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Figure 1-1. Model F3D-2 Airplane
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Figure 1-2.

. Nose radome

. Radar equipment compartment
. Nose landing gear

. Pilot’s and radar operator’s compartment
20-mm guns

Ammunition stowage

Catapult hook (both sides)
Fuel tank section

. Jet engine installations

Main landing gear

. Catapult hold back

. Radio equipment compartment
. Speed retarder brake

. Tail bumper gear

. Arresting hook

. Tail radome

General Arrangement Diagram
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Section |
Paragraphs 1-1 to 1-10

SECTION |

DESCRIPTION

1-1. GENERAL.
1-2. AIRPLANE.

1-3. The model F3D-2 night fighter airplane is a two-
place, jet-propelled, all-metal monoplane manufac-
tured by Douglas Aircraft Company, Inc., El Segundo
Division. Two J34-WE-36 (24C4E) Westinghouse
engines of the turbo-jet type are installed. An enclosed
cockpit accommodates a pilot and a radar operator
seated side by side. The entrance door (ditching
hatch) is a sliding panel in the upper section of the
cockpit enclosure. The forward windshield is flak-
resistant glass. The airplane is equipped with tricycle-
type landing gear and can take-off from the deck of a
carrier with the aid of a catapult, or from a shore base.
Landings can be made on an ordinary landing field,
or a carrier deck with the aid of arresting gear. Four
20-mm guns are mounted in the lower fuselage nose
section, two on each side of the airplane center line.
The airplane is equipped with speed brakes, one on
each side of the fuselage. The wings have 3° dihedral
and may be folded. The general arrangement of the
airplane is shown in figure 1-2. Principal dimensions
are as follows:

Length (ground line level)............ 45 ft. 614 1n.
Span (wings spread).................. 50 ft. O in.
Span (wings folded).................. 26 1 10 14;
Height (over tail—measured from

ground line) . i s iy ves gon o s vont 15 ft. % in.
Height (over wings—wings folded).... 16 ft. 6 in.
Height (maximum during folding)..... 18 ft. 6 in.
Normal gross weight

1350 gal. fuel. .. ccocvevrnecnriennns 24,650 lbs.

1650 gal. fuel:zou sion sas o van suwaws 26,750 lbs.

1-4. FLIGHT CONTROLS.

1-5. SURFACE CONTROLS. Conventional control
stick and rudder pedals are provided for the pilot
only. The rudder pedals may be adjusted simultane-
ously by means of a crank (figure 1-4, reference 32)
below the instrument panel.

1-6. GUST LOCK. The GUST LOCK control (figure
1-3, reference 8) is located on the left-hand console
outboard of the throttle quadrant. The forward posi-
tion of the control is “UNLOCK.” Moving the lever
aft to “LOCK” locks all of the control surfaces in
their neutral positions and, in airplanes BulNo. 124595

through 124664, operates a switch which opens the
electric circuit to the auxiliary hydraulic system pump-
motor. This prevents ground check operation of the
control surfaces until the gust lock system is unlocked.
A take-off with the control surfaces locked is pre-
vented by means of a rod attached to the control lever.
This rod engages the forward edges of the throttle
levers and prevents their movement from the aft detent
positions (engines off) until the gust lock is released.
To move the gust lock control from one position to
the other, a locking pin lever, located at the center of
the gust lock control quadrant slot, must first be
pressed inboard.

Note

All control surfaces should be in their neutral
position before applying the gust lock.

1-7. TABS. Controllable trim tabs are located in the
rudder, the left-hand aileron, and the elevator. The
trim tab controls (figure 1-3, references 3, 19 and 20)
are located on the left-hand console.

1-8. HORIZONTAL STABILIZER. The stabilizer is
attached with an angle of incidence of 2 degrees 30
minutes nose up.

1-9. WING FLAPS. The wing flaps are hydraulically
operated and are controlled by a lever (figure 1-3,
reference 5) located on the left-hand console. In air-
planes BuNo. 124595 through 124664 if the main
system fails, the auxiliary hydraulic control (figure 1-4,
reference 23) may be moved to the “EMERGENCY
WING FLAP” position to provide hydraulic pressure
for wing flap operation. In airplanes BuNo. 125783
and subs. if the main system fails, the emergency flap
system control (figure 1-4, reference 23) may be
moved to the "EMERG FLAP DOWN” position to
provide emergency air pressure for wing flap opera-
tion. (Refer to paragraph 3-37.) A combination wing
flap and landing gear position indicator (figure 1-4,
reference 41) is installed on the instrument panel. If
the flaps are down and the speed of the airplane is in-
creased beyond the point where the hydraulic pres-
sure counterbalances the air load on the flaps, the
flaps will begin to blow back. In the full down posi-
tion (40 degrees) blow back will begin at an indicated
airspeed of approximately 110 knots (125 mph).

1-10. SPEED RETARDER BRAKES. Hydraulically
operated fuselage-side speed-retarder brakes are con-
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1. Pilot’'s circuit breaker panel 14. Pilot’s relief tube
2. Pilot’s anti-g control 15. Throttle friction control
3. Rudder trim tab control 16. Auto pilot-yaw damper emergency-off switch
4. As'h tray 17. Radio—ICS transmit switch
5. Wing flaps cnnn:nl _ 18. Master engine switches
6. AN/ARN-6 radio compass control unit 19 Aileronteitab éontiol
7. Throttle controls .
20. Elevator trim tab control
8. Gust lock control o
9. Catapult hand grip 21. Pilot's shoulder harness lock control
10. Oxygen regulator light 22. Radio altimeter limit switch
11. Pilot’s oxygen regulator 23. Fuel boost pump switches
12. Landing gear emergency release handle 24. Pilot's personnel gear receptacle
13. Landing gear emergency release reset handle 25. External stores emergency release handle

Figure 1-3. Cockpit — Left Side
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trolled from a momentary contact type switch on the
inboard end of the right throttle control grip. Ap-
proximately 3 seconds are required to actuate the
speed brakes to the full open (45%) position and
approximately 1 to 1%2 seconds are required for clos-
ing. Any intermediate position can be obtained by
releasing the switch when the speed brakes have
reached the desired position. The brakes will open
only partially if operated while flying at speeds above
the blow back speed of 345 knots. After speed has
been reduced, the brakes can be opened further by
operating the control switch. A speed retarder brake
position indicator is installed on a panel at the left-
hand side of the pilot’s instrument panel on airplanes
BuNo. 124646 and subs. The indicator is a tumbling
disc type with three positions, “OPEN,” “PART
OPEN,” and “CLO.” When electrical power is off, the
disc will indicate “PART OPEN" which is the neutral
position on the instrument. With electrical power on,
the disc will indicate the true position of the dive
brakes. Airplanes prior to BuNo. 124646 will be
equipped with the indicator by service change.

1-11. AILERON SPOILERS. A spoiler is installed on
the upper surface of each wing forward of the wing
flap and inboard of the wing fold joint. The spoilers
are hydraulically actuated by pressure from the aileron
power boost system (see paragraph 1-43). Both spoil-
ers remain closed until the control stick is moved past
approximately 8 degrees left or right of neutral.
Beyond this position, the left-hand spoiler opens with
left wing down and the right-hand spoiler opens with
right wing down. Since the boost system pressure is
proportional to stick force, the spoiler angle depends
on stick force and the aerodynamic hinge moment
on the spoiler. Full spoiler opening is obtained with
a 30 pound stick force at the maximum indicated air-
speed. The spoiler is closed as the control stick passes
the 8 degree position on its return toward neutral.
Sequence valves are installed in the spoiler system and
in the wing fold system to prevent damage from inter-
ference between open spoiler and folded wing. The
valve system operates to prevent folding of a wing
until the respective spoiler is faired, and prevents the
spoiler from being opened after the respective wing

has been folded.

1-12. AILERON POWER BOOST SYSTEM. An
aileron 20:1 ratio power boost system operates from
pressure supplied by the auxiliary hydraulic system
(refer to paragraph 1-43). The boost system can be
mechanically disconnected from the aileron control
system by means of the AIL POWER BOOST REL
control (figure 4-2, reference 3) which is located
adjacent to the pilot’s center console. Once discon-
nected, the boost system cannot be reconnected dur-
ing flight. A spring-loaded mechanical advantage
shifter is installed in airplanes BuNo. 124609, 124621
and subs., and will be installed by service change in
all planes prior to those listed above. The shifter is
installed in the aileron control cable system to reduce

Section |
Paragraphs 1-11 to 1-15

manual forces on the control stick when hydraulic
pressure fails. It becomes effective automatically and
reduces aileron travel to half the normal travel.

1-13. G-3 AUTOMATIC PILOT CONTROLS. The
G-3 automatic pilot is electrically operated and is
energized whenever the main inverter is supplying
a-c power. The equipment, being continuously syn-
chronized to the airplane’s attitude and heading, is
ready to take control at any time. The ENGAGE button
is on the automatic pilot control panel (figure 1-4A,
reference 14) which is located on the center console.
The panel also contains the disengage button, the
miniature maneuvering control stick which introduces
automatically coordinated turns, the controls for
trimming the airplane in pitch and yaw, and the
switches for controlling constant altitude and return

to level flight.

After any interruption of the main inverter
power, allow seven minutes for auto pilot
vertical gyro to stop revolving before re-en-
gaging the main inverter. If this procedure is
not followed, engagement of the auto pilot
will result in an abrupt displacement of the
control surfaces.

1-14. The automatic pilot will maintain the airplane
in the same attitude and heading that it had at the time
the automatic pilot was engaged unless the airplane
is in a bank of over 10 degrees, in which case the air-
plane will be held in a coordinated turn. Return to
level flight may be made by momentarily depressing
the RETURN TO LEVEL pushbutton or momentarily
displacing the maneuvering stick from its neutral
position. The airplane may be flown with the maneu-
vering stick within the operating limits of £ 70 de-
grees in pitch and bank, and will continue to fly in
an attitude corresponding to the position of the stick.
Automatically controlled flight at a specific barometric
altitude is accomplished by depressing the ALT CON:-
TROL switch. When the airplane is put into a turn by
the maneuvering stick, the selected altitude will be
maintained even though the airplane is slightly out of
trim. If the airplane is maneuvered into a dive or climb,
the altitude control automatically cuts out and cuts in
again when the airplane is returned to level flight. The
altitude control is disengaged by pulling out on the
pushbutton or by disengaging the automatic pilot.

1-15. Automatic yaw damping, through control of the
rudder alone, is provided to increase airplane yaw
stability during manual flight. During manually con-
trolled turns, the rudder is automatically coordinated
by the yaw damper, maintaining ball centered turns
up to approximately a 45 degree bank. With banks of
more than 45 degrees, some “top” rudder must be
held to maintain altitude during a turn with yaw

RESTRICTED 3
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19.
20.
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Pilot's ventilating air outlet

Landing gear control safety lock
Landing gear control

Landing gear emergency release handle
Left-hand engine tachometer

Radio altimeter warning light
Right-hand engine tachometer

Radio altimeter

Right-hand turbine outlet temperature indicator
Airspeed indicator

Gun sight

Master direction indicator—G-2 compass
(5-2 compass control switch

Gyro horizon indicator

AN /APG-26 gun aiming radar scope
Gyro horizon fast erect warning light and switch
Master armament switch

Gun control switches

AN /ARN-6 radio compass indicator
Hydraulic pressure gage

Upper hatch emergency release handle
Accelerometer
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Auxiliary hydraulic system control
Emergency wing flap control*

24. Right-hand engine fire warning light
25. Fuel flow indicator

26. Free air temperature indicator

27. Clock

28. Check-off lists

29. Fuel quantity gage

30. Rate-of-climb indicator

31. Dual fuel boost pressure indicator
32. Rudder pedal adjustment crank

33. Turn and bank indicator

34. Dual oil pressure indicator

35. Altimeter

36. Oil temperature indicator

37. Gunsight light rheostat

38. Gunsight light selector switch

39. Bomb selector switches

40. Left-hand engine fire warning light
41. Wheels and flaps position indicator
42. Left-hand engine turbine outlet temperature indicator

*Airplanes BuNo. 125783 and subsequent.

