven timer. Some intermittent burning may be ex-
pected when the transfer fuel cells are nearly empty,
as the transfer cells are not likely to empty at exactly
the same time. The pilot should check the secondary
fuel quantity gage when the NO FUEL TRANSFER
light comes on. If the gage indicates a small amount
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of secondary fuel remaining and the airplane is in a
climbing or diving attitude, it should be brought t0 a
level flight actitude in order to check actual fuel quan-
tity. When the light burns steadily, the
secondary system switch should be placed in “OFF.”

If the gage indicates a substantial amount of secondary

fuel remaining, and the above circumstances occur, the
secondary system switch should be placed in the “OFF”
position. The fdel system automatically supplies fuel
from the primary cells and secondary cells for the oper-
ation of engines and afterburners, in such proportions
that excessive center-of-gravity movement during
flight is prevented. No fuel system provisions are in-
corporacted for inverted flight.

2-11. FUEL TANK SELECTION. Fuel tank selection
is limited to selection of secondary fuel transfer only.

2-12. FUEL CELL PRESSURIZING. Potential high
altitude boiling of fuel and resultant fuel loss are mini-
mized by pressurizing the fuel cells. An automatic
check relief valve in the vent lines remains open
under 18,000 feet, and closed above, so that the cells
pressurize themselves as che fuel vaporizes. The valve
releases at a pressure of 21 psi.

2-13. FUEL CELL PRESSURE RELEASE. The fuel
cell pressure release switch is located on the left-hand
control shelf immediately forward of the throttle fric-
tion control. It is a 2-position toggle switch, the posi-
tions being "NORMAL" and "COMBAT.” When the
switch is placed in “COMBAT," the tanks are vented
to the atmosphcre, minimizing the damage which
might occur to the self-sealing cells under gunfire.

2-14. STARTING ENGINES.

WARNING

Prior 10 starting engines be sure that the
brakes are sec and or that the wheels are
chocked, that the air duct covers are removed,
and that, prior to
flight operacion. the air duct screens are re-
moved. All personnel are to be clear of the
intake ducts and jct exhaust.

2-15. PROCEDURE. The following procedure mav
be used for either right or lefe engine starting.

Note
No auempt should be made to start the
engines on the ground at temperatures helow
—20 F without preheating the ¢ngine oil,
a. Throule — "OFF.”
b. Power control switch — "OFF.”
c. External power connected (starter and airplane).

d. Inverter circuit breaker conteo! switch — "RE-
SET.”
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Note

The inverter circuit breaker control switch
must be placed in "RESET" immediately after
connecting external power. 1f external power
has been connected and the switch has not
been placed in "RESET” immediately, the
stand-by transfer warning light will be lit. To
switch over to the main inverter the pilot
must first set the inverter circuit breaker cog-
trol switch in "RESET,” and then cycle the
guarded transfer switch from "MAIN" to
“STAND-BY" to "MAIN." pausing momen-
tarily at the center position "AUTO TRANS
OFF.” If the warning light remains on after
cycling the guarded transfer switch, a wait
of approximately 30 seconds must be made to
allow the thermal element to cool prior to
cycling the switwh again.

e. Engine master switch for engine 10 be started —
“"ON."”

f. Primary fuel selector switch for engine to be
started — "RIGHT ON,” or "LEFT ON" position.

8 Move throttle control lever to “CRANK” and
hold until tachometer indicates engine acceleration of
8 to 12 percent rpm.

Note

Once the "CRANK"™ microswitch is closed,
the starter contiaues to crank until the engine
starts. With proper initial throttle setting, the
engine rcaches full cranking speed (8 to 12
percent rpm) in approximately 15 seconds.
After combustion occurs and the engine accel-
erates above cranking speed, a drop in re-
quired amperage for starter operation actuates
an undercurrent relay and disengages the
starter.

h. Move throttle control lever 1o "EMERG
IGNITE,” then allow lever to move t its approx-
imate "IDLE™ position (40 percent rpm .

Note
When the "EMERG IGNITE™ microswitch s
closed by placing the throule control lever
in "FMERG IGNITE." the ignition circuit
for the engine 10 be started is energized and
remains enecrgized for approximacely 30
sceconds. Upon contacting the "EMFERG
IGNITE" microswitch, the throttle control
lever may be moved to "IDLE.” Engine start
is indicated by a rise in turbine-outr temper-
ature. '

. When engine reaches 36 to 40 percent rpm, as
indicated by tachometer. place power control switch in
"BATTERY & GEN" pasition. ,

j. With engine idling at 36 10 W percent rpm, a
spot check of instrument readings shoull he made.
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(Sce hgure A-S for maximum engine operation.) The
tollowing are  typical readings o be
expected. (These readings are preliminary data.)

instruent

1DIE NORMAL MILI'TARY

RPM: Primary control RICERITS A 93 Y-, 100 101
Emergency control None 94 95, 97 98l
Oil temperature 10°C-50 C 200C 65 C 0°C-100'C
tstabilized
Turbine-out Less than Refer to Refer to
temperiture O30 (. cngine engine
l:g bouk log book
Fuel manifold pressure 2040 pai 200300 paic 250350 pai
Qil pressure Above YO- 130 psi 90-1 30 psi
(stabilized 20 pai
Note

If turbinc-out temperature exceeds 960 C in
the first 5 seconds ot a start or 850 C for the bal-

ance of acceleration ame " IDLE rpm shuat down the

engine. During engine acceleration from adle
to 100 percent rpm, the maximum turbine-out

temperature should be less than 850 C tor the first 5
seconds and iess than 760 C tor the balance of
acceleration time.

2-106. It the starung cycle has been carried through
with proper technique and engine fails o start, a
second attempt may be made, after investigating cause
of failure to start, by observing the following pro-
cedure:
Note
It may wike approximately 30 seconds of en-
gine cranking after the "CRANK"™ micro-
switch is actuated before an engine start
After a total of five consecutive starting
attempts, or a toral cranking ume of 21,
minutes, a wait of 10 minutes is recommended
to allow the starter to cool before attenipting
anuther start.

a. Throttle-="OFF."

b. Engine master switch—"OFF."”

¢. Allow starter to stop cranking. After starter stops,
starting procedure given in pacagraph 215 may be
attemptred. (See note preceding step a above.)
2-17. FALSE STARK'T. When the throude control lever
is placed in "OFF after a false start or during a
normal shutdown, the fuel dump valve opens and
drains the fuel in the nozzle rings into the manifold
dump tank. The manifold dump tank must be drained
in accordance with instructions given on the decalco-
mania on the dump wink. If repeated false starts
occur, the dump valve may be stuck open, draining
fuel into the dump tank, and starving the fuel nozzles,
or the malfunctioning may be in the ignition system.

2-18. FLAMING START. A flaming start is the result
of a rich fuel mixture burning aft of the turbine.
If a flaming start occurs, the throttle control lever
may be advanced und an attempt made to secure
normal ¢ngine operation. If it becomes nccessary to
shut down the engine, the fuel selector switch should
be placed in "OFF,” che throttle should be left in an
advanced position, and the engine should be allowed

Section 1|
Paragraphs 2-15 to 2-24

to stop because of lack ot tuel. Carbon dioxide may be
injected into the intake ducts aficr the engine rotor
has slowed to approximately 6 percent rpm. Above 6
percent rpm, carbon dioxide has hutle effect upon the
burning valess prohibitively large quantities are used.

2-19. AFTERBURNER STARTING.

2-20. PROCEDURE. The following procedure may be
used for starung cither the left- or night-hand afrer
burner.

a. With engine operating, place afterburner master
switch "ON.” .
B. Allow 20tz 32 seconds fur z2fterburner fuel zor-o!
c. Throttie - “AAXIMUM! Lame fier o |

Note 'L:"i_“f:_ i
Both afterburners may be stirted simulia-
ncously.

2-21. FALSE START. If an atterburner false start
15 experienced. retarding the throttle control lever 1o
"MILITARY" automatically opens the control shelf
microswitch which closes the afterburner solenoid
fuel shut-off valve. stops the ajr turbine fuel pump,
and switches the submerged fuel hooster pumps to low
speed. For information on the afterburner starting
cycle, refer to paragraph 2-20.
2-22. ELECTRICAL CHECK WITH ENGINFS RUN-
NING. After the engines are running properly, make
the following check of the electrical system:

it Power control switch--"BATTERY AND GFN."

b. Disconnect external power (starter and airplane. )

¢. With eagmes operating above <18 percent rpm
and with generacor warning lighes out, place power
conre! switch 10 "BAT ONLY™ position. If gener-
ator warning hights come on, reverse current cut-out
15 operating normally.

d. Flace power control switch in "BATTERY AND
GENT position and check voltage output of gencrators
Voltage should be between 27.5 and 28.5 volis.

2-23. HYDRAULIC CHECK. The following isual
and funcuonal check of the hydraulic system should
be made with engines running.

a. Check hydraulic pressure gage on nstrument
panel. Normul reading should be between 2506 and
3.000 psi.

b. Slats in "EXTEND" and "RETRACT."

«. Speed brakes in tull "OPEN" and "CLOSE.”

d. Check ailavator boost by placing boost control—
“"ON" and displacing stick. Stick displacement should
be, relatively casy as compared to stick displacement
with boost "OFF."

e. Cycle canopy.

2-23. Hydraulic system pressure will fluctuate and
then stabilize within a few psi of the normal reading
as the individual subsystems are actuated. After the
actuation of the last subsystem, pressure should be
given a few minutes to stabilize, then checked to sec
that it is constant.
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2—25. RADIO CHECK. Test radio operauon accord-
ing to instructions given in paragraphs $-29 through
446.

2-26. TAXIING INSTRUCTIONS.

Note

Visibility on the ground is excellent so that.
normally there should be no need for S-turn
taxiing, and consequent playing of the jet
blast over a wide angle to the rear. Speed
should be maintained in short-radius turas
as it is difficulc to start moving with the nose
wheel turned sharply.

a. Cur taxi time to a minimum as ground fuel con-
sumption is relatively high.

b. Steering of airplane while taxiing depends upon
adept use of brakes, as there is no propeller blast on
rudder surfaces. Let airplane roll free when possible
and use brakes sparingly to avoid overheating.

d. Keep electrical load at 2 minimum 1o prevent
battery discharge.
2-27. TAKE-OFF.
2-28. CHECK PRIOR TO TAKE-OFF. The following
should be checked .prior to take-off:

a. Shoulder harness and séfety belt secure and
"LOCKED."”

b. Canopy open.

¢. Primary fuel Selector switch—"BOTH ON.”

d. Secondary fuel switch—"ON.”

e. Rudder trimmer—neutral.

f. Aileron trim — neutral.

g Wing slats— "EXTEND.”

h. Speed brakes— 'CLOSE."”

i. Ailavator control boost—"ON.”

). Gun switches—"SAFE."

k. Arresting hook—"UP.”

. Power control switch—"'BATTERY AND GEN.”

m. Landing gear—"TAKE-OFF.”
2-29. TAKE-OFF. At the end of the runway. rurn into
the take-off position. Allow the airplane to roll ahead
a few feet 10 align the nose wheel. If the afterburners
are to be used. hold the brakes, place the afrerburner

master switches in the "ON" position, allow 20 0 %0
seconds for the afterburner fuel control amplifier to

warm up and push the throttles into the "MAXIMUM”

position. As soon as satisfactory engine operation is
noted (fuel and oil pressure, turbine-out and oil
temperatures within limits), release the brakes and

saart the mke-off run. Note

If afterburners fail to start after several sec-
onds, the throttle must be retarded to the
“MILITARY" position and then advanced
again to the "MAXIMUM" position for an-
other try. This procedure resets the automatic
starting cycle.
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2-30. MINIMUM RUN TAKE-OFF. The best proce-
dure for a minimum run mke-off is to extend the slats
and use maximum power.

2-31. CATAPULT TAKE-OFF. The best procedure
for a catapult take-off is to extend the slats and the
nose wheel oleo (refer 1o Note below) and use maxi-
mum power.

Note

For a catapult take-off, the nose wheel oleo
is hydrauljcally extended when the catapult
hook is pulled to the down position.

2-32. ENGINE FAILURE DURING TAKE-OFF.
Refer to paragraph 3-7 for the procedure to be fol-
lowed if the engine fails during take-off.

2-33. AFTER TAKE-OFF. After take-off, perform the
following operations:
a. Retract slats.

b. Retract landing gear.
c. Close canopy.

| WARNING l

Always retraét the slats before the landing
gear is retracted. If the landing gear is re-
tracted first, the airspeed will build up so fast
that slat restrictions may be exceeded. Refer
to placard on the left-hand control shelf.

2-34. CLIMB.

2-35. Por climb and level flight of airplane and for
engine operation, refer to the Take-off, Climb, and
Landing Chart, the Flight Operation Instruction
Chart, and the Power Plant Chart in Appendix L

2-36. DURING FLIGHT.

2-37. MILITARY POWER. The limits for military
power are 100 percent (1, -0 percent) rpm. Refer
1o engine log book for turbine-out temperature Iimits
while operating at military power. Operation at mili-
tary power is limited to 30 minutes.

Note

A close check of both afterburner and mili-
tary power time must be kept by the pilot
at all times. This is mandatory and required
for engine overhaul and inspection purposes.

2-28. NORMAL RATED POWER. The upper oper-
ating limit for normal rated power is 94 to 95 percent
rpm. All operation above 90 percent limit turbine-out
temperature {refer to engine log book)  will  be
logged as military power.

2-39. WEIGHT CHANGE EFFECTS. See the Flight
Operations Instructions Chart in Appendix | for the
effect of changes in gross weight on cruising, and
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paragraph 2-30 for the effects of changes 1o gross
weight on swlling speed.