Figure 1-4. Cockpit—Instrument and Armament Control Panel
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Lower escape chute door emergency release handle

Instrument lights rheostat
Pilot’s seat adjustment switch
Auto pilot engage switch

Auto pilot controller

Yaw damper engage switch
Arresting hook control handle
Cigarette lighter

Air conditioning and cockpit pressurization control

switch

SECURITY INFORMATION—RESTRICTED Section |
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Figurel -4 A.

10. Pilot’s AN/AIC-4 interphone control panel

11. Pilot's AN/ARC-1 VHF control panel
AN /ARC-27 UHF control panel*

12. Extension light switch

13. Extension light

14. Auto pilot control panel

15. Radar operator’s shoulder harness control lever
16. Instrument lights selector switch

17. Console lights rheostat

*Alternate installation.

Cockpit—Center Console
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damper engaged. If an uncoordinated turn, such as a
sideslip, is to be made with the yaw damper engaged,
the pilot must overpower the rudder. In airplanes
BuNo. 124595 through 124648, the yaw damper is
automatically disengaged during take-off or landing
when the landing gear is extended. In airplanes BuNo.
124649 and subs., however, the yaw damper is auto-
matically disengaged only when the airplane is on the
ground. In airplanes BuNo. 125792 and subs., “'force
links,” which permit manual control of the rudder
without the need to overpower it even though the yaw
damper is engaged, are installed. With force links in-
stalled and the yaw damper engaged, rudder control
forces are only slightly higher than those normally
experienced without the yaw damper engaged.

Note

Until airplanes BuNo. 124649 through
124664, 125783 through 125791 have force
links installed by service change, it will be
necessary to overpower the yaw damper if
rudder control is needed during an approach
and landing, unless the yaw damper is disen-
gaged by pulling out the YAW DAMPER
switch. Approximately 150 pounds of force
on the rudder pedals is needed to overpower
the yaw damper.

On airplanes prior to BuNo. 124604, the auto pilot
and yaw damping system is inoperative unless the
YAW DAMPER PUSH TO ENGAGE switch (figure
1-4A, reference 6) has been incorporated by service
change. Airplanes BuNo. 124604 and subs., are
equipped with the YAW DAMPER engage switch and
the auto pilot and yaw damper systems are fully opera-
tive. Depressing the YAW DAMPER switch engages
the system and pulling the switch out disengages the
system. The YAW DAMPER engage switch should
also be depressed during auto pilot operation. The
AUTO PILOT & YAW DAMPER control switch
(figure 1-3, reference 16) should be left in the
“NORM" position at all times except when emergency
disengaging of both the yaw damper and automatic
pilot systems is necessary.

The yaw damper must be disengaged during
spins in airplanes which do not have force
links installed.

Note
Force links will be installed by service change
in airplanes prior to BuNo. 125792. To ascer-
tain whether or not force links have been in-
stalled, the following check can be made
prior to take-off:

a. Engage auto pilot.
b. Engage yaw damper.
c. Overpowerthe rudder controls. No force

SECURITY INFORMATION—RESTRICTED
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links—approximately 150 pounds of force
needed. Force links installed —approximately
35 pounds of force needed.

1-16. G-2 COMPASS CONTROL. The G-2 compass
control switch (figure 1-4, reference 13) is located
on the instrument panel. Normally, the switch is in
the “CONTROL” position. Moving the switch to the
“FREE” position disconnects the gyro torque motor
from the compass circuit, permitting the compass to
operate as a free directional gyro. The “FREE” posi-
tion is used to prevent the system from becoming
erratic due to excessive “dip” of the earth’s magnetic
field in the polar regions. Refer to paragraph 2-58 for
operation of the G-2 compass during flight.

1-17. MAXIMUM ALLOWABLE AIRSPEED INDI-
CATOR. The airspeed indicator (figure 1-4, reference
10) located on the instrument panel, has two pointers.
The yellow pointer shows indicated airspeed and the
striped pointer shows the maximum allowable air-
speed, which is a function of flight altitude and the
limiting Mach number for the airplane as indicated in
the small window located on the right side of the dial.
When the two hands meet the airplane is moving at the
maximum allowable speed or the critical Mach num-
ber. At no time may the yellow pointer be allowed to
cross over the striped pointer.

1-18. POWER PLANT CONTROLS.

1-19. MASTER ENGINE SWITCHES. The master
engine switches (figure 1-3, reference 18), one for
each engine, are located on the left-hand console.
Placing the switches in the “ON"’ position opens the
intake air shutters and energizes the starter circuit
up to the momentary contact switch. Moving the
master engine switches from “ON" to “OFF” does not
close the air intake doors unless the throttles are in
the throttle closed position.

1-19A. ENGINE CRANK SWITCHES. In airplanes
BuNo. 124650 and subs., two push-button type mo-
mentary contact crank switches which energize the
starters are mounted on the left-hand console aft of
the throttle levers.

1-20. THROTTLES. Throttle controls (figure 1-3,
reference 7), located on the left-hand console, func-
tions as engine starting control when in the bottom
(aft) detent position. In airplanes BuNo. 124595
through 124649, outward movement of the spring
loaded throttle levers toward “CRANK"” will energize
the starter if the master engine switch is “"ON.” Mov-
ing the throttle lever to the “IGN” position energizes
the ignition coil and starts the 30 second timer. In
airplanes BulNo. 124650 and subs., the starters are
energized by means of separate switches (refer to para-
graph 1-19A). These momentary contact CRANK
switches have been incorporated into the airplane to
allow for the energizing of the ignition circuits with-
out an advance of the throttle levers and subsequent
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premature flow of fuel into the engines. The throttle
levers are moved outward at the aft position to “IGNI-
TION” to energize the ignition coil and start the 30
second timer, and are then advanced into “IDLE” to
gain the optimum starting fuel flow. Airplanes BuNo.
124595 through 124649 will be modified to incor-
porate this installation by service change. After a start
is made, the throttles operate in a normal manner from
the idle stops to full power. A microphone switch and
a speed brake switch are provided on the right-hand
engine throttle grip.

Note

Power from the airplane battery cannot be
used to operate the engine starters. An exter-
nal source of power must be provided to
supply the 1000 amp 29 + 1 volt d-c constant
current required by the starters.

1-21. TURBINE OUTLET TEMPERATURE INDI-
CATORS. These gages (figure 1-4, references 9, 42)
on the instrument panel receive impulses from thermo-
couples connected in parallel and having matched
leadwire resistances. This method is intended to pro-
vide an indication of turbine outlet temperature. Red
line turbine outlet temperatures may vary with each
engine. Consult the Engine Log Book of the engine to
be operated for the correct red line temperature.

1-22. TACHOMETERS. Two tachometers (figure
1-4, references 5, 7) on the instrument panel read in
per cent rpm and indicate the percentage of 12,500
rpm, which is the maximum allowable. Important
settings are as follows:

Take:Off and MAALY ... « » voe con sve mroims 100%
Maximum Continuous (normal rated).... 95.5%

1-23. FUEL SYSTEM CONTROLS.

1-24. GENERAL. The fuel system (see figure 1-5) is
so designed that the pilot is not required to select
manually from tank to tank. The airplane center of
gravity is automatically held within allowable limits
as fuel is consumed. Three self-sealing fuel tanks are
located in the fuselage aft of the cockpit. The forward
fuselage tank has a usable capacity of 650 U.S. gallons
(3900 pounds), the center fuselage tank, 290 U.S.
gallons (1740 pounds), and the aft fuselage tank, 410
U.S. gallons (2460 pounds) of fuel. Provisions are
made for suspending an external auxiliary fuel tank
from the external stores rack on each wing. The usable
capacity of each of these tanks is 150 U.S. gallons (900
pounds). A combined total of 1650 U.S. gallons (9900
pounds) of fuel may be carried.

1-25. Transfer of fuel to the fuselage center fuel cell
is an automatic operation accomplished through pres-
surization of the auxiliary fuel tanks. The tanks are
automatically depressurized when the landing gear is

downand locked and the electrical system is energized.

Section |
Paragraphs 1-21 to 1-28A

Fuel from the front and center tanks feeds into the rear
tank through a common manifold. The forward lower
section of the rear tank is baffled off to form a com-
partment for housing the booster pumps. A flapper
valve at the aft end of the booster pump compartment
prevents fuel in the compartment from emptying into
the aft tank during a climb, and flapper valves in the
supply lines from the front and center tanks prevent
return of fuel from the compartment during diving
operations. By this means, fuel is supplied to the
pumps from the front and center tanks during climbs
and from the rear tank during dives. A flapper valve is
installed at the top of the booster pump compartment
to prevent fuel from returning to the center tank
through the vent line during negative "'g” operations.
Sufficient fuel is contained in the compartment for
approximately 30 seconds of negative g’ operation.
The booster pumps supply fuel ata pressure of approxi-
mately 10 to 30 psi to the engine fuel system.

If boost pump pressure falls below the mini-
mum allowable of 10 psi while on the ground,
shut down the engine and investigate. If this
occurs during flight, power loss will be ex-
perienced and engine performance may be
restricted with increase in altitude. Further-
more, above 18,000 feet “flame-out’’ is highly
probable. |

1-26. ENGINE FUEL SYSTEM. Fuel from the tanks
is supplied to the engine fuel system by the booster
pumps. This fuel is metered by the regulator on the
primary pump so as to obtain a constant engine rpm
for a given throttle positicn regardless of ambient
conditions. Flow from the regulator enters the fuel
manifold section via the dump valve.

1-27. DUMP VALVE. The dump valve is attached to
the fuel manifold section of the engine and is normally
in the open (shut down) position. In the open posi-
tion fuel from the fuel manifold is directed to a drain
tank. Such flow occurs at shut-down automart cally
when the throttle is retracted to the cut-oft position.
Upon starting the engine the dump valve automatically
goes to the closed (operating) position which closes
the overboard drain opening and permits fuel to flow
directly from the governor into the engine.

1-28. FUEL BOOST PUMP SWITCHES. Two tuel
pump switches (figure 1-3, reference 23), are on the
left-hand console. These switches control the booster
pumps and automatically open the fuel shut-off vaives
for each engine.

1-28A. FUEL FLOW INDICATOR The fuel flow
indicator (figure 1-4, reference 25) provides an indi-
cation of the amount of fuel flow in pounds per hour

RESTRICTED 7
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and an indication of the amount, in pounds, of fuel
remaining in the airplane. The outer dial and the in-
dicating needle register the current rate of flow, while
the smaller four digit indicator at the lower center of
the instrument indicates the amount of fuel remaining
in the aircraft. An adjustment knob at the lower left-
hand corner of the instrument provides for manual
setting of the known amount of fuel in the airplane
prior to flight.

1-29. FUEL QUANTITY INDICATOR. A fuel indi-
cator (figure 1-4, reference 29) installed on the instru-
ment panel indicates in pounds the total fuel quantity
of all three fuselage tanks.

Note

The calibration on the fuel indicator is based
on zero degree pitch.

1-29A. On airplanes BuNo. 125784, 125785, 125788
and subs., a push button switch is installed on the
instrument panel below the fuel quantity indicator for
use in testing the operation of the fuel quantity indi-
cator. When the test button is pushed in with an ex-
ternal power source connected or with the generators
operating, a fuel-tanks-empty impulse is fed to the fuel
quantity indicator circuit. The fuel quantity indicator
will drop to a zero reading, and then will return to an
actual fuel quantity indication when the button is re-
leased if the indicator is functioning properly.

1-30. FUEL BOOST PRESSURE INDICATOR. A
dual fuel boost pressure indicator (figure 1-4, refer-
ence 31) is installed on the instrument panel. This
indicator shows the pressure of the fuel being supplied
to the engine fuel system.

1-31. DEFUELING VALVE. A defueling valve is
installed at the bottom of the fuselage between the
two engines. It is accessible through an access door
and permits defueling at a continuous rate of 50
gallons (300 pounds) per minute.

1-32. OIL SYSTEM.

1-33. GENERAL. An oil tank with a usable capacity
of 3.45 U.S. gallons is located outboard of each
engine. A dual oil pressure indicator (figure 1-4,
reference 34) and two oil temperature indicators (fig-
ure 1-4, reference 36) are on the instrument panel.

1-34. LANDING GEAR CONTROLS.

1-35. NORMAL CONTROL. The landing gear 1is
locked in the extended position by overcenter mechan-
ical locks. The landing gear control lever (figure 1-4,
reference 3) is located on the left-hand side of the
cockpit. With the hydraulic system operating, the main
landing gear and the nose gear may be raised or
lowered by moving the control to “WHEELS UP” or
“WHEELS DOWN.” A solenoid safety lock is pro-
vided to prevent inadvertent retraction of the gear
when the airplane is on the ground. If the control lever

Section |
Paragraphs 1-29 to 1-39A

cannot be moved to “WHEELS UP” in flight, the
safety lock may be released by pushing in on the but-
ton (figure 1-4, reference 2) which is adjacent to the
landing gear control lever. Hydraulically actuated
doors controlled by sequence valves operate automat-
ically in conjunction with the landing gear. The tail
bumper gear retracts and extends with the main gear.

1-36. EMERGENCY MAIN GEAR EXTENSION.,
The landing gear is held in the retracted position by
the landing gear door and door latch mechanism. The
manual emergency release handle (figure 1-4, refer-
ence 4) located on the left-hand console, releases
the gear door mechanical latches and permits gravirty
extension of the gear in emergency as described in
paragraph 3-35.

Note

In airplanes BulNo. 124595 through 124664,
the release cable is held in the pulled posi-
tion by a friction lock. To return the cable to
its original position, pull friction lock release
cable (figure 1-3, reference 13) located below
the instrument panel and forward of the
left-hand console. The friction lock is not in-
stalled in airplanes BuNo. 125783 and subs.

1-37. POSITION INDICATOR. A combination
landing gear and wing flap position indicator (figure
1-4, reference 41) is on the instrument panel.

1-38. BRAKES. A power boost brake system operat-
ing from the main hydraulic system is provided. The
brakes are operated by toe pressure on the rudder
pedals. In case of hydraulic system failure, sufficient
pressure will be applied for braking by exerting
approximately twice the normal force on the rudder

pedals.

1-39. ARRESTING GEAR. The arresting hook con-
trol (figure 1-4A, reference 7) is located on the center
console. The hook is lowered by air pressure inde-
pendently of the hydraulic system. Retraction of the
hook is a hydraulic system operation and conse-
quently the hook cannot be raised in flight if hydraulic
pressure fails. The hook may be raised manually from
the ground with a required force of approximately
125 pounds. On airplanes BuNo. 124629 and subs.,
a “‘Failsafe' feature of the arresting hook provides for
automatic extension of the arresting hook if the con-
trol cable is severed. Airplanes prior to BuNo. 124629
will have this feature incorporated by service change.
The approach light operates automatically in conjunc-
tion with the hook.

1-39A. A warning light is installed in the arresting
hook control handle. When the arresting hook con-
trol handle is placed in the "THOOK DOWN" posi-
tion, the warning light will go on and remain on until
the arresting hook is completely extended.
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1-40. WING FOLDING CONTROL. The “lift-type”
wing folding control (figure 4-2, reference 2) is
located adjacent to the center console. A positive
detent on the end of the control lever must be de-
pressed in order to move the lever. The wings are
folded by moving the lever directly from “SPREAD”
to “FOLD.” To spread the wings, the lever is moved
from “"FOLD” to as far as it will go toward “SPREAD”’
(approximately half way). At this position, the wings
are spread and the locking pins engaged. As soon as
this operation is completed (approximately 5 to 7
seconds are required), the lever may be moved to
“SPREAD” which locks the locking pins and retracts
the warning flags.

Note

1. Wing spoilers must be faired to permit
wing folding. Fair spoilers by placing
stick in neutral position if auxiliary hy-
draulic boost pumps are operating. In air-
planes prior to BuNo. 125791, spoilers
must be closed manually when pumps are
inoperative. In airplanes BuNo. 125791
and subs., the spoilers are spring loaded,
however, and close automatically when-
ever the pumps are inoperative.

2. The wing pins are not locked unless the
red warning flags on the leading edges of
the wings are faired.

1-41. HYDRAULIC SYSTEM CONTROLS.

1-42. MAIN HYDRAULIC SYSTEM. The main hy-
draulic system is a 3000 psi demand variable dis-
placement type and operates the landing gear, wing
flaps, wing folding, speed retarder brakes, wheel
brakes, gun charging, and arresting gear (see figure
1-6). The system is normally depressurized during
flight to approximately 400 to 500 psi pressure since
the solenoid shut-off valve is energized and hydraulic
pressure is by-passed back to the main system reser-
voir whenever all control valve handles are in their
retract positions. Hydraulic pressure becomes avail-
able immediately upon moving either the landing gear
control to “"WHEELS DOWN,” the wing flap control
to “DOWN,” the speed brake switch to “OPEN" or
the gun control switch to “SAFE.” System pressure
will cease 30 seconds after moving the landing gear
control to “"WHEELS UP,” the wing flap control to
“UP,” or the gun control switch to “READY” or
“"OFF,” whichever operation is last. System pressure is
continuous whenever the speed brake switch is held
in the "OPEN" or “CLOSE” position and will con-
tinue for 30 seconds after the speed brake switch is
released. In the event of electrical system failure, the
solenoid by-pass valve becomes de-energized and
makes system pressure continually available for opera-
tion of all hydraulically controlled units with excep-
tion of the speed brakes. Under these conditions, the

speed brakes are inoperative. Power is normally sup-
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plied to the system by two engine-driven pumps, one
on each engine.

1-43. AUXILIARY HYDRAULIC SYSTEM.

1-43A. In airplanes prior to BuNo. 125783, an aux-
iliary hydraulic system is provided for aileron power
boost and spoiler operation, and may also be used for
checking the main hydraulic system on the ground
when the engines are shut down (see paragraph 2-25)
or for extending the wing flaps during flight in the
event of main hydraulic system failure. Power is sup-
plied by an electrically driven pump which is turned
on by the battery-generator switch if the gust lock
control is in the unlocked position. The auxiliary
system operates at pressures between 400 to 2500 psi
for aileron boost and spoiler operation and is regu-
lated at 2700 to 3000 psi by the pressure regulator
for emergency wing flap and ground check systems.
The auxiliary hydraulic system selector valve control
(figure 1-4, reference 23) located to the right of the
instrument panel, has the following positions:

“EMERGENCY WING FLAP”—In case normal
system fails.

“NORMAL” —Normal aileron power boost and
spoiler operation.
“GROUND CHECK"”—For checking individual

components of the main system (see paragraph

2-25). DO NOT USE IN FLIGHT.

1-43B. In airplanes BulNo. 125783 and subs., an
auxiliary hydraulic system is provided for aileron
power boost and spoiler operation only. Power is
supplied by two engine driven pumps which operate
at pressures between 400 and 2500 psi. If one of the
two auxiliary hydraulic pumps should fail, the resultant
reduction of aileron boost would reduce the roll rate
of the airplane to approximately 80 percent of normal.
In the event of failure of both auxiliary hydraulic
pumps, a mechanical advantage shifter is automatically
actuated (refer to paragraph 1-12). The complete loss
of auxiliary hydraulic pressure would cause the spoilers
to be inoperative. Emergency wing flap operation has
been changed in these airplanes (refer to paragraph
3-37B), as has the ground check procedure (refer to
paragraph 1-43C).

1-43C. EXTERNAL HYDRAULIC QUICK DIS-
CONNECT FITTINGS. For ground check of air-
planes BuNo. 125783 and subs., two external hydraulic
pressure quick disconnect panels are provided, one
for aileron power boost and spoiler operation, and
one for operation of the main hydraulic system com-
ponents. The external hydraulic pressure disconnect
fittings are located in the starboard engine accessory
section and are accessible through the engine forward
cowling access door. The inboard disconnect fittings
are connected to the aileron power boost and spoiler
system; the outboard disconnect fittings are connected
to the main hydraulic system.

14 RESTRICTED



SECURITY INFORMATION—RESTRICTED
AN 01-40FAB-1

1-44. ELECTRICAL SYSTEM CONTROLS.

1-45. GENERAL. The airplane is equipped with a
28-volt direct-current electrical system. Origination
of circuits from the various busses is shown on figure
d

1-46. BATTERY. A 24-volt, 34 ampere-hour battery
is mounted on the center line of the airplane, just aft
of the escape chute. It is accessible from the lower
escape chute entrance door. The battery-generator
switch (figure 4-2, reference 29) is located at the top of
the right-hand console. The switch should be moved
to “BAT & GEN" for normal operations and to “"OFF”
when leaving the airplane. If both generators fail, the
switch should be moved to “BAT ONLY"” after first
turning off all nonessential loads.

1-47. GENERATORS. Two engine-driven genera-
tors, one on each engine, are provided. The generators
deliver full voltage at an engine speed of approxi-
mately 48 per cent rpm (6000 rpm). Both generators
are controlled from the battery and generator switch
(see paragraph 1-46). Generator warning lights
(figure 4-2, reference 10) are on the right-hand console
and indicate the lack of generator output. The lights
are of the push-to-test type and may be dimmed by
rotating the lens clockwise.