240, STABILITY. In ali the
stabilitv of the airplance s satsfactory. The condi-
ton of lowest stability, however, will be found when
ammunition has been expended, the airplane is at its
towest gross weight, the slats are extended. and the
airspeed is at the speed restricting use of the slats.
Extending the slats decreases the stabulity of the air-
plane, but extending the landing gear increases the
stability; the landing gear should, rherefore, be ex-
tended prior to, and whenever the slats are to be used.

lq);lding t()ndiliuns,

Note
A placard on the left-hand eontrol shelf reads
as follows:
EXTEND LANDING GEAR
BEFORE SLA'LS
RETRACT SLATS BEFORE
LANDING GFAR
LANDING GEAR 175 KNOTS MAX
SLATS 150 KNOTS MAX
These instructions must be followed at all
tunes

2-1. If malfunctioning of the fuel transfer system oc-
curs, the center-of-gravity travel may be adversely
attected. A frequent check of the transfer (sccondary )
fuel gage should be mude and intermittent flashing of
the tuel transfer warning light should be noted. The
transfer system should be rurned off if abnormal op-
eration s indicated. To prevent excessive rearward
trave] of the center of gravity, ammunition should oot
be expended

2—2. In the clean condition, a positive static margin
will exist with the center of gravity in the most aft
position possible if the transfer fucl system is mal-
functioning. Longitudinal control of the airplane will
appear sensitive in this condition and may be 1m-
proved by reducing speed as much as possible.

2-43. In the lunding condivion strict observance of
the munimum speed for slac operation and landing
gear slat operation sequence will prevent any  difh-
culty with longitwiinal control 1f an aft ceoter-of-
gravity condition exists because of transfer system
mualfunctioning. Refer to paragraph 2-1, and to the
Note in paragraph 2-40,

2-41. MACH E{FECT ON TRIM. The oaly sigmifi-
cant Mach number effects that have been noted in
flights up t0 a Mach number of 0.96 were a gradual
increase in rearward stick position with an increasing
pull force for trim at | g at Mach numbers above 0.88,
and a larger stick displacement and pull force for
recovery than are required at lower Mach numbers.
Throughout the high Mach number region in which
this airplane has been flown, no adverse compressi-
bility effects such as buffeting. wing dropping, or
lateral-directional oscillations were encountered.

Section It
Paragraphs 2-39 to 2-51

3
2 45 CRUISING. Consult the Flight Operation In- N
struction Chart, figure A-7. R
~ 3
2-46. MANEUVERS. S
247, The restriction upon the use of ailerons in roll-' = &
ing manecuvers because of vertical wil loads s as (;-3
follows: Full lateral stick throw is permitted in com- ,<-°
binativn with .5g o Og up to speeds of S50 knots [T . %
EAS or Mach number 0.9, whichever is lower. 4———*5“ i
M0
2-48. STALLS. i3
249 GENERAL. The salling characteristics of the|3 | &
airplane are good. In the landing condition, there will S
be no acrual stall break. The airplane will “mush” in f,J
4 nose-high attitude, In a clean condition stall, there is| 2 i
a shght nose-right yaw and then a nose-down pitch LUt
at the stall. Because there is not enough stall warning 3 S}
in the form of aerodynamic buffer, a stick shaker h:xs? 3
been installed to warn the pilot of the approach to[% £ <
astall. The stick shakaer s not presently i ﬁ,’ﬁ
cpaevative, so0<
D e = ]
| CAUTION | LA
D e ] S &
: - PRl
Pilots should become thoroughly familiar Iz

with the stall characteristics of this airplane,
in both the clean and landing conditions.
This familiarization should include stalls in
both straight and level flight and in turns of
various banks in the clean conditiont as well
as stalls in the landing condition using vari-
ous power settings while simulating approach
and landing conditions.

2-50. STALLING SPEEDS. The approximate indi-
cated stalling speeds, in knots, for take-off, combat,
and landing loading conditions are given in the fol-
lowing table.

Stalling
Louading Weight Speed
Conditton  (Pounds) Power Condition  (Knots)
Take-oft 23)900 "OFET (1dle) Landing n3
Clean 127
"ON" (Normal) Landing 10e
Clean 1273
Combat 26,350 OFF” (ldle) Landing 107
Clean i'9
"ON" (Normal) Landing 1Ic
Clean 14
Landing” 18,600 OFF” (ldle) Landing a9
Clean 109
"ON" (Normal) Landing 92
Clean 105

Take-off gross weight.
Take-oft gross weighe less 404 fuel.
“Fake-off gross weight less 75% fuel; ammunition expended.

2-51. SPINS.

WARNING

No intentional spinning of the airplane is
permitted.
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The sirpicre epins Blo¥wly in &
s8tcep ncse-Gown attliude vith an appriiiiiots #otaticn rate of
one Cuyrn every 8ix scconce. Thie gping cre osscillatory in na-
ture endé are accgmpanied Ly heavy buiffet. The alrplenc hesi-

tates in the enla every one-iall to cue {+11 turn. The alti-

tude lose per turn is apnroximatel™ 1..700 fect.
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2-53. SPIN RECOVERY. The {cllowing spin recovery
technique is based on flight tests. Fhe rudder
should be reversed from full with the spin 0 neutral
tull against the spin and approximately onc-half turn
later the stick should be moved forward. but main-
tained laterally neatral. A pproximately 5000 fect of

altitude is lost in recorering a wing level attitude

2-54. INVERTED SPIN RECOVERY. I an inverted
spin should occur. the rudder should be reversed brisk-
ly to full against the spin. As the rotation stips, the
controls should be neutral, to prevent entry into a
normal spin.

2-55. ACROBATICS.
2-55A. No acrobarics shall be performed.

2-56. DIVES.

2-57. DIVE CHECK LIST.
a. Slats—Retracted.
b. Landing Gear—"U P.”
¢. Speed Brakes—As Jesired.
d. Canopyv-—Closed.

Note

The cockpit canopy should be closed before
entering high specd dives as it is oot designed
for such speeds in the open position. With
the canopy open, the airplanc is restricted to

speeds below 260 knots.

2-58. APPROACH AND LANDING.

2-59. CHECK LIST. The following should ¢ checked
prior to landing:

4. Landing Gear—Down and locked in LAND”
position.

b. Slaw —Extended. \

¢. Boust-—"ON."

d. Speed Brakes-—Closed.

e. Shoulder Harness——locked.

f. Canopy— OPFN.”

& Armament Switches— SAFE.” Master armament
switch—"OFF "~

h. Carricer landing only. arresting hook—"DOWN."

WARNING

Do not open canupy unless properly seated.

36
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260, CROSS-WIND LANDING. Usce the conwea-
tional methods of correcting for cross-wind when
landing. Once the ground is contacted, the nose gear
will tend o cause the airplane o roil s(raigh(.'

2-61. LANDING RUN. After contact of the muin
gear, continue to hold the nose gear off the ground
untl the airplane has slowed to the point where the
pressure on the control column beconies heavy, then
case the nose wheel to the ground. In the aft or laad-
ing position ot the two-position gear, the airplane will
tend to pitch forward onto the nose gear when the
main gear contacts the ground.

2-62._ MINIMUM RUN LANDING. Put the nose geur
on the ruoway as soon as the main gear concacts the
ground, and then apply brakes. Cace should be taken
to avoid overheating the brakes. Use of speed brakes
1s lefr to pilot’s discretion.
263, WAVE-OFF. The ability of most jet-prupelied
aircraft 1 tike a wave-off is infersor o that of recip-
rocating engine fighters. Therefore, the decision to
take a wave-off in jet-propetled aircraft should be made
as soon as possible. However, by using the afterburners,
the airplane can take an excelient wave-off. The land-
ing pear must be left down until the slats are retracted
or the airspeed restriction on the slats will be exceeded.
(Refer to Note in paragraph 2-40.)
2—64. STOPPING ENGINES. The following proce-
dure is recommended for stopping the engines:
+ When using MIL-}F- 5624 tuel increase engine rpm
0 657 rpm tor 10 to 30 ~cconds
b, Rapidly close throttles o "OFF™ position. .
¢ Aliew engines to come 1o rest Place primary
fuci stlector switch 1in "BOTH OFL” position.
Note
It 1s imporunt thac che fuel selector switch
be turned off before the power control switch.
The fuel sclector switch is electrically op-
erated and will not close the fuel shui-off
valves unless there is electrical power to the ‘
sciector switch.

.. Master enginc switches—"OFLF.”

Note

To close the 2it duct doors. the master engine
switch must be "OFF" and the throttle held
in "OFF" for approximatcly 1 minute. The
power control switch must be in cither "BAT-
TERY AND GEN" or "BAT ONLY.”

€. Gun switches—"OFF.” ’
f. Light and radio switches—"OFF."
g Power coatrol switch—"OFF."
2-65. 1f burning continucs in the combustion chamber

after the engine has been shut off, push the throctle
outhoard, reinitiating the starting cycle and blowing
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out the fire. This is done without advancing the
throttle. An external source of power is required for
this operation. As ao alternate, but less desirable
method, the ground crew should direct carbon dioxide
into the engine inlet ducts.

2-66. BEFORE LEAVING COCKPIT.

2-67. Before leaving the cockpit make sure that all
switches have been turned off, and have the surface
control lock tastalled. Place oxygen regulator air valve
knob in “1009%5 OXYGEN" position to prevent
entrance of dust into regulator.

Note -
If the wings are to be folded, the warning
given in paragraph 1-55 must be observed.
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Section U
Paragraphs 2-65 to 2-69

2-68. MOORING.

2-69. TIE-DOWN. The airplane is provided with tie-
down fittings on the nose gear and on the main gear.
In the event of unfavorable weather conditions in-
volving high wind velocities, heavy precipitation, or
dust, or if the airplane is to remain parked for a
considerable length of time. observe the following in
addition to the usual tie-down procedure:

a. Place chocks fore and aft of all wheels.
b. lastall intake duct dust covers.
c. Install pitot tube cover.

d. Close canopy.
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Section il
Parogrophs 3-1 to 3-2B

3-1. FIRE.

3-2. GENERAL. (See figure 3-1.) There are 12 fire
derector thermoswitches mounted on the firewall and
around the outside of the engines and afterburners.
These thermoswitches are connected to the two fire
detector warning lights on the instrument panel, one
light for the lcft-hand engine and afterburner com-
partments, the other one for the right-hand engine
and afrerburner compartments. Local excessive temper-
atures cause a thermoswitch to close, resulting in burn-
ing of a warning light. There are two push-type
switches mounted on the instrument panel for testing

|

ENGINE FIRE DETECTOR CIRCUIT,
@L.H. PUSH TO TEST RHM.

—

R.H.ENGINE
Orire peTECTS

Figure 3~1. Fire Detection

OPERATING INSTRUCTIONS

the circuit through the fire detector system. These
switches only test the circuits and they do not check
the operation of the thermoswitches, since a thermal
change is required for such a check.

3-2A. ENGINE AND AFTERBURNER COMPART-
MENT TEMPERATURE-INDICATING SYSTEM.
(See figure 1-24.) The engine and afterburner com-
partment temperature-indicating system enables the
pilot to verify warning signals given by the fire
detector warning lights (paragraph 3-2) and to detect
possible false warnings. The indicator is located on the
instrument panel and is electrically connected to a
selector switch and thermocouples in the engine and
afierbumer compartments. When the selector switch
is in the "1” position, the two pointers on the indicator
register temperatures in the right- and the lcft-hand
afterburner compartments. Temperatures in the two
engine compartments are indicated when the selector
switch is placed in the "2" position. Switch positions
"3 and "4" are inoperative. If the temperature rises
above 280 °C in an afterburner compartment or 125 C
in an engine compartment, the pilot should reduce
the power setting of the affected engine to an inter-
mediate range. If the temperature then drops, the con-
ditivn may be due to an exhaust gas leak. If the
temperature does not drop, a fire may exist in the
overheated compartment. Refer 1o paragraphs 3-3
through 3-5 for procedures to be followed if fire is
detected in one or both engine sections.

3-2B. If one-or more fire warning lights should burn,
check validity of warning as follows:

a. To check temperature in either afterburner com-
partment turn compartment temperature selector
switch to "1.” Temperatures should not excevd 280 C.

b. To check either engine compartment, turn sclec-
tor switch to "2." Temperaiures should not exceed
125 C.

c. If remperatures exceeding limits in steps a and b
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Figure 3-2. Power Plant Controls

are encountered, reduce power to an intermediate level.
If temperature drops, overheated condition is due to
exhaust gas leakage.

d. If overheated condition persists, fire is a possi-
bility.
3-3. If a fire is detected in the engine section before
take-off, the following procedure is recommended:

a. Throttles—"OFF.”
. Fuel selector switch—"BOTH OFF.”
Engine master switches—"OFF.”
Power coatrol switch—"OFF.”
Abandoa airplane.

3 4. If a fire is detected in one engine section when
in flight, the following procedure is recommended:
a. Throttle (for burning engine only)—"OFF.”

b. Fuel selector switch— "RIGHT ON" or "LEFT
ON" only (turn off fuel to burning engine).

o AN o

c. Engine master switch—"OFF" (switch for burn- -

ing engine only).
d. Power control switch—"BATTERY AND GEN.”
e. If fire does not go out, abandon airplane.
35. If fire is detected in both engine sections, aban-
don airplane.

3-6. ENGINE FAILURE.
3-7. ENGINE FAILURE DURING TAKE-OFF.

a. If an engine should fail during take-off before
leaving the ground, proceed as follows:

(1) Use brakes as required.
(2) Throttle for “dead” engine—"OFF."