1-48. CIRCUIT BREAKERS. Circuit breakers for all
electrical circuits are provided on two vertical panels
(figure 1-3, reference 1 and figure 4-2, reference 16)
above the console panels in the cockpit. If a circuit
becomes overloaded, its circuit breaker will auto-
matically spring out. Operation of the circuit may be
restored by pushing the breaker in, but it will not
remain in until the cause of the overload is remedied.
The following circuits are not fused or protected by
circuit breakers:

Bus control relay coils (2)

Generator warning lights

Starters

Gun camera relay coils (control)

Monitored bus relay coil

Secondary bus relay coil

1-49. EXTERNAL POWER RECEPTACLES. Three
external power receptacles are provided, two for
engine starting and one for airplane d-c power supply.
The engine starting receptacles are located in the
wheel wells on the rear spar. The circuit is connected
so that both ¢ngines can be started from either recep-
tacle. The airplane d-¢c power supply receptacle is
located in the right-hand wheel well inboard of the
engine starting receptacle. All three receptacles are
accessible through covers in the lower wing skin.

1-50. RADAR POWER SUPPLY INVERTERS. Al-
ternating current is supplied by two single-phase
inverters to the IFF and radar equipment (see figure
1-7). Operation is controlled by the three-position
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a-c inverter control switch (figure 4-2, reference 15)
located on the right-hand console. Moving the switch
from “OFF” to the “IFF ONLY” position operates
the No. 2 inverter to furnish power to the IFF power
and control circuit. Moving the switch from “"OFF"
to the "APQ-35 & IFF” position operates both in-
verters, furnishing power to the forward search radar
circuit, tail warning radar circuit, and to the IFF
power and control circuit. No indication of inverter
failure other than nonfunctioning of equipment is
provided.

1-51. INSTRUMENTS POWER SUPPLY INVER-
TERS. Alternating current is supplied by one of two
three-phase inverters. The main inverter is in opera-
tion whenever the engines are running or whenever an
external d-c power source is connected to the airplane,
providing the circuit breaker is closed. Under normal
conditions, the main inverter is the only one in opera-
tion, supplying power to the automatic pilot, flight and
engine instruments, and the CP-63/APG-26 ballistic
computer. In the event of failure of the inain inverter,
an automatic changeover to standby inverter takes
place. On airplanes BuNo. 124642 and subs., failure
of the main inverter will be indicated by the inverter
warning light (figure 4-2, reference 31) on the right-
hand console. The light will remain on even though
automatic changeover to the standby inverter has taken
place. Turning the INSTR INVERT switch (figure
4-2, reference 12) on the right-hand console from
“NORM" position to “STBY”’ will turn the light out
if the standby inverter is furnishing power. If the light
remains on with the INSTR INVERT switch in the
“STBY"” position, the standby inverter is not operating.
Aninverter warning lightand INSTR INVERT switch
will be added to airplanes prior to BuNo. 124642 by
Service Change. The standby inverter will supply
power only to essential flight and engine instruments
and to the CP-63 /APG-26 ballistic computer. The dis-
continuance of automatic pilot operation will serve as
an additional indication of failure of the main inverter.

After any interruption of the main inverter
power, allow seven minutes for auto pilot ver-
tical gyro to stop revolving before re-engag-
ing the main inverter. If this procedure is not
followed, engagement of the auto pilot will
result in an abrupt displacement of the con-
trol surfaces.

1-52. VOLT-AMMETERS. Combination volt-amme-
ters (figure 4-2, reference 11) are located on the upper
part of the right-hand console panel. They provide a
means of checking the amperage of each generator
and voltage of the bus. Voltmeters are connected to
a common point on the main bus. Normal indication
is approximately 28 volts.
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1-53. ENGINE FIRE DETECTION SYSTEM.

1-54. GENERAL. The engine fire detection system
has detector units installed in each accessory, com-
pressor, burner, and tail section. Warning lights are
provided.

1-55. ENGINE FIRE WARNING LIGHTS. Fire
warning lights (figure 1-4, references 24 and 40),
one for each engine, are located on the pilot’s instru-
ment panel. These lights are the “push-to-test” type
for checking bulb failure. When the temperature in
the accessory or compressor sections exceeds approx-
imately 232°C (450°F), and the temperature in the
burner and tail sections exceeds 385°C (725°F), the
fire detector “‘shorts out,” closing the electrical circuit
so that the warning lamps are lighted.

1-56. ENGINE FIRE DETECTOR TEST SWITCHES.
Detector test switches (figure 4-2, reference 6) one
for each engine, are located just forward of the right-
hand console. When in the depressed position, an
indication is given through the warning light that the
respective fire detection circuit is operative.

1-57. MISCELLANEOUS.

1-58. SEAT ADJUSTMENT. An electrical actuator
is provided for adjusting the pilot’s seat up or down
and is controlled by a switch (figure 1-4A, reference 3)
on the left-hand side of the center console. Seat ad-
justment can be made with battery switch at “BAT &
GEN.” The radar operator’s seat is not adjustable.

1-59. SHOULDER HARNESS ADJUSTMENT. The
pilot and the radar operator are both provided with
shoulder harnesses. The lower two free ends of the
shoulder harness fit into the safety belt catch and are
held securely as long as the catch is closed. The har-
ness and safety belt are released by opening the safety
belt catch. Buckles on the front of the harness permit
it to be adjusted. An inertia reel shoulder harness
take-up mechanism is provided with each harness.
Each harness may be locked in position by pushing
the pilot’s handle (figure 1-3, reference 21) on the left-
hand console, or the radar operator’s handle (hgure
1-4A, reference 15) on the center console, forward.
In the unlocked position, the reels are automatically
locked when subjected to a deceleration along the
thrust line of the airplane (as in a head-on crash) in
excess of 2.5g.

Note

If tension is being held against the shoulder
harness, the inertia reel will not release even
though the locking lever is moved to the “UN-
LOCK” position. Under this condition it is
not enough to release tension on the shoulder
harness, as the “stalock’ feature of the inertia
reel will keep it locked. Tension on the
shoulder straps must be released first, and
then the locking lever must be moved to the
“UNLOCK” position.

SECURITY INFORMATION—RESTRICTED
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1-60. PERSONNEL GEAR RECEPTACLES. Recep-
tacles for plugging in personnel gear adapters (figure
1-8, reference 16) are located on the outboard side
of the pilot’s seat and behind the inboard corner of
the radar operator’s seat. Both receptacles are flexibly
mounted to facilitate disconnection of the adapter
from the receptacle in the event of an emergency es-
cape. The receptacles have provisions for connecting
simultaneously the oxygen mask, anti-g suit, suit heat,
headphones, and microphone cord.

This system is designed so that radio recep-
tion is cut off before the oxygen supply is dis-
connected. Thus, a loss of radio reception
serves as an immediate warning of a loose or
disconnected personnel gear adapter.

1-60A. Airplanes BuNo. 124625 and subs. are not
equipped with personnel gear receptacles as described
in paragraph 1-60. A lightweight oxygen tube and
connection with incorporated radio connections (fig-
ure 4-1, references 10 and 11), is attached to the left-
hand side of the pilot’s and radar operator’s seats.
Anti-g connections (figure 4-1, references 12 and 13)
are mounted at the lower left-hand side of each seat.
Aircraft prior to BuNo. 124625 will be modified to
incorporate this installation by service change.

1-61. COCKPIT ENCLOSURE CONTROLS. The
cockpit enclosure hatch (ditching hatch) is manually
operated and is controlled from within the cockpit
by a handle located on the leading edge of the hatch.
Pulling aft on the handle unlatches the safety lock and
permits movement of the hatch to an intermediate
position. To move the hatch from the intermediate
position to the full open position, it is necessary to
depress the hinge-type handle on the hatch forward
frame. To close the hatch, a spring loaded lever in the
forward recess of the hatch must first be depressed.
After the hatch has been moved forward, the handle
may be used to close the hatch and when pushed to its
extreme forward position, the hatch will be secured
and locked. Entrance may be gained from the outside
of the airplane by means of a “dog-eared” handle
located in the center of the cockpit enclosure hatch.
Turning the handle will release the locking mecha-
nism and pulling aft on the handle will open the hatch.
For operation of the ditching hatch “one-shot”’ emer-
gency compressed air system, see paragraph 1-62.

Note

The upper escape hatch must be kept closed
at speeds above 310 knots or extreme buffet-
ing will occur within the cockpit.

1-62. COCKPIT ESCAPE CONTROLS. Separate
“one-shot” compressed air systems are provided for
the upper escape hatch (ditching hatch) and for the
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FORWARD

RADIO COMPARTMENT
ACGCESS DOOR

1. Airplane jack pad stowage
1A. Radar operator’s foot transmit switch
2. Radar operator’s foot rest
2A. Rear vision mirror
3. Relief tube
*3A. Anti-g connection
4. Ash tray
5. Lap harness
6. Radar operator'’s seat
7. Shoulder harness
*7A. Oxygen-radio connection
8. Shoulder harness inertia reel

Figure 1-8.

9.
10.
1 1.
12,
13.
14.
15.
16.
17.
18.

Section |

Radar operator’s assist handle
Radar operator’'s head rest
Cockpit aft escape hand rail
First aid kit

Pilot’s head rest

Pilot’'s seat

Map and oxygen mask stowage
Personnel gear receptacle
Radar operator’'s chartboard
Baggage stowage

*Replaces Item 16 on BulNo. 124625 and subs.
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lower escape chute door systems. Air bottles charged
to 1980 psi supply the power. Filler valves and gages
for the two systems are installed on the right-hand
side of the nose gear wheel well. The upper escape
hatch release handle (figure 1-4, reference 21) is
located on the instrument panel, and the lower escape
chute door system emergency release handle (figure
1-4A, reference 61) is located above the floor on the
center console. The latter handle is cable connected
to a mechanism that jettisons the aft chute door on
the bottom of the fuselage, actuates the “one-shot” air
pressure system that opens the lower windscreen
door, and opens the chute entrance door in the aft
wall of the cockpit, between the pilot’s and radar
operator’s seats. The back and inboard side of the
pilot’s seat unlatch and swing out of the way when the
handle is pulled. A vaulting bar on rear cabin bulk-
head above chute door is provided to expedite escape.

Do not check emergency air systems on the
ground with more than 250 psi in the bottles
or damage to the doors may result. After
checking the lower escape chute door system,
reset valve in nose wheel well before closing
the windscreen.

1-63. COCKPIT CANOPY RAIN REPELLENT. A
rain repellent compound in accordance with Speci-
fication MIL-K-6882 is recommended for application
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on the canopy panels. The compound is effective for
approximately two hours in rain or for one week if
not subjected to cleaning, de-icing or degreasing
fluids, or salt sprays. Re-applications should be made
at weekly intervals or whenever the compound may
have been removed by any of the physical causes noted
above.

Note

Retouching is not acceptable since it causes

smudging.

1-64. GYRO HORIZON FAST ERECTION CON-
TROL. The fast erection switch and warning light
(figure 1-4, reference 16) are located on the instru-
ment panel adjacent to the gyro horizon indicator.
When power is turned on to start the instrument, the
fast erection electro-magnet is energized. Since the
warning light is in series with the magnet, the light
burns whenever the magnet is operating. After approx-
imately 20 seconds, a thermal relay opens, discon-
necting the d-c from the erecting magnet. If the warn-
ing light remains lit for over one minute, it is an
indication that power to the magnet was not auto-
matically disconnected due to malfunctioning in the
system. The fast erect disconnect switch must then be
moved to “OFF” to prevent failure of the gyro horizon.

1-65. OPERATIONAL EQUIPMENT. See Section
IV for operation of the armament, oxygen, communi-
cations, electronic, heating, ventilating, pressurizing
and lighting equipment.
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SECTION 11
NORMAL OPERATING INSTRUCTIONS

2-1. BEFORE ENTERING THE COCKPIT.