RESTRICTED
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(%) Engine master switch for “"dead” engine—
“OFFE.”
(4) Throttle for operating engine—"IDLE.”

Do not “cut” throttle for the operutin;}, en-
gine as this will result in the loss of hy-
draulic pressure to the main wheel power
brakes. Emergency (air) wheel brakes may
be used if a loss of hydraulic pressure occurs.

(5) Fuel selector switch—""LEFT ON"" or

“RIGHT ON" to feed fuel to operating engine only.
b. If after leaving the ground an engine should fail

before altitude is attained, and there is insufficient air-
speed for level flight, proceed as follows:

(1) Retract landing gear.

(2 Retract slats.

(31 Move throttle for “dead” engine to “"OFE.”

(4) Turn fuel selector ssarch to either "LEFT
ON" or "RIGHT ON" so that tuel is supplied to op-
erative engine only.

(5) Turn dead” engine master switch to "OFF.”

(6) If sufficient airspeed can be attained, a one-
engine landing may be attempted. (Refer to paragraph
3-8.) .

3-8, ENGINE FAILURE DURING FLIGHT. Engine
failure during flight will be indicated by a loss of
power and retarding of engine rpm.

a. 1f one engine should fail during flighc the follow-
ing procedure is recommended:

(1) Auempt an air start (paragraph 3-10).

(2) If “dead” engine does not start, move throttle
for “dead” engine to "OFF” position.

(3) Place fuel selector switch in "LEFT ON™ or
‘RIGHT ON" position to feed fuel to operating en-
gine only.

(4) Turn engine master switch for "dead” eo-
gine to "OFF" position.

(5) 1If conditions are favorable, attempt return to
base at optimum conditions for single-engine opera-
tion. See figures A-1, A-2, and A-3, and A-3A.

(6) If conditions are not favorable for a single-
engine landing, prepare to abandon airplane. (Refer to
paragraph 3-20.)

b. If both engines should fail during flight the fol-
lowing procedure is recommended:

(1) Actempt an air start (paragraph 3-11).

(2) If only one engine starts, follow the proce-
dure outlined in step a of this paragraph.

(3) If neither engine starts, a dead stick landing
may be attempted providing flight conditions war-
rant such an attempt; if not, prepare to abandon the
airplane. (Refer to paragraphs 3-20 through 3-26.)

3-9. AIR STARTING ENGINES.

3-10. AIR STARTING ONE ENGINE. This proce-
dure is recommended for air starting one eagine while
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the other engine is operating. With one engine operat-
ing, it may then be assumed that the following con-
ditions exist: Power control switch is in the "BAT-
TERY AND GEN" position, engine master switch for
inoperative engine is in the “"OFF" position, throttle
for inoperative engine is in the "OFF" position, and
the fuel selector switch is in either the "RIGHT ON”
on the "LEFT ON” position depending upon which
cngine is in operation. To air start the non-operating
engine, proceed as follows:

a. Maintain airspeed necessary to obrtain 15 w0 17
percent rpm (approximately 170 knots).

b. Place fuel selector switch in "BOTH ON" posi-
tion.

c. Turn master engine switch for dead” engine to
“ON" position.

d. Move throttle, for engine being started, to
“EMERG IGNITE” position.

3-11. AIR STARTING BOTH ENGINES. To air
start with both engines "dead,” it is necessary to start
one engine at a time, Before attempting to start one
of the dead engines (it is assumed that the right-hand
engine will be started first) the engine controls must
be in the following positions (see Note, paragraph
3-10):

a. Power control switch—"BATTERY AND GEN."”

b. Both throttles—" OFF.”

c. Engine master switch for left-hand engine —
“OFE.”

d. Engine master switch for right-hand engine —
“ON.”

e. Fuel selector switch —"RIGHT ON.”
3-12. With the engine controls in the positions
described in paragraph 3-11, maintain an airspeed
necessary to obtain 15 to 17 percent engine rpm (ap-
proximately 170 knots), and move the throttle for
the right-hand engine to "EMERG IGNITE" position.
If the right-hand engine does not start, cut the right-
hand engine controls and start the lefr-hand engine.
When one engine is operating, the other one may be
air-started by following the procedure given in para-
graph 3-10.
3-13 THROUGH 3-16 DELETED.
3-17. EXCESSIVE OPERATING TEMPERATURES.
If oil temperature or turbine-out temperature exceeds
the magimum opersting limits, reduce the engine rpm
as required. (Refer to power plant chart, figure A-5.)
3-18. RUNAWAY TURBINE. The allowable engine
overspeed is 101 percent rpm. Failure of the primary
fuel control governor may cause the turbine w de-
velop excessive speed. If this coddition should occur,
observe the following procedure:

a. Retard throttle for overspeeding engine.

b. Place emergency fuel control switch in “SELECT
EMERG” position for overspeeding engine.

Note
Placing the emergency fuel control switch in
“"SELECT EMERG"” (a momentary position)

Section Wl
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will set the selected engine emergency fuel
control in operation. Emergency fuel control
operation is indicated by u slight drop in fuel
pressure and burning of cockpit warning
light.
c. If overspeeding is checked, place the emergency
fuel control switch in "RESET PRIMARY" and ad-
vance throtie if desired.

Note
Placing the emergency fuel control switch in
“"RESET PRIMARY” (a momentary posi-
tion) will cut out the emergency fuel control
and cut in the primary fuel control.

d. If excessive overspeed is still apparent after plac-
ing the emergency fuel control switch in “RESET
PRIMARY,” place switch-in "SELECT EMERG."

3-19. EMERGENCY AFTERBURNER OPERATION.
It is possible to operate the afterburners with the
emergency fuel control operating, but it is not recom-
mended because of a possible resulting loss of engine
rpm control by the emergency fuel system.

3-20. BAIL-OUT.
3-21. Ia most cases, it is considered desirable to
roll the airplane over on its back if possible and
drop away from it. This decision, however, should be
Igft to the pilot’s discretion. 1f the decision to bail out
is made the following procedure shall be observed:
a. Reduce airspeed as much as possible.
b. Disconaect radio and oxygen equipment.

-
) CAUTION %

Before jumping at altitude, turn oxygen regu-
lator air valve to 100 percent oxygen and
inhale as much oxygen as possible.

¢. Unfasten safety belt and harness.

d. Open canopy by pulling T-shaped handle.
e. Raise seat to maximum height.

f. Abandon airplane.

3-22. HJECTION SEAT.

3-23. GENERAL. An ejection-type pilot’s seat is used
in place of the conventional bucket seat. The ejection
seat, which includes a bucket seat similar to cthe con-
ventional type, is installed in high-speed aircraft to
enable the pilot to eject the seat and himself from
the airplane in case of an emergency at high speeds,
or when normal bail-out procedure seems inadvisable.
(For normal operation of the ejection seat, refer to
paragraph 1-89.)

3-24. SEQUENCE OF OPERATIONS. The following
sequence of operations is accomplished when the pre-
ejection control lever is operated.

1. Lowering of pilot’s seat by automatic actuation
of a switch in right-hand control shelf. Actuation of
this switch will set seat actuator control box in the
emergency down position.
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E CHUTE
DROGU CATAPULT ARMING PIN

LIMIT SWITCH HEAD ARMOR PLATE

CATAPULT FIRING CABLE CATAPULT ARMING
EMERG. HANDLE

FACE CURTAIN

HEAD REST

TELESCOPE TUBE

HEAD REST
ADJUSTMENT CABLE

R.H. CONTROL SHELF

MOMENTARY SWITCH
(Seat Adj.)

PRE-EJECTION LEVER

STIRRUPS SEAT ARMOR

SHOULDER HARNESS -~
LOCK AND UNLOCK CONTROL _-7 LEG BRACE

Figure 3-3. Ejection Seat
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“is automatically|fired to scabilize the uent. When thié kcompressed air bottle is locared in the nose wheel

.. 3-29. DITCHING AND BELLY LANDINGS.
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2. Extension of leg braces to keep pilot's knees 8- Touch down as easily as possible st minimum
within limits during ejection. speed. Leave airplane immediately. '
3. Locking of shoulder harness. _ 3-31. GENERATOR SYSTEM FAILURE
"'o'i; {l))fcc(:mpress:é):mof ‘zl;:turued cockpit by actua- 332. HIGH VOLTAGE (OVER 30.0 VOLTS). In
5. R P I”l P by actuation of o the event of excessive voltage output (over 30.Q volu),
. Remeoval of canopy by actuation of canopy co the following steps should be takea:

pressed air systeot.
6. Arming of the sear catapult by removal of the
arming pin.

3-25. EMERGENCY OPERATION When the deci-

a. Place power control switch in "BATT ONLY.”
b. Turn off all equipment nonessential for existing
flight conditions.

sion to use the ejection seat is made, the pilot shall ' Note

perform the following operations. When operating in "BAT ONLY” for com-
a. Reduce airspeed if possible. ' paratively long periods of time, or if battery
b. Place feer in seat stirrups. i is in a weakened condition indicated by ia-

efficient functioning of electrical equipment,

Nofe move the power coatrol switch 1o "BAT-
If the canopy fails to go off after the pre- TERY AND GEN" for short periods to re-
- ejection lever is pulled, and consequently the charge the batteryg .
seat catapule is not armed, the piloc ma y
the seat catapult by pulliag’ the. _&‘pd | 3-33. LOW VOLTAGE (BELOW 26.0 VOLTS). If
bandle on the left-hand side of * the output of one generator drops below the generator
armor. Steps d, e, sad £ of * cuteous serting, it will automaricaily be cut our of the
. ihnu]d :he?be followed. <~ d:ﬁ m 3, -circuit to avéid draining the barttery. Sau.sbuory op-
_erstion should be obmined from the ive genera-
c.Lift ufety htdloan-e]emon !emu:hpull ,,tor"th«i&m::hepowconuol inay be left in
lever aft. < A “BATTERY AND GEN." However, if both tne
d. Assume an erect sicting position wigbclﬂptﬁd “sygtems fail, place the power concrol switch ia “BAT
agaiast headrest. o ] "f “ONLY™ and turn off a]l equipmeat noaasentml for
e. Activate the bail-out oxygen eq\iim s af" existing flight conditions. .

¥y °’;:”’“d| ::d‘hd"l‘“,'f" i""’?""' QI 3 34 EMERGENGY LANDING GEAR SYSTEM.
to bt:dy [’)l'ulﬂl action will ﬁxovewt‘;e mr.‘ clon ‘ 3-35. DESCRIPTION. The landing gear may be ex-
».: " '“tended by means of the compressed air emergency

3-26. AFTER FIRING. Afcer firing, the d“ﬂ“ &"' 5: . system when the hydraulic system malfunctions. The

seat has-decelerated sufficiently, the P should fe- - _compartgent and it is charged to 1,800 psi. .
lease himsclf from the seat and use his own pata- ’559-;3& OPERATION. For emergency extension of the

chute for descent. g - observe the following procedure:
" . Rpguurspeed as much as possible (175 knots).
l NG l E b. Place landing gear control lever in “EMER-
WARN AL : GENCY DOWN.” The stop-gate must be displaced
L before the control handle will travel to this position.

To avoid effects of anoxia and cold “when
escape is accomplished ar high altitudes, it is
imperative that the pilot fall free to a safe
altitude before opening his parachute.

3-37, EMERGENCY POWER BRAKE SYSTEM.
3-38. DESCRIPTION. The main wheel power brakes
may be operared by compressed air, taken from the
‘ air bottle in the emergency ‘arresting gear
3-27. FORCED LANDINGS. system. A handle locared on the aft portion of the
3-28. Unless a safe approach can be made toaa air- right-hand control shelf is normally held in “OFF.”
port runway, the landing gear should always be re- When the handle is rotated from "OFF” w0 "ON,”
tracted. P : compressed air is directed 0 the main wheel brakes.
The pilot may then release the spring-loaded handle,
. - which will return to the “HOLD” position, still hold-
3-30. Proceed as follows when the airplane is to be ing the air at the brakes. To relef:s the brakes, the

d':ﬁ;ﬁ’:‘mz"‘{nmg ‘Lﬁ% . pilot may rerurn the handle to "OFF,” bleeding the
b. Canopy fully R4 ’ air from the brakes. Air may agein be directed two the
c la oding smj?f&,‘,. Slats—“RETRACT.” brakes by returning the handle to “ON.”
d. Engine master switches—"OFF.” 3-39. EMERGENCY CANOPY SYSTEM.
e. Primary fuel selector switch "OFF.”" 3-40. DESCRIPTION. The canopy may be opened by
f. Power control switch—"OFF.” Throttles—"OFF." means of a compressed air system. The compressed air
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bortle is located on the forward side of bulkhead 16
in the nose cone. The bottle is charged to 1,800 psi.
The compressed air system is operated by pulling a
T-shaped handle on the left-hand canopy track. In an
emergency, the canopy may be opened manually by
using the internal release handle on the left-hand and
the stationary handle on the right-hand side of the
canopy forward former. ’

3-41. EMERGENCY OPERATION. For emergency
operation of the canopy, proceed as follows:

&. Pull T-shaped handle.

b. If cangpy fails to open, simultaneously pull aft
on internal release handle and stationary handle.

3-42. EMERGENCY ARRESTING GEAR SYSTEM.
3-43. DESCRIPTION.- The arresting gear may be
extended by means of a compressed air system. The
compressed air bottle is located in the nose wheel
well. The bottle is charged to 1,800 psi.
3-44. EMERGENCY OPERATION. To extend the
arresting gear in an emergency, proceed as follows:

a. Displace safety latch on arresting gear control
panel. _

b. Move arresting gear control lever to "EMER-
GENCY DOWN.”