2-2. THE FOLLOWING RESTRICTIONS ARE TO
BE OBSERVED IN OPERATION OF THE MODEL
F3D-2 AIRPLANES. THESE LIMITATIONS AND
RESTRICTIONS ARE SUBJECT TO CHANGE AND
LATEST SERVICE DIRECTIVES AND ORDERS
MUST BE CONSULTED.

a. The maximum permissible combinations of air-
speed and acceleration are given in figure 2-2 for flight
at a gross weight of 21,000 pounds without external
stores. At other gross weights, the permissible acceler-
ations are such as to maintain a constant product of
gross weight and acceleration, except that +6.0g and
— 2.5g shall not be exceeded even at very low gross
weights.

b. When carrying external load items, the airplane
is restricted to normal flying and to the speeds given
in figure 2-2, except that when carrying 2000-pound
bombs a Mach number of 0.74 should not be exceeded.

c. The following maneuvers are permitted when
not carrying external load items:

Vertical turn Loop

Wing over Chandelle

Aileron roll Immelman turn

Inverted flight (only for = Normal spin (not over

entering a dive) two turns)

d. The maximum recommended gross weights for
take-off and landing are as follows:

A AKBO s v son van vawse s wes o s 27,500 lbs.
Landing on smooth paved runways...24,500 lbs.
Landing on rough runways....... ...20,000 Ibs.
Latapilidg, oo vas saw sevasaes ves veE ; 26,000 lbs.
Atrtested 1aBding . v voswen vos vow we & 20,000 Ibs.

e. The restrictions set forth in paragraph 2-2a are
predicated upon flight in smooth air or in relatively
light turbulence. When moderate or extreme turbu-
lence is encountered, the possibility of increased
accelerations due to gusts should be considered. In
order to minimize the possibility of overstressing the
airplane due to the combined effects of gusts and man-
euvering loads, it is essential that deliberate maneu-
vers in moderate or extreme turbulence be performed
within the limits of airspeed and acceleration shown
in figure 2-3.

f. The maximum permissible indicated airspeeds

for operating various devices or for flying with these
devices displaced are as follows:

LARAIng BEAL s » s wan s wrwmme s Ewi & 170 knots
Landing Haps. ..« co wes son comeens wes o 170 knots
Upper escape hatch. . . vou cuseswms s s 310 knots

Speed brakes. .... Speeds permitted in figure 2-2

2-3. Determine the take-off weight and center of
gravity for any loading condition and the anticipated
loading for landing. Loading data are furnished in the
Handbook of Weight and Balance, AN01-1B-40.

2-4. Check the exterior of theairplane for the following:
a. General condition and cleanliness.
b. Proper inflation of tires and struts.
c. Arresting hook latched up.
d. Security of access door and cover plates.

e. All external covers and any external locks or
surface control battens removed.

f. Clear ground 15 feet in front, and 5 feet to the
sides and aft of the engine air intake ducts.

g. Quantity of hydraulic fluid, engine oil, fuel, and
ammunition on board.

h. See that external d-c power supplies are plugged
into one of the engine starting power receptacles and
into the airplane power supply system receptacle.

1. Condition of airspeed static plates.

j. Engine inlet ducts and boundary layer bleeds for
stray objects.

k. Emergency escape system air bottles pressure—
1980 + 50 psi (nosewheel well).

. Hydraulic accumulator pressure—1980 + 50 psi
(nosewheel well).

m. Lower escape chute doors closed and latched.

n. 100 pound CO: fire extinguishers are placed 10
feet from engine air intake duct and exhaust exit.

2-5. ON ENTERING THE COCKPIT.

a. Check the interior of the cockpit for general con-
dition and for any loose items.

b. Plug in personnel gear securely.

Release surface controls gust lock.

Check surface controls for freedom of movement.
Battery-generator switch—"BAT & GEN.”
Adjust seat and rudder pedals if necessary.

. Fuel boost pump switches—"OFF.”

Left-hand circuit breaker panel—all circuit break-
closed.

m:rw:r:; " e AN

Trim tabs—0°.

Wing flaps—"“UP.”

. Master engine switches—"OFF.”
Throttles in aft-detent positions.

. Speed brake—"CLOSE.”
Check oxygen system (see paragraph 4-22).
Landing gear—""WHEELS DOWN.”

. Set altimeter and clock.
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Figure 2-1. Entrance to the Airplane
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I.AT ALTITUDES ABOVE 10,000 FEET, THE LIMITATIONS SHOWN
IN FIGURE 2-2 ARE APPLICABLE IN TURBULENT AIR.
2LARGE OR ABRUPT AILERON DEFLECTIONS SHOULD BE
AVOIDED IN TURBULENT AIR.
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INDICATED AIRSPEED -KNOTS

AT ALTITUDES OF 10,000 FEET AND BELOW
GROSS WEIGHT 21,000 LBS

Figure 2-3. Operating Flight Strength Diagram for Symmetrical Flight in Turbulent Air
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q. Gyro instruments—UNCAGED.
r. Armament master switch—"ON.”

s. Check gunsight light, then turn armament master
switch “OFFE.”

t. Test engine fire detector circuit (see paragraph
1=56).
u. Auxiliary hydraulic system control or, in air-

planes BuNo. 125783 and subs., emergency landing
flaps control—“NORMAL.”

v. Escape chute door in cockpit aft bulkhead
CLOSED and LOCKED.

w. Auto pilot control switch—"OFF”’ (button de-
pressed).

x. Check electronic equipment (see paragraph 4-38).

Note
Special electronic equipment should be
checked only when an engine is running or
with external power.

y- Right-hand circuit breaker panel—all circuit
breakers closed.

z. Check seat belt,shoulder harness and harness lock.

2-6. CHECK FOR NIGHT FLIGHTS. Check the

operation of all interior and exterior lights. Spare
light bulbs are carried in a container at the forward
end of the right-hand side of the center console.

Note
If the exterior lights master switch is placed
in either the ““CODE,’’ "*FLASH"’”’ or
“STEADY” position, the approach light may
be checked by lowering the arresting hook.

2-7. FUEL SYSTEM MANAGEMENT.

2-8. FUEL FLOW. The fuel system (see figure 1-5) is
so arranged that the airplane center of gravity is auto-
matically held within allowable limits as fuel is con-
sumed and no manual selection of tanks is required.
The fuel boost pump switches must be on during all
engine operations since the fuel boost pump switches
also control the fuel shut-off valves.

2-9. FUEL TRANSFER. Under certain conditions, it
is possible for the total engine fuel consumption to
exceed the drop tank fuel transfer rate. Therefore, a
drop in fuel quantity in the main tank system is not
always a true indication that the drop tanks are empty.
After the landing gear is retracted, approximately 15
to 20 minutes will be required for completion of the
transfer operation at high power operation. Such a
time interval should be allowed to elapse before ac-
cepting a drop in fuel quantity as definite indication
of empty drop tanks.

2-10. JETTISONING FUEL DROP TANKS. The
drop tanks can be jettisoned manually by means of the
BOMB RELEASE handle (figure 1-3, reference 25),
or by means of the electrical release system as follows:

a. BOMB RELEASE switches—"LH” and “RH.”

Section Il
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b. MASTER armament switch—"ON.”
c. Depress bomb trigger on stick.

d. MASTER armament switch—*“OFE.”
e. BOMB RELEASE switches—*OFE.”

2-11. SERVICING INSTRUCTION.

2-12. Service the airplane with the following:

Fuel: The cheapest, most readily available grade of
MIL-F-5572.

Oil: Spec. MIL-O-6081. Grade 1010.

Hydraulic System: Spec. MIL-O-5606 (BuN o.
124595 through 124664).

Spec. MIL-F-7083 (BuNo. 125783 and subs.).

2-13. ENGINE STARTING.

2-14. GENERAL. A control timer is provided in the
ignition circuit to de-energize the ignition coils after
30 seconds of operation. The timing action is initiated
when the throttle lever is moved to the “IGNITION"”
position. If an engine start is obtained during the 30-
second cycle, the starter is shut off automatically by
the undercurrent relay as the engine begins to support
itself, but the ignition continues until the timing cycle
has elapsed. In the event of non-ignition during the
30-second period, the starter should be turned off
manually by opening the circuit breaker. After turning
off the other engine controls, an investigation should
be made to determine the cause for failure of the
engine to start.

2-15. ABNORMAL STARTS. A “hot start” is one
during which abnormally high turbine outlet tempera-
tures are experienced at relatively low engine rpm. It
may be caused by excessive fuel in the combustion
chamber due to a previous false start, late or faulty
ignition, or by oil from leaky bearing seals. If a “‘hot
start’” occurs, as indicated by exhaust temperature,
flame aft of the turbine and sluggish acceleration, the
engine rpm should be increased immediately to ap-
proximately 56 per cent rpm (7000 rpm) rather than
remaining in the idle range. This brings the engine
to its coolest operating condition and the excess fuel
can be burned with the least risk of exceeding the
temperature limits at the turbine blades.

“Hot starts” cause abnormal turbine blade
growth and combustion chamber deteriora-
tion. If the above action does not reduce the
temperatures immediately, shut down the
engine and investigate. If the turbine outlet
temperature exceeds 815° C. at any time, shut
down the engine immediately.

Note
Ground starting the engines should not be

attempted at ambient temperatures below
—40°C (—40°F).
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2-16. STARTING PROCEDURE. The following
steps are arranged in the order recommended for
starting the engine. Although either engine can be
started first, the normal procedure is to start first the
left-hand and then the right-hand engine.

a. Throttle in aft (cut-off) position.
b. Battery-generator switch—"BAT & GEN.”

c. Master engine switch—"ON.” Check for open
position of entrance duct door.

The engine duct door must be open before
an engine start is attempted.

d. Fuel boost pump switch—"ON.”

e. Inairplanes BuNo. 124595 through 124649, ini-
tiate the starting cycle by momentarily moving the
throttle lever outward to the “CRANK" position. As
the engine approaches full cranking speed, 10 to 12
per cent rpm (1250 to 1500 rpm), advance the throttle
lever into the "IDLE” range and move the lever out-
ward to the "IGN” position to energize the ignition
circuit. In airplanes BuNo. 124650 and subs., mo-
mentarily press the "CRANK” switches. As the engine
approaches full cranking speed, 10 to 12 per cent rpm
(1250 to 1500 rpm), move the throttle lever outward
momentarily at the "IGNITION” position to energize
the ignition circuit. Airplanes prior to BuNo. 124650
will be modified by service change to incorporate the
latter starting procedure.

Note

Indication of a start is an increase in turbine
outlet temperature with an increase in engine

rpm.

If the engine does not start during the first 30-
seconds after cranking operation is begun,
open the starter and ignition circuit breakers
and investigate to determine the cause of
starting failure. The starter may be operated
through two consecutive 30-second cycles,
after which 30 minutes must be allowed
for cooling of the starter motor and ignition
coils. The engine air inlet duct door must be
open during the cooling period. Swab or
drain all excess fuel from the exhaust sections,
aft cowl, and fuel dump can before attempting
another start.

f. Deleted.

g. Advance the throttle lever to obtain 32 to 35 per
cent rpm (4000 to 4375 rpm). At this point, instru-
ment readings should be within the following ranges:

Turbine outlet temperature—log book hot day
temperature or lower.
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Fuel boost pressure—10 to 30 psi.
Oil pressure—10 to 30 psi.
Oil temperature—32° to 71°C (90° to 160°F).