3-43. EMERGENCY SPEED BRAKE SYSTEM.

3-46. DESCRIPTION. Both the wing and the fuse-
lage speed brakes may be operated by compressed air.
There are two separate air systems for the speed brakes
out both are controlled by the same control lever.
3—47. When the control level is placed in "EMER-
GENCY,” air for opening the speed brakes is released
as follows: air for the wing speed brakes flows to
an intensifier, and high pressure hydraulic fluid is
then passed from the intensifier to the wing speed
brake actuating cylinders; and air for the fuselage
speed brakes flows directly to the fuselage speed brake
actuating cylinders. When the control lever is re-
turned to an internal stop position, air for closing
the speed brakes is directed as follows: air from the
wing speed brake botcles goes directly to the actuat-
ing cylinders via the “close” ports, forcing the hy-
draulic fluid overboard; and air from the fuselage
speed brake bottle goes directly to the actuating cyvi-
inders via the “close” ports, forcing the air in the
opposite side overboard. The speed brakes may be
operated through one cycle, from closed to open to
closed, after which neither speed brake muv be
operated.

Note
If the speed brakes have been opened hy-
draulically and an electrical failure occurs,
allowing the fuselage speed brakes to close
(refer to paragraph 1-20), the fuselage speed
brakes may be operated, if desired, by follow-
ing the procedure given in parfgraph 3—{7.
3-48. AILAVATOR BOOST FAILURE.
3—49. If the ailavator boost sytem fails, the change-

44
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over to manual control is automatic. Loss of ailavator
boost is indicated by heavier stick forces. In this
change-over, a lever on the change-over sirut will act-
uate a microswitch which sets the emergency aileron
boost hydraulic pump into operation. This will give
the pilot hydraulic boosted emergency afleron control
only; elevator control is strictly manual. If the flight
condition at the time of a boost failure results in exces-
sive stick forces, the speed brakes should be used to
reduce airplane speed as quickly as possible. Refer to
paragraph 3—47 for emergencv speed hrke operation.

INSERT A, Page 44A
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3-52. EMERGENCY EQUIPMENT.

3-53. The pilot’s seat is bucket-shaped to accommo-
date a standard Navy seat-type parachute and a Para-
raft kit( Model PK-1).

3-54. OXYGEN.

3-55. If excessive carbon monoxide or other noxious
or irritating gas is present, the air valve knob should
be switched to the 1007z OXYGEN" position regard-
less of altitude. If symptoms suggestive of anoxia oc-
cur, the safety pressure knob should be operated. If
for any reason the regulator becomes inoperative in
flight, the oxygen bail-out equipment should be acti-
vated and descent <hould be made to below 10,000 feet.

3-56. IFF DESTRUCTOR.

3-57. Destruction of the AN APX-6 apparatus is ac-
complished manually by operating the DESTRUCT
switch located on the IFF control panel on the right-
hand control shelf. To destroy the receiver, raise the
red guard (over, breaking the safety wire, and throw
the DESNTRUCT switch to "ON.” Automatic destruc-
ton s accomplished through the impact switch.

3-58. IFF EMERGENCY SIGNAL.

1-39 To transmit automatic distress signals, press the
red dutl stop and rotate the MASTER selector on the
IFF control panel o the "FMERGENCY ™ position,
The IFF control panel is iocated on - right-hand
controf shelf.

3-60. ARMAMENT.

361 RUNAWAY GUNS. If the trigger switch
should stck. resulting in uncontrsiled automaric fir-
ing, turn the master armament swizch "OFF” and use
it as a trigger switch. To stop @ run= v gun, move the
SAFE-RI'ADY switch w "SAFE.”




SATITITA
AV RS R R S

W2 ») e 1 o e 2 - P ~
Filipht et gpoende in sxcees 207 &

rs
A
4

‘eeh nubor of 0.85

Q

at alititudes Lehcr 2,000 fest should be ctiemrnied
only with extreme cauvtion in vlew ol tie,ecverely
restricted longitucdinel control avallasble in the
event of a hyaraulic bogst failure undsr theBe con-
ditions. If a povsr control system'failure should
cecur at speeds in oxesss of a Kaeh number of 0.85,
the pilot sheoulé immecdietely aétampt tc reduce his.
gpeed Ly use of siced DreaXe2 and englne rpm reduc-.
tion. The lnitiel ercessive eilek forces can be
trimmed out by nogfe-up ailavater trim tav sctuation:
but the emount of trim teb ciployed stould be re-
GucetG a8 the spocd 1s reduced to eveid an inadveritent
pltch~up of the airplane fesulting from the retention
of én excessive amount of nese-up trim teb a2t re-

duced spseds.
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3-50, SIMULATED ELEVATIR FZEL FALLURE,

3-51. Simulated elevator feel fallure resuits in extremely light
stick forces during .nancuvers U2 Che extent that & definite pos-
81bility of overeonirol by the pilot exists. Continued cvercoatrol
during attempts tc compensate for zn Initilal error of overzontrol
may result in rapid, erratic, pilot-induced longitudinzl oscilla-
tions of the airplane, Control of the airplane will be less dif-
ficult if the pitch damper is "ON." At low speeds, the sirplane
may be flown safely by avciding rapid stick motions. As airspeec
is increased, control of the airplane becomes more difficult., The
Speed Erakes should not be used during Lcost-on flight without
simulated elevator feel; the pllot may cvercontrol when compen-
sating for the trim changes accormpznying the rapid reduction of
alrspesed, and pilot-induccd lonzitudinzal oscillatlion nay be ins-
tiated., If pillot-induced o3ziilaltion 1s enccuntered at nigh
speeds, release the control sticit and allovw thz2 osclllation to
damp out, If the osciilations continuz, »iace the allavator boost
control lever 1n the ‘077" positicn, ¥With the boost syatem turasd
off and the airnlanc bzinz flown con manual control, elevator stilck
forces will increase, but alleron stick forces willl be helped by
the emergency aileron hydraulic bocst, Refer to paragraph 3-49
for information on flight at high Mach rumbers without ailavator
hydraulie boost.
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3-5iA, To provide alegunse elevatsr contiol pover Tor lznding

[

flare-out, especizally in rough ai:, the 2ilavator boost control
lever should be placed in "0ii" before lznding, If ailavator
toost power is not available, or i{ the nilot prefers to make
the landing on manual control, a prelininary cheek of minimum
trim speed for zero longltudinal stick force {with slats and
landing gear extended) should be made at a safe altitude, Dur-
ing this check the pllot should faniliarize himself with the
boost-off longitudinal control limitations which will be en-
countered when landing., If the minimum trin speed 1s low enough
to indicate sufficient availsdble lengzituvlinzl control for the
anticipated approach and larding zirspeeds, 2 manuzl control
landing may be made,
CLUTION

Take care to aveoid stelling tie airplane duviing this

check.,
3-51B, Sticking of the prcportionsl pressure valve in its low-
speed positlion will result in parcicl loss of simklzte2d elevator
feel, and boost-on flight above 300 imots will be prohibitively
difficult., If the valve Hecomes unstuck a2nd suddenly assumes its
proper position for the existing flight condition, an abrupt

nose-down trim change will occur, Less than five pounds of stick
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force is required ic opprose this ¢rim chan-e, The unstuek va've
vill in most cases operate normally for the balance of “he flignt,
and no corrective cction by tlie pilot will be necessarry, Mal-
fuanction of the lMzch prograrming system, incorporated in the simu-~
lated elevator feel system, ©1ll not alone vroduce the possibil-
1ty of pllot-induced lon_itudlinal oscillations. Mach programming
system malfunction may rzsult in sbnormally heavy stick forces
during maneuvers at high Mach nuater or indicated airspeed, These
excessive stick forcss may be reduced dy placing the ailavator
feel zontrol handle on the left-hand control shelf in the "DE-
CREASZ" position. I the stick feorces remain excessive, use

the speed brakes as deslirzsd to reduce the zirspeed until stick

forces are satisfactory for continued bcost-on flight,
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4-1. ARMAMENT.

4-2. GENERAL. The gunnery system consists of four
M3 (T-31) 20-mm guas which are hydraulically charged
and electrically fired. Eight ammunition boxes, pro-
viding a total of 800 rounds, are located at the rear
of the nose gear compartment and are accessible when
the nose gear compartment doors are open. The two
right-hand outboard ammunition boxes feed the upper
left gun; the two left-hand outboard boxes feed the
upper right gun; the two right-hand inboard boxes
feed the lower right gun; and the two left-hand io-
board boxes feed the lower left gun. The hydraulic
cylinder mounted on the inboard side of each gun
charges the gun prior to firing and is operated by the
two SAFE-READY switches on the instrument panel.
After the imitial hydraulic charge, the gun mechanism
is electrically operated by depressing the trigger on the
forward side of the pilot’s control stick. Also included
in the gunnery system is the armament control system
(ACS) AERO-5A. The major components of the arm-
ament control system AERO-5A are: (1) the MK 6
Mod 0 aircraft fire control system (AFCS); (2) the
servo, radar range AERO-1A; (3) the controller, gun
sight AERO-2C; (4) the ranging, throttle grip control
on the right-hand engine throttle for manual opera-
tion of the gun sight; (5) the AN/APG-30 automatic
range only (ARO) radar; and (6) flexible mechanical
cable to connect the controller, gun sight AERO-2C to
the MK 8 Mod 0 sight unit of the MK 6 Mod 0 AFCS.
The sight unit selector and dimmer switches are
mounted on the aft portion of the left-hand control

Section IV
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shelf. An AN-N-6A gun camera, mounted in the lower
part of the nose cone, is operated by the gun trigger
switch. The gun camera may be tested by operating a
test switch in the nose cone. A T-2 electric gun heater
attached to the underside of each gun receiver body
prevents the gun oil from congealing at freezing tem-
peratures. A thermoswitch automatically closes the gun
heater circuit and starts the heaters opefating when
the temperature drops below 4.4°C (40°F).

4-3. GUNNERY SYSTEM SWITCHES. The gunnery
switches are located in the upper left-hand corner of
the instrument panel and consist of the master gun
switch and the upper and lower gun SAFE-READY
switches. A gun trigger switch is located on the for-
ward side of the pilot’s control stick. A separate switch
panel, located on the left-hand control shelf, is pro-
vided for the gun sight. The master gun switch must
be "ON" before normal operation of the guns, gun
sight, or gun camera is possible. It is also necessary
to have the SAFE-READY switches in the “"READY™
position to fire the guns. The gun sight and camera
‘may be operated when the SAFE-READY switches are
in the "OFF” and "SAFE” position. The guns are
charged by means of the SAFE-READY switches only;
there is no charging button and the guns can be
charged with the master gun switch in the "OFF”
position. The SAFE-READY switches permit simulta-
neous firing of all guns, or firing of only the upper or
lower guns. Three armament safety devices are auto-
matically actuated by the landing gear control handle.
With the landing gear control handle in the “LAND”
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or "TAKE-OFF" position, & relay opens the complete
armament circuit and renders it inoperative. When the
landing gear control handle is returned to the “"UP"
position (after take-off), the master gun switch will
have to be reset to the "ON" position before the guns
can be fired.

4—4. GUN CHARGING. To charge and fire the guns,
the switches should be operated as follows:

Note
It is assumed that all gunnery switches are
“OFF,” that there is hydraulic system pres-
suge, that there is electrical power available,
and, if the gun charging and firing is to be a
ground operation, that the armament safety
disabling switch has been depressed.

a. To charge guns, flash SAFE-READY switches
from “READY” to “SAFE” o “READY.” It is not
pecessary to have master gun switch in the “ON” posi-
tion for this operation.

b. Toﬁreguns,theymustﬁmbechnrgedandmas—
ter gun switch placed in the “ON” position. Depress
trigger switch oa forward side of control stick.

c. After firing, guns must be safetied. Place master
gun switch in “OFF” position and both SAFE-READY
,wwijechos in “SAFE” position. When SAFE- READY
{ switches are in “SAFE” position, hydraulic gun charger
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pistons move aft within the cylinders and remain in
that position, holding the breechblocks and prohibit-
ing them from forward travel.

4-5. ARMAMENT CONTROL SYSTEM. The MK 6
Mod 0 aircraft fire control system incorporates the
MK 8 sight unit, a gyroscopic lead computing gun
sight. The gun sight is operated automatically in range
by the AN/APG-30 radar set or manually by the chrot-
tle ranging control grip. The radar set control C-637/
APG-30 and the gun sight switch are located on the
rear of the left-hand control shelf. A mirror is in-
stalled oo the left-hand side of the windshield to
reflect the pilot’s eye and provides him with a visible
means of determining gun sight eye-level position.
The pilot must allow for gravity drop in tracking.
The necessity of smooth ranging and/or smooth track-
ing cannot be overemphasized. When tracking is er-
ratic, new target rates are generated so fast that the
proper lead cannot be generated. (For information
about manual gua sight range control, refer to para-
graph 4-7; for information about radar set AN/APG
30, refer to paragraph 4-8.)