Constantly observe turbine outlet tempera-
tures following starting. Do not exceed maxi-
mum limits for engine. Temperature can be
controlled by throttle manipulation. Retard
the throttle lever slightly to bring about a
reduction of outlet temperature.

2-17. RUN-UP. Although a warm-up period is not
required for jet engines, a run-up period is necessary
for the purpose of checking instruments and engine
operation prior to flight. Large quantities of fuel will
be used if prolonged run-up is used. Running time
from start to take-off should be held to a practicable
minimum. When satisfied that engine operation is
normal at 34 per cent rpm (4200 rpm), increase en-
gine speed to 64 per cent rpm (8000 rpm). Maintain
this speed while making the ground test (see para-
graph 2-19) and an instrument check which should
range as follows: (Based on sea-level standard condi-
tions.)

Turbine outlet temperature—510° to 565°C (950°
to 1050°F).

Fuel boost pressure—10 to 30 psi.

Oil pressure—60 to 90 psi.

Oil cooler out temperature—32° to 71°C (90° to
1G0°F).

2-18. Make a constant inspection for fluctuation ot
rpm and oil pressure.

Note
The following maximum allowable turbine
outlet temperatures must be observed.

(a) Take-off and military (30 min.)—log
book hot day temperature

(b) Normal rated (maximum continu-
ous) — 635°C (1175°F)

(c) Starting — 815°C (1499°F) maximum
not exceeding 5 seconds and 704°C
(1299°F) for remainder of starting
cycle.

(d) Idle continuous—lower than log book
hot day temperature

(e) Acceleration — 760°C (1400°F) maxi-
mum

2-19. GROUND TEST.

2-20. ENGINE CHECK. If erratic combustion is in-
dicated by high turbine outlet temperatures or “after-
burning,” shut down the engine and investigate for
cause.
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WARNING

Personnel should not attempt to walk at a
distance of less than 10 feet in front of the
intake jet or at a distance of less than 40 feet
aft of the exhaust nozzle. An observer can
check the turbine for hot spots when standing
at the lateral boundary of the jet, at a distance
of 10 to 15 feet aft of the exhaust nozzle.

2-21. If combustion and general engine operation are
satisfactory check the governor high-speed stop as
follows: Advance the throttle lever slowly until the
engine reaches a speed of 100 per cent rpm (12,500

rpm).

Do not exceed the maximum turbine outlet
temperature of the engine.

2-22. Check the instrument readings which should be
within the following ranges: (Based on sea-level
standard conditions.)

Turbine outlet temperature indicator—log book hot
day temperature or below.

Fuel boost pressure—10 to 30 psi.
Oil pressure—75 to 155 psi.
Oil temperature—32° to 90°C (90° to 194°F).

2-23. The maximum speed setting of the governor
stop should correspond to 100 per cent rpm, plus or
minus 1 (12,500 rpm, plus or minus 125).

Mw
: CAUIION ;

The limitations at military power are 100 per
cent rpm, plus 1 (12,500 rpm, plus 125) or
limiting turbine outlet temperature, which-
ever occurs first.

2-24.- Accelerate and decelerate the engine between
34 per cent rpm (4200 rpm) and 100 per cent rpm
(12,500 rpm) with sufficiently rapid throttle motion
to check the governor acceleration control. The en-
gine should accelerate from idle to 100 per cent rpm
in from 12 to 15 seconds. Maximum allowable tur-
bine outlet temperature limits for transient state (while
accelerating) are noted in paragraph 2-18.

2-24A. FUEL BOOST CHECK. When starting en-
gines, turn fuel boost pumps on one at a time to pre-
vent the possibility of unobserved fuel leakage on the
engine yet to be started. Check to see that the proper
fuel boost pressure gage is indicating from 10 to 30
psi. This check will also reveal a possible reverse in
the electrical or fuel connections.

Section |l
Paragraphs 2-21 to 2-26A

2=25. HYDRAULIC SYSTEM CHECK.

a. Check operation of the left-hand engine-driven
hydraulic pump when starting the left-hand engine.
The hydraulic pressure gage should read 3000 psi
since the hydraulic system remains pressurized as long
as the landing gear is extended and the engine is run-
ning (on airplanes BuNo. 124595 through 124664,
the auxiliary hydraulic selector control must be at

“NORMAL").

b. To check out the various hydraulically operated
units while the engines are inoperative in airplanes -
BuNo. 124595 through 124664, the auxiliary hydrau-
lic system control must be in the "GROUND CHECK"”
position. Continuous operation in this position should
be limited to 2 minutes in order to prevent over-heat-
ing and resultant failure of the pump electric motor.
The control must be returned to “NORMAL” when
the checks are completed.

c. Inairplanes BuNo. 125783 and subs., power for
ground check of the hydraulic systems while the en-
gines are inoperative is gained through external
hydraulic disconnect fittings which are mounted in the

starboard engine accessory section (refer to paragraph
1-43C).

2-26. ELECTRICAL SYSTEM CHECK.
a. Disconnect the external power sources.

b. Increase the engine speed gradually until the volt-
meter reads approximately 27 volts. If the generator
warning light goes out, it is an indication that the re-
verse-current relay is functioning properly.

c. Increase the engine speed and check the volt-
meter. The voltmeter reading should not increase
beyond 28 volts and should remain at that reading
regardless of any further increase in engine speed.

d. A rake-off should not be made if the generator
warning lights are on or if the voltmeter reading is too
high (above 28.5 volts).

2-26A. In airplanes BuNo. 124595 through 124664,
make the following check of the instrument power
supply system:

a. Check to see that the MAIN and STANDBY

INVERT circuit breakers are pressed in and the
INSTR INVERT switch is on “"NORM.”

b. Pull the MAIN INVERT circuit breaker. After
approximately eight seconds the inverter warning
light will glow, indicating shutdown of the main in-
verter.

c. Visually check fuel flow indicator and oil pres-
sure indicator. The proper functioning of these in-

struments will indicate that automatic changeover to
the standby inverter has occurred.

d. Throw INSTR INVERT switch to “STBY." In
BuNo. 124595 through 124641 the warning light will
go out. In BuNo. 124642 through 124664 the warn-
ing light will continue to glow. Operation of the
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standby inverter will be revealed by proper function-
ing of the fuel flow indicator and oil pressure indi-
cator.

e. Pressinthe MAIN INVERT circuit breaker. The
warning light will go out in all cases.

f. Proceed with take-off, leaving INSTR INVERT
switch in “STBY” for a minimum of seven minutes.

After any interruption of the main inverter,
allow seven minutes for auto pilot vertical
gyro to stop revolving before re-engaging the
main inverter. If this procedure is not fol-
lowed, engagement of the auto pilot will re-
sult in an abrupt displacement of the control
surfaces.

g. Throw the INSTR INVERT switch to "NORM.”
The warning light should remain extinguished, indi-
cating the correct functioning of the main inverter.

2-27. AUTOMATIC PILOT CHECK. Check the
operation of the automatic pilot. (See paragraphs 1-13
and 2-55.)

2-28. ELECTRONIC EQUIPMENT CHECK. (See
paragraph 4-38.)

2-29. TAXIING. Make certain that the external

power sources are disconnected and that the battery-
generator switch is at “"BAT & GEN.”

2-30. The airplane is equipped with a tricycle type
landing gear and standard taxiing procedures for air-
planes equipped with this type of gear should be fol-
lowed. The brakes are operated by toe pressure on the
rudder pedals. Approximately 4 gallons (24 pounds)
of fuel are consumed per minute while taxiing under
normal conditions.

2-31. BEFORE TAKE-OFF.

a. Shoulder harness and safety belt secured and
locked.

b. Aileron tab—0°.
c. Rudder tab—0°,

d. Elevator tab—0°. (For catapult take-off tab setting,
refer to paragraph 2-32, a.)

e. Wing flaps full down for carrier take-off, one half
down for airfield take-off.

f. Speed retarder brakes—“CLOSE.”

g- Landing gear— “WHEELS DOWN.”

h. Check all instruments for indications within the
required limits.

1. Check fuel and oil pressures at idling rpm.

J- Check hydraulic pressure, generator warning,
and fire warning lights.
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k. Auxiliary hydraulic system control or emergency
landing flap control—“"NORMAL.”

I. Cockpit air conditioning control—*“OFF.”

Note
Fog and steam can be introduced into the
cockpit through the air conditioning system
if water is splashed into the engine air intakes
during take-offs. To preclude this possibility,
the control should be at “"“OFF” until airborne.

m. Unfold wings and see that control is left in
“SPREAD"” position. Also, check to see that the red
warning flags at wing leading edge are faired with
wings, indicating that the locking pins are engaged.

n. Operate the ailerons to make certain that the
aileron boost system is operating.

o. Upper escape hatch—"OPEN.”

p- Gradually open the throttles to 100 per cent rpm
(12,500 rpm).

q. Check the turbine outlet temperatures—see para-
graph 2-18.

r. See that no excessive vibration is present.

2-32. CATAPULT CHECK. In addition to the pre-
ceding checks, the following should be accomplished:

a. Use elevator tab setting necessary for a trimmed
level flight airspeed of 1.15 times power-on stalling
speed for the gross weight involved (refer to para-
graph 2-32A).

b. Tighten engine control friction adjustment knob.

c. Place headrest in full forward position.

d. Pull catapult hand grip (figure 1-3, reference 9)
up into static position.

e. Place back and head firmly against back pad and
headrest.

f. The pilot should place his feet against rudder
pedals with legs stiff. The radar operator should brace
his feet against the footrest.

g- The pilot should brace his right arm. The radar
operator should brace both arms.

h. Ease throttles forward ‘and grasp catapult hand
grip.
2-32A. POWER-ON STALLING SPEEDS.

TAKE-OFF POWER, FLAPS DOWN 40°,
GEAR DOWN

Gross Weight Approximate Indicated

(/bs) Airspeed (knots)
18,000 78
21,000 85
24,000 21
27,000 97

2-33. TAKE-OFF.

2-34. NORMAL TAKE-OFF (FROM AIRFIELD).
a. Flaps half "“DOWN.”
b. Indicated air speed for take-off is approximately
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121 knots (139 mph) at 24,000 lbs. gross weight and
110 knots (127 mph) at 20,000 lbs.

c. The airplane has no unusual take-off characteris-
tics.

d. See figure A-1 for take-off performance data.

e. See paragraph 2-2 for gross weight and loading
restrictions.

2-34A. CATAPULT TAKE-OFF.
a. Flaps full “DOWN.”
b. Hold throttle and throttle grip together firmly.
c. Hold stick in neutral elevator position.

d. Fly airplane off bow making slight adjustments,
if necessary, of nose position to maintain level flight
while accelerating to climbing air speed.

2-35. MINIMUM RUN TAKE-OFF. For a minimum
run take-off, the controls should be set in the same
position as for a normal take-off, except the flaps
should be 40° (full down) and the airplane may be
pulled off at an IAS varying from 99 knots (114 mph)
at 24,000 Ibs. gross weight to 91 knots (105 mph)
at 20,000 lbs.