4-6. GUN SIGHT. The MK 8 gyroscopic lead-com-
puting gun sight unit, located at the front of the
cockpit, is supporred on 2 mount bolted to the cockpit
cowling. The gun sight is held in position by a disk-
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{GUNSIGHT POSITION)
-
/ Games
s LART 7}
SPARE BULB HOLDERS '
ot FOR GUN SIGHT :@
arg
o
g on
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Figure 4-1. Armament Provisions (Cockpit)
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shaped fitting bolied to che bottom of the sight, which
fits into a spherical mounting clamp. The clump holds
the gun sight securely when the clamp locking bolt is
tightened. The mounting clamp can be loosened to
permit limited rotation of the gun sight in any direc-
tion when a boresight adjustment is required. A
oracket is incorporated for a recording camera. The
gun sight computes the lead which must be allowed
for the relative motion and range of a target and is
designed 10 compute for ranges varying from 600 to
2,400 feet. Allowance for graviry drop must be esti-
mated by the pilot. The pilot views the target through
a glass reflector, in which are reflected the images of
two reticle patterns projected to infinity by two inde-
pendent sighting systems, contained in the gun sight
housing. The fixed reticle image viewed by the pilot's
left eye consists of a cross, a 45-degree radial line ex-
tending from the cross into each of the lower quad-
rants, and arcs of circles from 10 to 70 mils radii in
increments of 10 mils below the cross. 1f desired. the
entire pattern for the fixed sight, except the cross, may
be blacked out by pushing down the fixed reticle
masking lever located on the upper left-hand side of
the sight head. The fixed image remains stationary and
establishes a line of sight which is boresighted with
the guns. A movable or gyro reticle image viewed by
the right eye makes apparent the angle of lead com-
puted by the sight and provides a means of ranging.
The gyro image consists of a center pip and a sur-
rounding circle formed by six radially disposed dia-
mond-shaped dots. For manual operation, proper de-
flection (movement) of the image to compensate for
target range is accomplished by the rotation of the
throttle ranging grip after the span indicaror is set to
correspond with a selected dimension of the target
aircraft, usually its wingspan. Manual rotation of the
range grip causes variations in the diameter size of the
gyro image circle and also variations in electrical
current supplied to the gyro rotor magnetic field.
Variations in the magnetic ficld cause a deflection of
the gyro mirror, and hence the image. For manual
operation, the pilot operates the range grip as required
to keep the target encircled by the inner tips of the
reticle image dots. As the target is approached, it
becomes larger to the eve, causing the pilot to rotate
the grip so that the diameter of the image will be
increased to kecp the target framed within the circle.
Automatic ranging operation of the gun sight is ob-
tained when the AN APG-30 radar set is locked on
the desired target. After the span is properly set, the
radar set controls the variations in the diameter of the
gyro image circle to kecp the target encircled. A light,
mounted on the cowl to the right of the gun sighe,
goes out when the radar set is locked on a targer.
When the light is on, the radar is radiating but is not
locked on a rarget. When under STAND-BY (MAN-
UAL) operation, the ranging throttle grip, by hand
rotation, controls the range setting of the MK 8 sight
unit. When under RADAR operation, the ranging
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throttle grip 1s not used for ranging, buc it is used
for uncaging the gyvro in the MK 8 sight unit. In this,
when the radar is Jocked on to a target, the gyro may
be uncaged by rotating the ranging throtde grip out
of the dewent 1o a position about half-way between
the extremes of rotation of the throttle grip. This per-
mits the gyro sight line o make its initial jump and
settle down at as long a wrget range as is feasible.
This results in smoother tracking, and is essential at
high speeds and at attacks at large angles off the tail
of the targer aircrafe. The gvro in the MK 8 sight unit,
however, will be automaucally uncaged whenever the
radar is locked on to a target und the target is at a
range of less than 2,400 feet. regardless of the setting
of the ranging throwule grip. Before commencing an
attack run, under both STAND-BY (MANUAL) and
RADAR modes of operation, the ranging throttle grip
should be placed in the detent position. Under
STAND-BY (MANUAL) operation, the detent posi-
tion of the ranging throtutle grip corresponds to the
high range end (2,400 feet) of the MK 8 sight unit.
The opposite position or rotation of the ranging throt-
tle grip corresponds to the low range end (600 feet)
of the MK 8 sight unit. The angular rotation of the
throttle grip produces a proportional change in range
of the range setting of the MK 8 sight unit, when used
with the AERO-2C gun sight controller. A gun sight
selector-dimmer unit (paragraph 4-12) allows the pilot
to select any one of four positions, "OFF,” "GYRO,"”
“FIXED & GYRO.” and "FIXED.” The light intensity
of the images may be varted by a rheostat control
located on the left-hand control shelf. The master gun
switch must first be rurned on to operate the sight. A
rubber crash pad is located on the sighting head for
protection of the pilot. Directly below the crash pad
there is a sight lamp cover. The lamps are readily
accessible, and should one fail in flight, the pilot can
replace it with one of the two spare bulbs which are
held in clips located just below the sight.

4-7. GUN SIGHT RANGE CONTROL—STAND-BY
—MANUAL. The gun sight range control installation
provides a means for the pilot to set target range dara
into the sight. Manual ranging control is accomplished
when the pilot operates the ranging throtde grip with
POWER switch of radar set control C-637 APG-30 in
“"STAND-BY — MANUAL" position. The gun sight
manual ranging control becomes inopegative when
radar set control C-637-APG-30 POWER switch is in
“ON RADAR" position. The ranging grip is bolted
to the right-hand throttle lever and consists of a cyl-
indrical handle containing a poteatiometer, a micro-
phone switch, and the necessary electric leads. Full
rotation of the grip causes the potentiometer wiper to
traverse from one end of the potentiometer resistance
winding to the other. It is rotated to keep the target
framed within the gyro image circle. The grip is
capable of 60 degrees of rotation to permit range ad-
justments varying from 600 to 2,400 feet. Decreasing
range requires that the grip be turned aft or counter-
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clockwise (as viewed from the inboard end). The
rotation of the ranging throttle grip causes the rota-
tion of the electrical wiper arm on the potentiometer
tnside the ranging throttle grip. The d-c voltage be-
tween this potentiometer wiper arm and the aircraft
metal ground corresponds to a setting of the ranging
throttle grip. The range setting into the MK 8 sight
unit is changed by an electrical motor in the gun sight
controller Aero-2C, which drives the MK 8 sight unit
through a flexible cable, and also, inside of the con-
troller, simulianeously the potentiometer wiper arm
of the servo response potentiometer. The d-c voltage
between the wiper arm of the servo response poten-
tiometer and ground likewise corresponds to the set-
ting of this potentiometer, and the range setting of
the MK 8 sight unit. A sensitive polarired relay in the
gun sight controller. AERO-2C detects the difference
between these two d-c voltages, and through another
relay drives the electric motor so as to reduce this
difference to0 as smaill a value as practicable, thus
changing the range input to the MK 8 sight uait to
correspond to the setting of the ranging throttle grip.
The rotation of the range input shaft to the MK 8
sight unit causes corresponding changes to the values
of the electric current in the range coils associated with
the gyroscopic lead computing sight. The strength of
the magnoetic field in these range coils controls the
extent to which the gyro mirror will be displaced
under a given rate of angular motion of the aircraft,
chis angular motion being the result of turning in a
pursuit course attack upon a target aircraft. The move-
ment of the gyro mirror causes the proper displace-
ment of the optical image when the aircraft is flying
along a pursuit course or curved attack. It is important
that the artack be executed in a smooth manner, or
otherwise the optical image will not have time enough
to settle on a steady or slowly changing deflection. In
operation, this lead computing gun sight provides a
"disturbed” optical system (rather than a “director”
system). A window in the adapter permits visual in-
spection to determine the position of the range num-
bers inscribed on the range drum. (Refer to paragraph
4-8 for information on ranging with radar ser
AN/APG-30.
4-8. GUN SIGHT RANGE CONTROL — AUTO-
MATIC.
Note

A-C power required for the operation of the

AN/APG-30 equipment must come from the

main iaverter, therefore, the AN/APG-30

equipment cannot be operated if the stand-by

inverter is in operation.

The AN/APG-30 radar set provides continuous and

accurate radar ranging information to the optical fire

control system. This equipment is designed only for

automatic ranging control, and while it relieves the

pilde of this one function, the target must be tracked

in azimuth and elevation. The automatic features of
k]
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this system allow the pilot to concentrate on flying
the airplane and tracking the target in azimuth and
elevation. The radar set control C-637/APG-30 is lo-
cated on the aft end of the left-hand control shelf. The
3-position toggle switch, on the forward side of the
control panel, is used for controlling the system. With
the toggle switch in the “ON-RADAR" position, rang-
ing is entirely automatic. Manual ranging may be
accormplished with the throttle ranging grip by plac-
ing the automatic range control toggle switch in

the "STAND-BY MANUAL" position. The radar
performs its functions of automatic search in range,
tracking fn ramge and delivering range informa-
tion to the gun sight system only after the antenna
has been trained on the target. Since the relationship
between the guns and radar antenns is fixed, radar
range information will be immediately available when
the target is framed and the radar is locked on the
target. Delivery of range information w the range
servo continues as long as the on target light remains
off (red light on left-hand control shelf). When there
is more than one target close to the radar line-of-sight,
the desired target may be selected by operating the
“RANGE GATE OUT" switch and noting the change
in reticle separation. This will only apply when the
reticle diameter can be observed to change with range.
In the RADAR mode of operation, the radar supplies
a d-c voleage that is proportional to range whenever
the radar is locked on to a target. (This voltage is 5
volts plus 20 volts per 3,000 feet of range). When the
radar is oot locked on to 2 target, an artificial range
equivalent to approximately 2,400 feet (21 volts) is
supplied for the purpose of causing the range input to
the MK 8 sight unit to be at its maximum range end.
This d-c range voltage from the radar is supplied as
one of the inputs to the servo, radar range AERO-1A,
along with a corresponding voltage from the servo
response potentiometer located in the gun sight con-
troller AERO-2C. The difference between these two
d-c voltage inputs is amplified in the servo, radar
range AERO-]A and is used to control the sensitive
polarized relay located inside the gun sight controller
AERO-2C, controlling the direction of rotation of the
electric motor in the controller in such a direction
that this volrage difference is reduced to a small value.
The same mechanical drive from this motor controls
the setting of the servo response potentiometer and
the setting of the range input shaft to the MK 8 shaft
unit.

4-9. EMERGENCY OPERATION. In case of failure
of the gun sight controller AERO-2C, and if repisce-
ments are not available, the MK 6 Mod 0 aircrafc fire
control system may he used by setting (on che ground/
carrier) the setting of the range dial on the MK 8 sight
unit to a selected value (1,200 to 1,500 feet, as deter-
mined by squadron commanders), and firing at che
target aircraft as the range passes through this region. -
The stadiametric span-setting handle must be set for
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proper wing span, as in the STAND-BY (MANUAL)
mode of operation.

4-10. The radar system is adjusted for operation and
controlled during flight by the pilot as follows:

a. Place POWER switch in "STAND-BY MAN-
UAL" position and check to see that light is on (amber
light). In this position the radar is’held in readiness,
but is not radiating. While the radar equipment is
held #y'readiness. the optical-mechanical range system
may BE Gsed.

b. Turn on fire control equipment; refer to para-
graph 4-3.

c. Place POWER switch in “ON-RADAR" posi-
tion prior to contact with target. Associated indica-
tor light (green) should go on. Oun-target light (red)
should also go on. The RANGE MAX control is used
to adjust the maximum range of the gate sweep. The
proper setting of this control will vary with the alti-
tude of the aircraft and should be adjusted so that the
range gates do not lock on ground reflections. (Refer

to paragraph 4-7 for informatioo about the manual .

gun sight sange coatrol.)

Note

If possible, the equipment should be allowed
to “warm-up” in “STAND-BY—MANUAL"
position for 15 minutes prior to its use. How-
ever, a 3-minute “warm-up’ period is suf-
ficient if necessary.

4-11. If it is desired to operate the AN/APG-30 radar
set without a 15-minute warm-up, the POWER switch
may be placed directly in “ON-RADAR.” However, a
3.minute delay period is required to secure complete
radar operation. In an emergency, the time delay cir-
cuit may be by-passed by switching the POWER
switch from “ON-RADAR" to "STAND-BY MAN-
UAL” Then the POWER switch should be switched
to “OFF” and back to "STAND-BY MANUAL” as
rapidly as possible. The POWER switch should then
be placed in "ON-RADAR.”

Note

After the POWER switch has been placed in
~ "ON RADAR,” the system should be trans-
mircting. If it is not, repeat the above proce-
dure. The above procedure may also be used
if the equipment appears to be malfunction-
ing after the normal 3-minute time delay.

4-12. GUN SIGHT SELECTOR-DIMMER UNIT. A
gun sight selector switch and dimmer switch are
Jocated on the aft end of the left-band control shelf.
When the master gun switch is turned to the “ON”
position, electric current is transmitted to the gun sight
selector-dimmer unit. The gun sight dimmer is a theo-
stat which varies the light intensity of the images. It is

that the intensity of the image be at a
maximum when facing into the sun. The 4-position
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gun sight selector switch permits the pilot to turn off
either the fixed or gyru image or have both on to-
gether. When the switch is in the “OFF" position, both
reticle images are out. In the "FIXED" position, only
the fixed image appears. When the switch is in the
“FIXED & GYRO" position, both images are on, and
the angle set up berween the gyro pip and the fixed
cross forms the angle between the line of sight and the
bore axis of the guns, thus indicating the size of the
lead angle. In the "GYRO" position, only the gyro
it}cage is visible. This provision is made for pilots who
prefer to use only the gyro image when tracking.

4-13. TESTING FIRE CONTROL SYSTEM.

4-14. To ground test the MK 6, Mod 0, fire control
system, observe the following procedure:

a. Power control switch—"OFF.”
b. Master gun switch—"ON.”
c. Landing geac control handle—"LAND.”

d. Attach external source of electric power, and
check to make sure master gun switch is automatically
thrown to "OFF" (this may take approximately 30
seconds). The master gun switch ‘being thrown to
“OFF” indicates that the armament safety limit
switches are operating properly.

e. With power control switch "OFF” and external
electric power connected, push armament disabling
safety switch (in the nose wheel well) and then turn
master gun switch "ON.”

f. Place gun sight selector switch in “FIXED" posi-
tion. Only fixed reticle image should be visible. Move
reticle masking lever up and down to determine
whether it blacks out area below fixed cross. Check
masking lever for freedom of travel.

g Move selector switch to "FIXED & GYRO" posi-
tion. Both reticle images should be visible. Determine
whether images are properly aligned.

b. Place selector switch in "GYRO" position. Only
gyro image should be visible.

i. Move selector switch back to “FIXED & GYRO”
position. Rotate gun sight dimmer to ascertain wheth-
er it varies light intensity of images.

j. Check for image parallax. Examine one image at
a time, moving the eye from side to side over the
width of the lens opening. There should be no appar-
ent shift of the reticle image with respect to the target
as the eye is moved. If the image shifts or moves more
than 3 mils in any direction, the lens is out of focus
and the sighting head should be replaced.

k. Operate throttle ranging grip. The gyro image
(pips) diameter should decrease as the grip is rotated
clockwise (as viewed from the inboard end), and
increase as the grip is rotated counterclockwise.

1. Place throttle ranging grip in extreme aft (coun-

" terclockwise as viewed from inboard end) position and

look through window on sight gear adapter. The range
drum should be positioned so that the numeral “6” is
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adjacent to the index mark. Romte grip to extreme
forward (clockwise) position. The range drum should

be positioned so that the numeral 24" is aligned with
the index mark.

m. Check movement of span-setting handle over span
dial. Movemeat should be free throughout entire range.
With bandle at the extreme left-hand (high) end of
the scale, turna range drum to minimom range (600
feet). The handle should not mave as che drum is
turned. If the handle moves, there is not sufficient fric-
tion between the bandle and crash pad plate. Pressing
against the crash pad to bend the plate slightly will
usually remedy this condition.

8. Open gun sight lamp cover and exagiine lamps.

If they show signs of blackening, replace them. Make
certain that two pew spare bulbs are iostalled in the
“stowage clips.

a. Check color of silica gel in cell ac back of the
sight. Dry silica gel should be brighe blue.

5 . e )
KN ’
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413, OXYGEN SYSTRM, e
e . R a .. .
- 4-16-GENERAL. (See figures 4-2 amd 4-3.) The oxy-
gea system consists of an oxygen cylinder, & cylindes
recharging installation, aad an sutoshatic positive-
pressure diluter-demand oxygen regulator with a built-
. in cylinder pressure gage and oxygen flow indicator.
" ~An sdapter assembly, to which the pilot makes his
oxygen mask connections for both normal and bail-out
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oxygen, is attached to a quick-disconnect receptacle on
the left-hand control shelf. Oxygen from the high-
pressure oxygen cylinder, located behind the seat
bulkbead, is directed through suitable tubing w the
automatic positive-pressure diluter-demand regulator
and then to the recepuacle and adapter assembly. In an
emergency seat ejection, the adapter assembly will au-
tomatically be disconnected from the quick-disconnect
teceptacle and the pilot's normal oxygen supply will
be interrupred. The pilot’s bail-out oxygen cylinder
{government-furnished and -installed) will furnish
the pilot oxygen only after the bail-out cylinder ring
has been pulled. The ring may be pulled, at the pilot’s
discretion, either before or afcer ejection. All oxygen
tubes are color-coded with }2-inch bends of light

_green.

4-17. AUTOMATIC POSITIVE-PRESSURE DILUT-
ER-DEMAND OXYGEN REGULATOR, (See figure
4-4.) The automatic positive-pressure diluter-demand .
oxygen regulator is Jocated on the forward portion of
the left-bamd: contro] shelf. All controls for. operating

- the regulator are mounted on its face. Under normal

conditions the air valve, kaob should be set 'in the
“NORMAL OXYGEN"  position. This, provides the
pilot with sn sir-oxygen mixture &pion demsnd, that
is;oaly upon iahalation. The exact ratio of air to oxy- -
gen depends upon altitude. (At altitudes shove 28,000

_t0 32,000 feet pure oxygen is automatically supplied

through the demsnd gysrem.) Jf excessive .carbon
monaside or other noxious or irritating gas 3 present,
the air vatve dnob should be switched to the 1009
OXYGEN" position regardless of altitude. This setting _

“will provide pure oxygen through the dénmgnd sys-
tem. If symptoms suggestive -of anoxia occar .tbg

. ,_;l‘

S T

v_ _ _ OXYGEN CONSUMPTION TASLE -
 APPROXIMATE HOURS OF OXYGEN — ONE MAN — AIR VALVE “NORMAL OXYGEN“. _,‘,'
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AUTOMATIC POSITIVE PRESSURE
DILUTER-DEMAND
OXYGEN REGULATOR

LEFT-HAND
CONTROL SHELF

1

OXYGEN CYLINDER

> LEFT-HAND RADIO
ACCESS DOOR

Figure 4-3. Oxygen System

safety knob should be operated. This will deliver
oxygen 1o the mask at a pressure of 134 ( =1%) inches
of water, permitting a small pressure to build up inside
the mask and will prevent inboard leakage at the mask.
The safety knob may be used at any alticude ac which
anoxia is suspected; however, it should not be used
routinely since the use of the safety pressure knob at
low altitudes reduces the effectiveness of the air diluter
and causes increased oxygen consumption. At equiva-
lent cabin pressures above 35000 feer, oxygen as
required is automatically delivered to the mask and
operation of the safety pressure knob is unnecessary

and may be uncomforuble. 1f for any reason the regu-
lator becomes inoperative in flight, the oxygen bail-out
equipment should be activated and the pilot should de-
scend below 10,000 feet. With a tight mask and with
the regulator supplying 100 percent oxygen, the max-
imum ceiling is approximately 13,000 feet. The pres-
sure gage on the regulator indicates oxygen cylinder
pressure at all times. The cylinder pressure should not
be exhausted below 300 psi except in an emergency.

4-18. OXYGEN FLOW INDICATOR. A shutter-type

oxygen flow indicator on the regulator blinks rapidly
when the regulator is functioning properly and pro-
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Figure 4-4. Oxygen Regulator
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viding the pilot with undiluted oxygen or air-oxygen
mixture.

4-19. OXYGEN SYSTEM PRESSURF GAGE. A pres-
sure gage incorporated into the face of the regulator
adicates oxygen system prussure.

4-20. BREATHING TUBE. The standard breathing
tube extends into the cockpit in conjunction with the
quick-disconnect apparatus at the aft end of the lefc-
hand control shelf.

4-21. OXYGEN MASK. L is recommended that a
pressure breathing type mask, such as type A-13, be
used with the automatic positive-pressure diluter-de-
mand regulator. A leak-proof fit of the mask around
the face is esseatial to insure the proper supply of
oxygen at high altitudes.

422 PREFLIGHT CHFCK PROCEDURE. The fol-
lowing check should be made prior to each flight in
which oxygen is to be. or is likely to be, used:

a. Oxygen system pressure gage should read 1,800
psi if cylinder is fully charged. If the cylinder pressure
has decreased by more than 50 pounds in 24 hours, the
leakage is excessive and the system should be submitted
to & "Ground Crew Test” prior to use.

Note

An increase of 3.5 psi for each degree (Fahr-
enheit) that the temperature rises above 70°F,
and a decrease of 3.5 for each degree that the
temperature drops below 70°F are to be
allowed for temperature changes.

b. Put on mask. Check fit by placing thumb over
disconnect at end of mask tube and inhaling lightdly.
If mask is leak-proof, it will adhere tightly to the face
and inhalation will be resisted. If mask leaks. tighten
mask suspension straps and. ‘or adjust the nose wire.
DO NOT USE A MASK THAT LEAKS.

c. Connect mask to oxygen system tube.

d. Breathe several times with the regulator valve in
the "NORMAL OXYGEN" and “100% OXYGEN"
positions in turn, to check regulator operation, and
observe oxygen flow indicator for “blink,” verifying
positive flow of oxygen.

Note

Since oxygen flow at sea level is negligible
when the regulator is in the "NORMAL
OXYGEN" position, the low meter may not
operate on the ground when the regulator
handle is in that position. In this case, turn
the air valve to 1009 OXYGEN" position
and test again. The air valve should be turned
to "NORMAL OXYGEN" after the check.

Section 1V
Paragraphs 4-18 to 4-23

| CAUTION !

............
Do not exhaust cvlinder supply below 300 psi
exceprt in case of emergency.

4-23. OPERATING INSTRUCTIONS.

a. Use oxygen constantly during day flights when
the airplane alutude exceeds 10,000 feet, during night
flights when the amrplane altitude exceeds 5,000 fect.
when on combat missions, and when on training mis-
sions simulating combat.

b. Check the pressure gage. (Theé pressure gage
should read approximately 1,800 psi for a fully charged
cylinder.)

c. Set the wir valve to "NORMAL OXYGEN" for
normal flight conditions. Only when the presence of

carbon monoxide or other noxious gases is suspected
should the air valve be set to 10097 OXYGEN.”

d. Put on oxygen mask, fully engage disconnect
coupling, and attach clip to shoulder harness
) sufficiently high on the chest to permit un-
mmpeded movement of the head.

\ .

e. Check mask fic peridically by squeezing mask
tube and inhaling lightly [f there is no leakage, mask
will adhere tightly to the face and defin:te resestance o
inhalation will be encountered. If mask leakage s
indicated, tighten mask suspension.

f. Breathe normally. Make frequent checks of the
following:

(1) Cylinder pressure gage for amount of oxygen
remaining.

(2) Oxygen flow indicator for flow of oxygen
through the regulator.

(3) Mask fit by squeezing tube and inhaling.

& Do not exhaust supply cylinder below 300 psi
except in case of an emergency.

Note

The safety pressure knob may be used at any
altitude at which anoxia is suspected; how-
ever, it should not be used routinely since
the use of the safery pressure knob at low
altitudes reduces the effectiveness of the air
diluter and causes increased oxygen consump-
tion. If for any reason the regulator becomes
inoperative in flight, the oxygen bail-out
equipment should be activated and the pilot
should descend below 10,000 feer.
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4-24. COMMUNICATION AND ASSOCIATED
ELECTRONIC EQUIPMENT.
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Table 1. Communication and Associated Electronic Equipment

Type Designation U'se
VHF AN 'ARC-1 Two-way voice
communicdgion.
Navigation AN/ARR-2A Navigation
Radio receiving
IFF AN’ APX-6 Identification
Radio AN/ ARN-6 1. Homing compass
Compass 2. Position finding
3. Receiver
4. Direction finder
Radio AN APN-1 Measures absolute
Altimeter altitude
Radar Range AN APG-30 Automatic ranging
Fquipment

Figure Reference Remarks
4-5 Frequency range 100
to 156 megacycles.
- — - A A
4-5 Frequency range 234
to 258 megacycles.
4-5
45 Frequency range 100
to 1,750 kilocycles.
- - - [
4-7 Frequency range 420
- to 46@ mcgacycles.
4-6

4-25. OPERATION OF RADIO EQUIPMENT.
4-26. UPON ENTERING COCKPIT. The radio con-
trol panels on the right-hand control shelf provide
remote control of the electronic equipment except for
microphone operation, radio compass indicator, radio
altimeter, and radar range control. The radar control
panel is located on the gft end of the left-hand control
shelf. The radio compass indicator and radio altimeter
are located on the instrument panel. The microphone
switch and manual ranging control are integral com-
ponents of the right-hrand engine throttle control. The
master radio switch must be on to operate the VHF
(AN/ARC-1), navigation radio (AN ARR-2A), and
radio compass (AN'ARN-6) equipment. All radio
gear requires a |-minute warm-up period except the
radar range equipment which normally requires a 15-
minute warm-up period.
4-27. VHF VOICE COMMUNICATION. The VHF
(AN 'ARC-1) radio equipmeat provides 2-way voice
communication between aircraft and ground stations
on any of the nine prearranged main-channel com-
munication frequencies or on a guard-channel fre-
quency. Incoming signals are received at all times
except during transmission. The change from the re-
ceiving to the transmitting condition is made simply
by operating the microphone push button on the
right-hand engine throttle control. An AT-145 B A
antenna on the underside of the right-hand wing outer
panel is used jointy by this unit and the AN/ARR-2A
equipment.
Note

For an actual operating test of the equipment,

it is necessary that signals be present on the

channels to be operated. In the absence of

signals, the squelch circuit reduces the re-

ceiver output to zero so that it is impractical

to gage receiver performance.

4-28. VHF RECEPTION.
a. Set power switch on master control panel to "ON"
position, GUARD-MAIN switch to "BOTH" posi-

tion, and CHAN-SEL switch to desired main chan-
nel. The equipment will be ready for reception of
incoming signals on guard channel and selected
main channel after vacuum tubes reach operating
temperature.

b. To increase selectivity of signal while equipment
is operating on main channel and monitoring guard
channel ("BOTH" position of switch), turn switch
to either "GUARD"” or “MAIN T/R” position, de-
pending upon incoming signal.

c. Control volume by use of COMM VOLUME
knob on master control panel.

4-29. VHF TRANSMISSION. Communication trans-
mission with the VHF equipment is controlled by the
same operations as receiving and may be accomplished
by simply depressing the microphone button on the
throttle control handle. When the GUARD MAIN
switch is in the "MAIN T 'R" or "BOTH" positions,
transmission takes place on the selected channel (i.e.,
1, 2, 3, etc.). When the switch is in the "GUARD"
position, transmission takes place on the guard channel.