2-36. ENGINE FAILURE DURING TAKE-OFF.
Refer to paragraph 3-10 for procedure to be followed
in case of engine failure during take-off.

2-37. AFTER TAKE-OFF.
a. Use brakes lightly to stop wheels from spinning.

b. Retract the landing gear as soon as the airplane
reaches a point beyond which a safe landing cannot
be made in the field or in any level space available

beyond the field.
Note

The landing gear will retract in a maximum
time of six seconds.

c. Retract the wing flaps. The wing flaps actuating
system is designed to allow blow back of the wing
flaps before structural damage occurs. However, it is
recommended that the flaps be retracted at 140 knots
(162 mph) since little or no trim change is necessary
at this speed.

d. Close upper escape hatch.

2-38. CLIMB.

2-39. The characteristics of the airplane in a climb
are normal.

2-40. The airspeed for best rate of climb varies with
weight, external load, altitude, and power setting.

a. Normal power (95.5 percent rpm). The best
climbing airspeed at gross weights between 20,000
and 22,000 pounds is approximately 240 knots (277
mph) calibrated airspeed from sea level to 20,000
feet. From 20,000 feet to service ceiling the best climb-
ing airspeed is approximately 200 knots (231 mph)
calibrated airspeed.
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b. Military power (100 percent rpm). The best
climbing airspeed at gross weights between 20,000
and 22,000 pounds is approximately 270 knots (312
mph) calibrated airspeed from sea level to 20,000
feet. From 20,000 feet to service ceiling the best climb-
ing airspeed is approximately 220 knots (254 mph)
calibrated airspeed.

Note
100 percent rpm should not be used for more
than 30 minutes continuous operation. If
time in climb is anticipated to be more than
30 minutes using 100 per cent rpm, best climb
performance will be gained by using 95.5 per
cent during the initial phase of the climb.

c. See Figure A-1 for more precise values of best
climb speeds at various altitudes and gross weights.

2-41. DURING FLIGHT.

2-42. STABILITY. The airplane possesses positive
longitudinal stability in all configurations. In the
power approach configuration, a pull force of approxi-
mately 8 pounds, which is the result of the elevator
down-spring, is required to stall the airplane from a
trim speed of 1.2 VsL,

2-43. TRIM CHANGES. Longitudinal trim changes
are small. Asymmetric power trim change is small
except at low speeds and large asymmetric power. A
slight lateral and longitudinal trim is necessary at high
Mach number due to left wing heaviness and slight
“tuck under” tendencies.

2-44. USE OF SPEED RETARDER BRAKES. The
speed brakes are operated by the switch on the in-
board throttle control grip. To eliminate a potential
nose-up condition when the speed brakes and/or
landing flaps are open, an elevator down-spring is
incorporated in the elevator control system.

2-45. EFFECTIVENESS OF AILERON SPOILERS.
The spoilers are provided to improve the lateral con-
trol characteristics of the airplane. The rate of roll is
increased by diminishing the lift of the down wing
in the turn maneuver. At 450 knots IAS, the rate is
raised from 24 degrees per second without spoilers
to 54 degrees per second with spoilers. The effective-
ness is greatest in the higher speed ranges. However,
at approach speeds the lateral control is moderately
improved.

2-46. POWER PLANT OPERATION AT LOW
ALTITUDE.
2-47. GENERAL. Operation at low altitude is not ap-

preciably different from operation on the ground.

2-48. TURBINE OUTLET TEMPERATURES. If the
turbine outlet temperatures exceed the limits, the en-
gine speeds should be reduced.

2-49. MAXIMUM ENGINE SPEED. The engines
should never be operated above 95.5 per cent rpm
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(11,930 rpm) for more than 30 minutes in any one
run. After 30 minutes of continuous operation above
95.5 per cent power, a cooling period of at least 10
minutes at less than 95.5 per cent rpm must be allowed
before higher power is again used. 95.5 per cent rpm
(11,930 rpm) is the maximum allowable for con-
tinuous operation.

2-50. POWER PLANT OPERATION AT
HIGH ALTITUDE.

2-51. COMPRESSOR STALL. At altitudes above
30,000 feet, abrupt increases in engine speed or de-
creases in airspeed can result in compressor stall. This
is a condition of compressor pulsation accompanied
by fluctuations of engine rpm and turbine outlet tem-
peratures. It can be eliminated, if recognized im-
mediately, either by increasing airspeed, decreasing
engine rpm, or both. If allowed to continue, this con-
dition of compressor instability can result in “dead
band” operation, whereby turbine outlet temperatures
increase beyond limits, with resultant loss of control
of engine rpm and turbine outlet temperature. In ex-
treme cases where turbine outlet temperature has
exceeded the limits, it will be necessary to retard the
throttle for the affected engine to cut off the fuel flow.
When the turbine outlet temperature has reached a safe
limit, the throttle may then be slowly advanced until
the desired engine rpm has been reached. At high
altitudes care must be taken to advance the throttle
slowly to avoid compressor stalls.

2-52. SINGLE ENGINE OPERATION. When the
duct door is closed on an inoperative engine, a duct
rumble will occur at approximately 200 knots I.A.S.
This duct rumble will be more pronounced at higher
altitudes. No engine or airplane damage will result
from this rumble.

2-53. CHANGING POWER CONDITIONS DUR.-
ING FLIGHT. Advance or retard the throttles as
necessary but maintain allowable instrument limits.

2-54. RESTARTING AT ALTITUDE. See paragraph
3-28.

2-55. USE OF AUTOMATIC PILOT.
2-56. TO TURN AUTOMATIC PILOT ON.

a. After the main inverter starts operating, allow
approximately two minutes for the gyros to come up
to full speed. At this time, a time delay relay will
operate, placing the automatic pilot in a state of readi-

Nness.

After any interruption of the main inverter
power, allow seven minutes for auto pilot
vertical gyro to stop revolving before re-
engaging the main inverter. If this procedure
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is not followed, engagement of the auto pilot
will result in an abrupt displacement of the
control surfaces.

b. Before take-off, set the master direction indicator
to indicate the same heading as the magnetic compass
(see paragraph 2-58).

c. Center the pitch trim and yaw trim controls.

d. Manually trim the airplane for the desired atti-
tude of flight.

e. Engage the automatic pilot by depressing the
ENGAGE button.

Do not change airspeed appreciably while the
automatic pilot is engaged; disengage the
automatic pilot before changing speed and
re-engage at the new speed. A change in air-
speed alters the trim conditions. With disen-
gagement at a speed other than that at which
engagement was made, the force required on
the manual control stick to prevent the air-
plane from performing a violent maneuver
would be excessive.

Note
It engagement is made within the limits of

* 70 degrees pitch or bank (unlimited azi-
muth), the attitude and directional heading or
rate of turn of the airplane will be maintained
under automatic coatrol.

Allow 12 seconds after the conclusion of
rapid maneuvers and 60 seconds after looping
maneuvers before automatic pilot engage-
ment.

2-57. TO TURN AUTOMATIC PILOT OFF.,

a. To return to manual flight, depress the OFF but-
ton on the automatic pilot control panel.

b. In an emergency, move the AUTO PILOT &
YAW DAMPER switch to the "EMERGENCY OFF”
position. This disengages both the automatic pilot
and the yaw damper systems.

2-58. G-2 COMPASS. This compass consists of a
compass controlled directional gyro indicator (figure
1-4, reference 12), an amplifier and a remote compass
transmitter. The gyro should be caged and set to cor-
respond with the indication of the miniature dial in
the center of the indicator face prior to take-off. To
correctly operate the reset adjustment, depress the
knob firmly and rotate the main dial to the desired
heading. Keep the knob fully depressed at the new
heading for at least two seconds and then release the
knob straight out, avoiding any twisting motion. A
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switch (figure 1-4, reference 13) which controls the
compass system is located on the instrument panel.
When the switch is in the “Free” position, the gyro
will have to be caged and reset periodically to main-
tain heading. In this position the gyro is not subject
to compass control. When the switch is in the “Con-
trol” position, the amplifier will control the gyro so
that periodic resetting of the gyro is not necessary.
Approximately three minutes are required for the gyro
to reach operating speed after the battery switch has
been turned on. The gyro will be automatically pre-
cessed to correspond with the indication on the
miniature compass dial at a rate of approximately 3
degrees per minute when the switch is in the “Control”
position. The compass is non-tumbling and does not
require caging before or after maneuvers. The minia-
ture dial on the center of the instrument face gives a
remote indication of the heading of the compass trans-
mitter. This dial is unstabilized and will be subject to
swinging as a result of turns and maneuvers of the
airplane. When on “Control” the gyro will be stabi-
lized by the compass transmitter and amplifier and
provide a continuous indication of the magnetic head-
ing of the airplane.

2-59. GYRO HORIZON INDICATOR. This in-
strument (figure 1-4, reference 14) is gyro stabilized
and indicates the attitude of the airplane in pitch and
bank. The gyro is universal and will not tumble during
maneuvers. Since it is universal, the gyro horizon does
not require caging. Approximately two minutes are
required for the gyro to reach normal operating speed

after the battery-generator switch is placed in the
“BAT-GEN" or “BAT ONLY"” position.

2-60. ELECTRICAL SYSTEM CHECK. The electrical
system should be checked in flight periodically.

2-61. STALLS.

2-62. GENERAL. The stalling characteristics are nor-
mal and the airplane has very little tendency to roll at
the stall. The ailerons remain effective and will provide
lateral control through the stall. Although a mild stall
warning in the form of general airplane and tail buf-
feting is present, the warning occurs too close to the
stall (from one knot to four knots above stall) to be
considered a reliable warning. This is especially true
in the power approach configuration where the very
low control force stability tends to aggravate the pos-
sibility of inadvertent stalling. During flaps up stalls,
some warning is present in the form of general buffet-
ing. However, only a minor amount of warning exists
in the landing condition. Airplanes BuNo. 124649
and subs., are equipped with a warning device to warn
the pilot of impending stalls. A sensing unit mounted
in the leading edge of the right wing actuates a small
electrical motor on the pilot’s control stick, causing
it to shake the stick. Warnings are given at percentages
of stalling speed above stalling speed. Therefore, a
slight shaking of the stick will be experienced at 15
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per cent above stalling speed, and a more severe shak-
ing at 5 percent above stalling speed. Stall warning
systems will be incorporated into airplanes prior to
BulNo. 124649 by service change.

POWER-OFF STALLING SPEEDS

APPROXIMATE INDICATED STALLING SPEEDS
(KNOTS)

Flaps Up  Flaps Down 25° Flaps Down 40°

Gross Weight Gear Up Gear Down Gear Down
15,000 88 78 74
18,000 06 86 82
21,000 103 92 88
24,000 111 99 94
27,000 118 105 100

2-63. SPINS.

2-64. GENERAL. Spin tests show that the airplane is
markedly resistant to entering a spin, particularly with
any power above idle. The spin itself is very steep with
the airplane axis 60 degrees to 80 degrees nose down.
Recovery is easily accomplished by application of op-
posite rudder followed by use of down elevator. If
flaps or speed brakes are in use, they should be re-
tracted before spin recovery is attempted.

2-65. PERMISSIBLE ACROBATICS.

2-66. GENERAL. Refer to paragraph 2-2 for permis-
sible maneuvers.

2-67. DIVING.
2-68. GENERAL. Refer to figure 2-2 for dive restric-

tions.