WARNING

These instructions are subject to local limita-
tions regarding radio silence.

i-30. NAVIGATION RECEPTION. The navigation
receiver (R-iA 'ARR-2) is a remotely controlled super-
heterodyne receiver used for navigation operations. It
receives either voice or telegraph signals on any one
of six modulated-frequency channels. When used for
navigation, a beat frequency oscillator groduces an
audible beat note, and when used for reception of voice
modulation, the beat note oscillator is cut out.

4-31. NAVIGATION RECEPTION — OPERATION.

a. Turn master radio switch "ON."”
b. Set CHAN-SEL switch to assigned channel num-
ber.
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c. Set NAV.VOICE control to "NAV.” The
“"VOICE" setting is not used for navigating. If
“VOICE™ 15 to be used, special instructions are given
before wake-oil.

d. Increase volume by turning SENS control slow-
Iy clockwise to obtain a usable signal.

e. Adjust PITCH control for clear tone and re-
adjust SENS control for audible signal.

Note
Minimum volume is essential for accurate in-
terpretation of navigation signals. Loud sig-
nals can be 1naccurate.

4-32. RADIO COMPASS (AN, ARN-6). The radio
compass equipment is designed to guide the aircraft
to a transmitting station art its destination or to take
bearings on transmitting stations as an aid to naviga-
ion. The radio compass indicator continuously indi-
cates the direction of the transmitting station witch
respect to the aircraft heading. While the equipment
is being used as a radio compass, the pilot can also
hear the station signals and thus obtain weather re-
ports ar other flight information. In addition, it may
be used as a radiv communication receiver. The con-
trol panel is located o the right-hand control shelf,
and the indicater is located on the instrument panel.
TUNING < The radio compass can be used to perform the fol-
Ty lowing major functions: homing compass operation,
position finder using automatic and aural-null methods,
and receiver operation using "ANTe or "LOOP.”

4-33. RADIO COMPASS—HOMING OPERATION.
To use the radio compass unit for homing operation,
use the following procedure:

a. Turn funcuon switch (OFF-COMP-ANT-LOOP
switch) to "COMP"” position. .

b. Rotate band switch to select frequency range in
which operation is desired.

c. Turn TUNING crank to desired station fre-
quency and tune for maximum swing of runing meter.
Place CW-VOICE switch in "CW” paosition for greater
tuning accuracy and return switch to "VOICE" posi-
tion after tuning.

d. Adjust AUDIO (volume) control for desired
headser level.

e. Listen for station identification to be sure that
correct station is being received.

f. Turn VAR knob on indicator located on instru-
ment panel until azimuth zero is at index.

g. Indicator pointer will now show bearing of sta-
tion relative to aircraft heading. For aircraft homing,
aircraft must be turned so that indicator pointer is at
zero and station is directly ahead. Correction must be
made for crosswinds as described in the Handhook of
Maintenance Instructions for AN ARN-6 equipment

Figure 4-5. Radio Console (AN 16-30ARNG-3).
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4 3 AUTOMATIC POSITION-FINDING OPERA.
TION Use the following procedure to take automatic
hearirus for a radio fix.

a. Sclect three stations whose grographical locations
are approximatcly equally spaced about the airplanc,
tune them in, identify each, and log their dial readings.

b. Adjust VAR knob on indicator until its bearing
scale at index is same as true magnetic heading of
airplane.

c. Set function switch to "COMP.”

d. Tune in selected siations one after another in
rapid succession while flying a steady level heading
and record bearing of each as indicated by “tail” of
indicator pointer.

e. Recurded bearings will be  station-to-airplane
bearings from north and may be plotted to obtain a
position triangle.

4-35. AURAL-NULL POSITION-FINDING OPERA-
TION. Use the following procedure to obtain aural-
null bearings for a radio fix:

a. Select three stations to be used and set indicator
bearing scale as described in paragraph 4-34.
b. Set function switch to "LOOP.”

c. Tune in desired station, rotating loop, if neces-
sary, by means of the LOOP L-R switch for maxi-
mum signal. Direction and speed of loop rotation are
controlled by direction and amount of LOOP L-R
switch rotation, respectively.

d. Use LOOP L-R switch as directed in step ¢ to
rotate loop for minimum hecadset volume and record
bearing shown by indicator pointer. Definition of
null may be obtained by using "CW"" operation and by
turning AUDIO control fully clockwise and locat-
ing null by either listening for minimum audio signal
or noting a counterclockwise dip of tuning meter
pointer.

e. Position finding in LOOP operation is subject
to a 180-degree error since there are two null points
in a 360-degree rotation of the loop. This error is over-
come by keeping aware of the general geographical
location and by selecting stations located well to either
side of the course.

4-36. RECEIVER OPERATION WiTH NONDIREC-
TIONAL ANTENNA. Use the following procedure
for receiver operation using nondirectional antenna:

a. Turn function switch to “"ANT.”
b. Turn band switch to desired frequency range.

¢. Throw CW VOICE switch to “"CW"” for recep-
tion of unmodulared signals or to “VOICE" for recep-
tion of modulated signals.

d. Tune in desired station with TUNING crank.

e. Adjust AUDIO control for desired headset vol-
ume.
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4-37. RECFIVER OPERATION WITH LOOP AN-
TENNA. The procedure for receiver operation with
the Juop antenna is the same as the procedure described
in paragraph - 36 except that the function switch is
set on "LOOP” and the loop must be adjusted for
maximum sigoal using the LOOP L-R switch. Re-
adjustments of loop may be necessary, especially if the
flight course is not straight.

Note
Cone-of-silence indications of radio ranges are

not always reliable while receiving on
“LOOP.”

4-38. IFF EQUIPMENT. The Radar Identification Sct
AN APX-6 is an airboroe transpondor and is one of
several equipments which may be operated together to
provide a system of electronic identification and recog-
nition. The purposes of the AN APX-6 IFF equip-
ment are: (1) to identify the airplane in which it is
installed as friendly when correctly challenged by an
interrogator-responsor associated with friendly shore,
shipboard, and airborne radars and (2) 1o permit sur-
face tracking and control of aircraft in which it is
installed. Funcuonall). the AN APX-6 IFF equlpment
receives challenges, Which are inidated by an mterrog
ator-respoasor, and transmits replies back to the inter-
rogator-responsor  where the replies are displayed,
along with the associated radar targets, on the radar
indicators. When a radar target is accompanied by a
proper IFF reply, as transmitted by the AN APX-6
IFF equipment, that target is considered friendly.

4-39. IFF EQUIPMENT — OPERATION. (See fig-
ure 4-5.) All controls required for operation of the
AN APX-6 IFF equipment are located on the C-
544 APX-6 Radar Set Control. This unit is located on
the right-hand control shelf and operation is as fol-
lows:
Note

A-C power required for the operation of the

AN/APX-6 equipment must come from the

main inverter, therefore, the AN APX-6

equipment cannot be operated if the stand-by

inverter is in operation.

(1) To turn equipment on, rotate MASTER selector
o "NORM."”

(2) To indicate emergency or distress, press red dial
stop and rotate MASTER selector to "EMERGENCY."

(3) To maintain equipment ready for instant use
but inoperative, rotate MASTER selector to “STDBY.”

(4) The detent position labeled "LOW™ on the
MASTER selector should not be used except upon
proper authorization.

(5) The switches labeled “MODE 2” and “MODE
3" should be set to their "OUT™ positions unless other-
wise directed by proper authority.

(6) To explode desiructors within equipment, raise
switch guard labeled "DESTRUCT" and raise switch
handle to "ON" position.
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LEFT-HAND CONTROL SHELF —__

Figure 4-6. AN/APG-30 Control Panel

WARNING

Do not fire destructors unless the AN/ APX-
6 IFF equipment is in danger of falling into
enemy hands. When in doubt about the secu-
rity of the area you are forced to land in, fire
the destructors.

(7) To secure equipment, rotate MASTER selector
to "OFF.”

(8) 1f destructors were fired during flight, notify
your Commanding Officer.

4-40. RADAR RANGE EQUIPMENT. The radar
range equipment, AN APG-30, automatically pro-
vides continuous and accurate radar range information
to the optical fire control system in the airplane. Every
second the radar makes three searches through the
range from 150 to 3,000 yards. The search is made with
a beam whose half-power points are found within an
18-degree cone. Upon encountering a target in a
search, the radar automatically locks and thereafter
tracks the target in range at a maximum tracking rate
of 1,000 knots per hour. The pilot is automatically
warned that the radar is locked on and tracking a tar-
get by a red warning light on the control panel on the
lefr-hand control shelf. As soon as the radar is locked,
the target range voltage is automatically fed into the
computer through the computer servo system.

Note
A-C power required for the operation of the
AN, APG-30 equipment must come from the
main inverter, therefore, the AN APG-30
equipment cannot be operated if the stand-by
inverter is in operation.

Section IV
Paragraphs 4-39 to 442

4—41. RADAR RANGE — OPERATION. This system
operates on the pulse transmission, reflection, and de-
tection radar principle. These pulses of r-f energy are
transmitted from the transmitter-receiver unit through
a waveguide directional coupler to a cone-shaped horn
antenna. The target echoes are received by the antenna
that transmits the pulses and the detected return signal
is fed to the range unit. This unit makes use of double
range gates that will automatically lock on and track
the target in range. The pilot is informed by a glow-
ing light that the range to the target is being con-
tinuously fed to his gun sight. The range uait com-
putes the range, transforms it into d-c voltage, which
varies linearly with the time interval between trans-
mission and reception, and supplies it to the range
servo. This unit converts the high-impedance d-c
radar range voltage to another voltage with the proper
characteristics to drive the gun sight controller, which
in turn drives the mechanical output cable to position
the range shaft of the lead-computing gun sight at a
setting corresponding to the target range. The pilot
can control the operation of the system through the
control unit mounted on the left-hand side of the cock-
pit. (Additional information about the AN/APG-30
equipment is given in paragraph 4-8.)

4-42. RADIO ALTIMETER (AN/APN-1). The ra-
dio altimeter is used to provide direct measurement of
“absolute altitude” (terrain clearance) during flight.
The equipment provides altitude within two ranges:
a low range from 0 to 400 feet and a high range from
400 to 4,000 feet. The altitude indicator reading will

757 so—Boo 275

ALTITUDE
LmIr
SWITCH

Figure 4-7. Radio Altimeter Limit Switch
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N
normally fluctuate with changes in terrain clearance
when Hying over rough or obstructed terrain, or
through bumpy air. At drop-out aluwudes, that 1s, alu-
tudes considerably above the upper limits of eicher
range of the altimcter, the altitude indicator pointer
may be expected to fall back from its full stop position.

4—43. RADIO ALTIMETER—OPERATION. Use the
following procedure for operating the AN APN-]
radio altimeter:

a. Set RANGE switch on indicator located on in-
strument panel to required range. When on ground or
in flight at an altitude below {00 feet, always use low
range (0 to 400 feet). When in flight ac an altitude
above 400 feet, use high range (400 to 4.000 feet).

WARNING

The high range is not calibrated for and must
not be used ar altitudes below 400 feet. Under
conditions of poor visibility, always use the
low range when flying at altitudes below

600 feet.

b. Set altitude limit switch, located on right-hand
control shelf, for desired preset altitude (altitude of
reference for limit indicator). The red light, located
on the instrument panel, is the altitude limit indicator
signal. This light indicates flight below the control
range corresponding to the preset altitude determined
by the altitude limit switch setting, thereby relieving
the pilot of constant attention to the altitude indicator
scale. The setting of the altitude limic switch gpay be
changed at any time to a new preset altitude.

c. Power control switch —"BATTERY AND GEN-
ERATOR.”

d. Power switch on indicator clockwise to "ON"
position.

e. After allowing an interval of approximately one
minute for tubes to heat, pointer of indicator will have
moved from its sub-zero stop position to some other
position, indicating that equipment is operating.

r————

{caution |

When the airplane is on the ground, the indi-
cator pointer may not indicate zero reading
for this condition.

f. To stop the equipment, turn the power switch
counterclockwise o "OFF" position.

4-44. PILOT'S RADIO AND RADAR CHECK LIST.

4-45. BEFORE TAKE-OFF. The pilot shalf make the
following radio equipment check before take-off.

8. Check with line crew to make sure that a com-
plete destructor circuit test has been made for IFF

eqgipment.
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b. Connect quick-disconnect headphone cord 1o re-
cepracle on lefr-hand conrtrol shelf.

¢. Set power control switch — "BATTERY AND
GEN

d. Set main inverter circuit breaker control switch
-—"RESET.”

c. Set inverter transfer switch— "MAIN.”

f. Master radio switch—"ON."”

g- Set up VHF receiver controls and adjust COMM-
VOLUME knob on master panel.

h. Set up NAVIG controls.

i. Set up radio compass controls.

j. Set up IFF controls.

k. Set up radio alumeter controls.

. If local security regulations permit. select de-
sired transmitter channel and make test transmission
with base station on VHF.

m. Turn radar range power switch to "ON" and
check for illumination of green and amber lights on
control panel. Turn power switch "OFF.”

Note

If che flight is to be a combat mission, the
radar range equipment must be submitted to
a ground crew check prior to take-off.

4—46. AFTER LANDING. The
should be made after landing.
a. Turn radio master switch "OFF.”

following check

b. Turn master control on IFF panel "OFF.”
¢. Turn radar range power switch "OFF.”
d. Turn power control switch "OFF.”

4-47. AIR-CONDITIONING AND PRESSURIZING.

i—18. GENERAI. The high-altitude performance of
this airplanc and the potentially extreme temperature
changes imposed on the cockpit from various combi-
nations of air friction and ambient air temperatures
demand an air-conditioning and pressurizing system
for the safety and increased efhciency of the pilor.

+—49. The main components of the system are: a re-
frigeration unit assembly with an air-driven turbine,
an automatic cabin pressure regulator, a dump safety
valve, an electrical thermostat system, and an emer-
geney fresh air door. Hot air for the pressurizing
and air-conditioning system is taken from the two jet
engine compressor sections, and cooled as necessary in
the refrigeration unit, from which it enters the cockpit
area through three inlet ports. The normal air exhaust
from the cabin is through the pressure regulawr.
Switches for controlling the pressurizing and air-con-
ditioning equipment are located on the right-hand
control shelf. The main components of the electrical
system are: a cabin thermostat, a supply air anticipator,
a control box, and the coatrol switches. Emergency
fresh air is obtained by opening the door located in the
lower aft portion of the right-hand side of the wind-
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Figure 4-8. Air-Conditioning and Pressurizing System
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shield when the air-conditioning switch is in the
"OFF" position.

Note

Except when selecting ¢mergency fresh air,
this door shall be tighty closed to avoid
lcakage.

4-50. The system provides for cockpit pressurization
as follows: Up to 10,000 feet cabin altitude, there is no
pressurization. At cabin altitudes above 10,000 feet,
the cabin altitude pressure is maintained at the 10,000-
foor airplane altitude value until the airplane reaches
18,000 feet, at which time 4 2.75-psi pressure differen-
val between cabin altitude and airplane altitude is
reached. From 18,000 feer 1o 38.000 feet, the 2.75-psi
pressure 'differential is maintained, and above 38,000
feet the pressure differential is reduced to within safe
limits under conditions of explosive decompression.

4-51. COCKPIT TEMPERATURE CONTROL. To
obtain normal cockpit temperature (70 F), operate
the system control switches as follows:

a. Place air-conditioning switch "ON."

b. Place COCKPIT AIR TEMP CONTROL rheostat
in neutral (control knob in vertical position).

¢. Place cockpit air momentary override switch in
“AUTO.” The above switch settings will, through the
anticipator and the thermostat, automatically seek the
normal cockpit temperature of 70 F at all times except
for short periods at extreme operating conditions.

Note
When taking off in rain or on a slushy run-
way, the air-conditioning switch should be in
the “OFF" position to prevent fogging in
the cockpit.

4-52. 1f it is desirable to have the cockpit temperature
above or below 70°F, the COCKPIT AIR TEMP
CONTROL rheostat may be turned either counter-
clockwise for “COLD,"” or clockwise for “HOT" posi-
tion. If the "HOT" position is selected and still more
heat is desired, it may be obtained by setting and
holding the COCKPIT AIR momentary override
switch in the "HOT” position and returning to "OFF"
when desired heat is obrained. This will override the
anticipator and the thermostat. No automatic tempera-
ture control is provided with the COCKPIT AIR mo-
mentary switch in the "OFF" position. Changes in

altitude, power, and ‘or airspeed will cause large and -

rapid changes in supply air temperature. It is therefore
recommended that manual control be used only when
necessary in steady level flight. A fresh air intake door
is installed to provide additional fresh air according
to the needs of the pilot. By rotating the cup, located
on the right-hand side of the windshield at station
42.5, a scoop is projected into the air stream and fresh
air is scooped into the cockpit.
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Note

When high ambient humidity and tempera-
ture exist, fog or snow may enter the cockpit
from the air-conditioning system. To aid in
dispersing fog, the rheostat may be adjusted
to "HOT.”

4-53. COCKPIT PRESSURE. A pressure regulator,
which is veated to outside atmospheric pressure
through a hole in the floor on which it is mounted,
maintains a pressure differential berwcen the inside
and the outside of the cockpit by controlling the rate
of discharge from the cockpit. The regulator controls
cabin pressures at altitudes above 10,000 fect. Below
10,000 feet there is no pressurization. At altitudes
ranging between 10,000 feet and 18,000 feet, the
10,000-foot airplane altitude value is maintained. At
altitudes berween 18,000 feet and 38,000 feet, a 2.75-psi
pressure differential is maintained, and above 38,000
fect, the pressure differential is reduced to within safe
limits under conditions of explosive decompression.

4-54. A pressure dump and safety valve is provided
for automatically dumping the cockpit pressure when
the pre-ejection seat control handle is operated; for
relieving the cockpit pressure automatically if the
pressure exceeds a diffegencial of 3.0 (:.03) psi: and
for relieving a negative cockpit pressure with respect
to atmosphere. If the pressure regulator does not re-
lieve the cockpit pressure, the safety valve will relieve
the pressure when a differential of 3.0 (=.03) psi is
attained. If a negative cockpit pressure exists with
respect to atmosphere, as in a steep dive, the safery
valve will allow air to flow into the cockpit when the
pressure differential exceeds 1 (1) inch of water,
The valve is installed through the seatc bulkhead on
the left-hand side of the cockpit.

4-55. The canopy is sealed automatically ar altitudes
above 10,000 feet through inflation of a hollow
rubber seal. Air from the cngine compressor sections
is used for sealing the canopy. Air pressure (o the seal
is controlled automatically through a pressure control
valve, check valve, and a barometric valve. A spring-
loaded fitting on the right-hand side of the canopy
mates with a socket fitting when the canopy is closed.
When the airplanc is below 10,000 feet, the barometric
valve is closed, thereby shucting off the air passage to
the cabin seal. The bellows within the valve expands
at altitudes above 10,000 feet and closes off the by-pass;
this allows air to pass into the cabin seal. The check
valve delays the sudden loss of pressure through the
intake line in the event of engine failure or use of low
engine power at high alticude.

4-56. A defogger installation is used tosdiffuse hot
air, bled from the engine compressors, over the entire
flar portion of the windshield. A small amount of
conditioned air enters the cabin from the defogger
except when hot air defogging is utilized. Condensa-
tion may be prevented from forming on the inside of
the windshield by proper use of the defogging in-
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Figure 4-9. Anti-Blackout Valve

stallation. The defogger installation is controlied by
the pilot by means of the defogger control knob
located on the inclined panel of the right-hand control
shelf.

Note

If fogging conditions are anticipated, the
defogging system should be turned on at the
carliest opportunity. Unless the system is in
operation before actual fogging conditions
are encountercd, considerable time may be
lost in raising the temperature of the wind-
shield surface to clear it

4-57. ANTI-BLACKOUT SYSTEM. .
4-58. GENERAL. The anti-blackout suit system is in-
stalled for the purposc of inflating the pilot’s coverall-
type anti-blackout suit. Air pressure inflates the blad-
ders in the suit around the calves, thighs, and abdomen
of the pilot. The expanding bladders pull the suit
tightly around the veins, causing the circulation in
the lower part of the body to slow down and thus
maintain a regular flow of blood to the head. The
system is operated by pressure from the engine com-
pressor line which is passed through an air filter and
regulated by the anti-blackout control valve. There is
a short length of tubing from the anti-blackout valve

Section 1V
Paragraphs 4-56 to 4-61

to the ejection seat quick-disconnect recepracle located
on the aft end of the lefi-hand control shelf. (Para-
graph 4-61 provides complete nformation on the
quick-disconnect receptacle.y An accelerometer located
on the instrument panel records the number of g's
attained by the airplane. [t is used by the pilot for
reference in connection with the anti-hlackout sui,
but has no dircct connection with the anti-blackout
systen.

4-59. ANTE-BLACKOUT VALVE. The anti-blackout
control valve (‘Type JP-9V) is located on the aft end
of the left-hand control shelf. When the top of the
valve is adjusted to the "LO" setting, the valve governs
the supply ot pressure to the anti-blackout suit at 1.0
psi per g, starting at 1.75 g's. When turned to the "HI"
setting, the valve governs the pressure at 1.4 psi per g,
starting at 1.75 g's. The output in either case remainy
constant in spite of the variations in input pressure,
and once the valve is set the operation is complertely
automatic. The valve is equipped with a push button
for manual testing. This permits the pilot to pressurize
the anti-blackout suit temporarily during flighe or
ground test. .

4-60. QUICK-DISCONNECT UNIT.

4-61. The airplane is provided with a quick-discon-
nect unit to allow a complete break of the pilot's
microphone, headset, heated flying suit, anti-blackout
suit, and the nmuain oxygen line from the airplane.
(This break is accomplished when the pilot ejects the
scat.) The main components of the quick-disconnect
unit are a recepticle assembly, mounted on the left-
hand control shelf of the airplane. and an adapter
assembly with a counector asseinbly at its lower end.
This connector assembly is released when the seat is
ejected. A disconnect assembly is attached o the upper
end of the adapter assembly—-the lower half is part of
the adapter assembly end. and the upper half is clipped
to the pilot’s flying suit. For a complete installadion,

the upper half is inserted into the lower half and then

the pilot inserts his lines for aati-blackout, heated
flying suit, microphone, and headset. The main oxygen
connection is made by inserting the hose end of the
mask into the upper half of the disconnect. The pilot's
bail-out oxygen line is also inserted into this discon-
nect. The electrical conncctions from the adapter as-
sembly are made when the connector at the lower end
of the adapter is inserted into the receptacle mounted
on the left-hand control shelt. (For complete informa-
tion on the oxygen system, refer to paragraph 4-15:
for complete information on the anti-blackout suit and
valve, refer to paragraph 4-57.)
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LINE TO EMERGENCY
OXYGEN BAIL-OUT 8OTTLE *

1
SEAT CHAsSIST————n 11\

A

AY

\

HEAD SET ELECTRICAL LEAD

MICROPHONE
ELECTRICAL LEAD

\

s
A}

ANTI BLACKOUT
SUIT CONNECTION
\
ADAPTER ASSEMBLY

N OXYGEN REGULATOR

\

;)

¢

=+
Ry
P \
! N RECEPTACLE ASSEMBLY
\
[ FROM PRESSURE SOURCE
‘ i 1O ANTI.BLACROUT SUIT

- — —— OXrGEN tINE

RELEASE lEVEl\

FROM POWER SOLRCE TO
HEAD SET, MICROPHONE AND
HEATED FLYING ST .
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Figure 4-10. Pilot's Quick-Dijsconnect Unit
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INFORMATION WILL BE FURNISHED AT A LATER DATE
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Figure 1-1. Model F7U-1 Airplane
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Q31018183

AFT FUEL

FILLER CAPS
SECTION LIGHT HYDRAULIC RESERVOIR
' OlL FILLER CAPS FILLER CAP
FORWARD FUEL
FILLER CAP HYDRAULIC RESERVOIR
/ ENGINE AND AFTERBURNER
‘ ‘ ARRESTING GEAR TAIL UGHTS
RADIO ALTIMETER APN.I
PITOT TUBE
BATTERY \
S 7 |
V 43
ﬁ > :
- Kk !

o (LA
s
/4\‘\\‘

EJECTION SEAT

(See Figure 3-3)

QUICK DISCONNECT

(See, Figure 4-10)

CIRCUIT BREAKER _
(See Figures 1-26 , 1-27) oy

RADAR TRANSMITTER
APG-30

AFT INBOARD FUEL CELL

s

OUTBOARD FUEL CELL

WING TP

ARR-2A RADIO
LOOP RECEIVING OIL RESERVOIR RUNNING LIGHT
ANTENNA
ARC-1 TRANSMITTER OUTER PANEL FUEL FILLER
) RECEIVER FORWARD INBOARD NECK — WING FOLDED
> CANNON FUEL CELL
;iléNQS'GHT "EXTERNAL ELECTRIC OQUTER PANEL FUEL FILLER NECK
IFF RECEIVER TRANSMITTER POWER RECELPTA CLEAL WING SPREAD
iARE‘Kz COMPASS COCKPIT CONDITIONING
(See Figure4 8)
m?gqm APPROACH LIGHT OXYGEN SYSTEM
GUN CAMERA {See Figure 4-3)

Figure 1-3. General Arrangements
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ETRIEICEL I

EYE LEVEL MIRROR

INSTRUMENT BOARD

(See Figure 1-24 MK 8 GUN SIGHT

EMERGENCY
CANOPY RELEASE

RIGHT-HAND CONTROL SHELF
(See Figure 1-6)

CANOPY CONTROL

MAIN INVERTER CIRCUIT
BREAKER CONTROL SWITCH

‘CATAPULT HANDLE

LEFT-HAND CONTROL SHELF INVERTER TRANSFER

SWITCH

v+ < o g e e e s e s © . F——

AND BRAKE CONTROL

Figure 1-4. Cockpit — Looking Forward
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Q310131534

Lt

1. Engine Starter
2, Engine Ak Duct
3. Emergency Fusl Pump
4. Igniter Vahe
5. Eyelid Pressure Switch Air Lines
6. Quick-disconnect Clamp
7. Aherburner Fuel Lines
8. Afterburner Ejector
9. Aherburner Shroud
10. Thermocouples
11, Atterburner Eyslid Actuator Rod
12. Afterburner Eyelid Actuator
13. Diaplwagm Fire Seal
14, Aherburner Fuel Pump
15. lgnition Unit
16. O Resarvoir
5 17. Oil Lavel Indicator
18. Oil Pump
[} 19. Primary Fuel Control
20. Generator
7 21 Accetsory Drive Geor Box
22. Fuel Booster Pump
23. Hydroulic Pump

NOTE SHADED PARTS ADDED TO BASIC WESTINGHOUSE
ENGINE AND AFTERBURNER BY CVA n

Figure 1-14. Turbo-Jet Engine and Afterburner
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