Do not use snap pull-outs in recovering from
dives. Do not move the controls abruptly in
any maneuvers at high speeds.

2-69. NIGHT FLYING.

2-70. Lights should be used as required. The proper
use of oxygen during night flights is of particular im-
portance. Oxygen should be used on all flights with
cockpit altitude above 5,000 feet. (See paragraph
4-17.)

2-71. APPROACH.

2-72. DESCENT FROM ALTITUDE. No low altitude

engine flame blowout troubles have been encountered
with these engines.

2-73. DESCENT CHECK LIST.
a. Landing gross weight—See paragraph 2-2d.
b. Shoulder harness and safety belt—Locked.
c. Wing flaps—As desired.
d. Landing gear—"WHEELS DOWN."”
e. Speed retarder brakes—"“CLOSE.”
f. Trim tabs—As desired.
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8- Master armament switch—"OFF.”

h. Gun selector switches—“QFE.”

i. Automatic pilot—"OFF” (button depressed).
). Upper hatch—Locked “"OPEN.”

2-74. FINAL APPROACH. The choice of engine
speed for a landing approach must be a compromise
between minimum thrust and time required to regain
maximum thrust. Experience will dictate the most de-
sirable speed to be used. The recommended approach
speed is 110 knots (128 mph) IAS.

2-75. LANDING.

2-76. NORMAL LANDINGS.

2-77. SHORE LANDINGS. Use flaps as desired. Full
flaps (40°) should normally be used. Lesser flap settings
will result in increased landing speed, and hence in-
creased ground run.

2-78. CARRIER LANDINGS. Full flaps (40°) should

be used for all carrier landings. Lower the arresting
hook and make a standard carrier approach.

Contact the deck as in a normal tricycle gear
landing, but with the nose wheel well off to
clear the cables. Do not return the arresting
hook control to the “HOOK UP” position
until the airplane has come to rest on deck.

2-79. AFTER LANDING. Raise the wing flaps im-
mediately upon completion of the landing roll.

2-80. SPECIAL LANDINGS.

2-81. CROSS WIND LANDINGS.

a. Make a longer and lower approach than normal
to allow sufficient time to establish a course that will
result in a ground track parallel to the runway,

b. Use a combination of crabbing and wing low
method. No skidding is necessary.

C. Just prior to ground contact, change the air-
plane’s heading to that of the runway. Touch down in
a normal manner,

Note

The above procedure will minimize side loads
on the nose wheel, and make it easier to keep
the airplane from turning into the wind.

2-82. MINIMUM RUN LANDING. The procedure
for a minimum run landing is the same as for a normal

approach and landing (see paragraphs 2-76 and 2—-80)
except for the following differences:

a. Hold the nose wheel off the ground as long as
possible to increase the drag.
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b. Do not raise the wing flaps until the airplane has
sufhiciently slowed down so that a stop is assured.

2-83. EMERGENCY LANDING PROCEDURES. See
paragraph 3-19.

2-84. TAKE-OFF IF LANDING IS NOT
COMPLETED.

a. Open the throttles smoothly.
b. Raise the landing gear.

c. Raise the landing flaps after a minimum safe alti-
tude has been obtained.

d. Reduce power as required.

2-85. STOPPING THE ENGINES.

2-86. GENERAL. Each engine may be stopped as fol-
lows:

a. Set 60 per cent rpm (7500 rpm) and allow turbine
outlet temperature to stabilize. Then close the throttle
rapidly so as to produce a quick drop in dump valve
actuating pressure to assure a more positive action of
the dump valve.

b. Boost pump switch—“OFF.”
c. Master engine switch—"OFF.”

d. If the engine air inlet duct doors are closed, turn
battery-generator switch to “BAT ONLY.” Turn
master engine switches “ON.” The inlet duct doors
will open. Next turn the battery-generator switch
“OFF” and the master engine switches “OFF" in the
sequence given. The inlet duct doors will thus remain

open.
§ CAUTION i

Do not leave the airplane unattended with the
inlet duct doors open.

e. After the proper cooling period, the inlet duct
doors can be closed by turning the battery-generator
switchto “BAT ONLY” for approximately 40 seconds.

2-87. HYDRAULIC PUMP CHECK. Hydraulic
pumps should be checked individually at frequent
intervals in the following manner.

a. Stop left-hand engine.

b. The hydraulic pressure gage should read 3,000
psi. (In airplanes BuNo. 124595 through 124664, the

auxiliary hydraulic selector control must be at “NOR-
MAL.”)

Note

Paragraph 2-25a explains check of the left-
hand engine hydraulic pump after starting the
left-hand engine. Paragraph 2-87 should now
be applied, stopping the left-hand engine first
to allow for checking the right-hand engine
hydraulic pump. Both hydraulic pumps have
thus been checked without resorting to extra
operations.
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2-88. BEFORE LEAVING THE AIRPLANE. f. Speed retarder brakes—*“CLOSE.”
a. See that throttles are fully closed. 2-89. MOORING.
b. Turn off all electrical switches. a. Surface controls lDCk—"LOCK.”
c. Uncage the gyro instruments. k. Chodlk whesis:
d. Landing gear—"“WHEELS DOWN.” c. If gusty wind conditions prevail, tie the airplane
e. Wing flaps—"UP” (0°). down (see figure 2-4).

K-55703

TAIL BUMPER

e MAIN LANDING GEAR

TIE- DOWN

Figure 2-4. Mooring
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ENGINE FAILURE

Section Il
Paragraphs 3-1 to 3-10

SECTION 111
EMERGENCY OPERATING INSTRUCTIONS

3-1. FIRE.

3-2. FIRE WHILE STARTING ENGINE. If a fire is
indicated by a fire detection warning light, shut down
the engine afire by closing the throttle and turning the
fuel boost pump switch “OFF.” Turning the engine
with the starter will normally blow the fire out. How-
ever, if the fire continues, request ground crew use
CO:2 and continue turning with the starter.

#

Introduce CO2 through engine air intake duct
or between the exhaust rail pipe and cowling.
Do not shoot cold CO: directly into engine
exhaust or damage to engine may result.

5-3. FIRE DURING TAKE-OFF. If a fire is indicated
during take-off, shut down the engine afire by closing
the throttle and turning the fuel boost pump switch
“OFE.” If operating at a gross weight of 21,000
pounds or less, the climb out can be accomplished on
a single engine. For gross weights above 21,000
pounds, however, there is not sufficient power to climb
on one engine (refer to paragraph 3-10). In either
case control is adequate at all speeds above the stall.

3-4. FIRE DURING FLIGHT. If an engine fire occurs
during flight, warnings will be given by the fire detec-
tion warning lights. The following procedure should
be employed:
a. Close the throttle through the cut-off position.
b. Turn booster pump switch “OFF.”

Note

It is preferable to extinguish an engine fire by
blowing it out with the duct door open. If
this method is unsuccessful, the duct door
may be shut in an effort to suffocate the fire.

c. If closing of the duct door js desired, turn en-
gine master switch “OFF.”

d. Deleted.

e. Cut off all electrical power to the engine by pull-
ing the required circuit breakers.

t. If fire warning light goes out, check circuit by
using test switch (refer to paragraph 1-56). The fire
itself may destroy the fire warning circuits and thus
Cause the warning light to g0 out.

If fire conditions permit, the airplane may be landed
with one engine operative. However, it is left to the
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pilot’s discretion whether to attempt a landing or to
bail out.

3-5. FIRE WHILE STOPPING ENGINE. If fire per-
sists in the burner or turbine section after closing the
throttle, and CO: is not immediately available, con-
tinue engine operation until CO> js obtained. If, after
stopping the engine, fire is noted to continue within
theengine, leave fuel shut off, request external electrical
power source be connected to receptacle if not already
attached, and turn the engine with the starter. Nor-
mally, this will blow the fire out bur if fire continues,
request ground crew use CO:2. Continue turning with

the starter.

Introduce CO:2 through engine intake duct
or between the exhaust tail pipe and cowling.
Do not shoot cold CO: directly into engine
exhaust or damage to engine may result.

3-6. ELECTRICAL FIRES. In the event of a fire in the
electrical system, the following procedure should be
applied:

a. Turn “OFF” the battery-generator switch.

b. Turn off all electrical equipment except engine
switches.

c. If the fire is extinguished and certain circuits are
needed for the operation of the airplane, turn the cir-
Cuits on one at a time, starting with the battery-gener-
ator switch and watch for the one that caused the fire.

3-7. WING FIRE,

a. If a wing fire occurs during night flight opera-
tion, turn the switches which control all the lights
within the wing “OFF.”

b. Attempt to extinguish the fire by side-slipping the
airplane away from the wing fire.

3-8. FUSELAGE FIRE. If a fuselage fire develops it is
not possible to cut off the fuel supply from any one
tank as no fuel selection is incorporated in this air-
plane due to the gravity feed system. With fuselage
fires that are uncontrollable by means outlined in
paragraphs 3-6 and 3-7, it is left to the pilot’s dis-
cretion whether to land immediately or to abandon
the airplane.

3-9. ENGINE FAILURE.
3-10. ENGINE FAILURE DURING TAKE-OFF. For

a normal take-off weight, if single engine failure oc-




ESCAPE FROM AIRPLANE

Section Il
Paragraphs 3-11 to 3-23

curs before both flaps and gear are up, there is not
sufficient power to climb. However, the control char-
acteristics are satisfactory for all speeds above the
stall. LAND STRAIGHT AHEAD. As many as pos-
sible of the following operations should be accom-
plished in the order given:

a. Landing gear—"WHEELS UP” unless sufficient
runway is available STRAIGHT AHEAD for a landing
in the normal (“WHEELS DOWN") position.

b. Wing flaps—FULL “DOWN”’ (40°).
c. Lower the seat.

d. Fuel boost switches and battery-generator switch
—"“OFFE.”

3-11. ONE ENGINE FAILURE IN FLIGHT.

3-12. If one engine fails during flight after flaps and
gear are up, proceed as follows:

a. Increase operative engine to 100 per cent rpm
(12,500 rpm).
b. Shut down inoperative engine completely. Make

certain the master engine switch is turned off to permit
closing of the inlet air shutter door.

¢. Trim the airplane to fly directionally straight.

d. If prolonged single-engine flight is to be main-
tained, readjust the operative engine for a single-en-
gine flight in accordance with figure A-4.

3-13. LANDING WITH ONE ENGINE INOPERA.-
TIVE. Make a normal approach and landing at air-
speeds approximately 5 knots higher than usual.

3-14. LANDING WITH BOTH ENGINES INOP-
ERATIVE. The maximum gliding ratio (gear and flaps

up) with no power is 15 to 1 at approximately 150
knots (173 mph) IAS.

3-15. ESCAPE FROM AIRPLANE.

3-16. COCKPIT FLOODLIGHTS. The floodlights
are turned on by the “EMERG” position of the flight
and instrument lights selector switch (figure 1-4A,
reference 10) on the center console. The floodlights
are turned on prior to an emergency escape at night to
provide extensive lighting for the escape operation.

Floodlights are installed at each side and on the aft
bulkhead of the cockpit.

3-17. TO RELEASE THE ESCAPE CHUTE DOOR.
Pull the escape chute door emergency release handle
(figure 3-1, reference 4) located on the center console
and leave the airplane as shown on figure 3-1.

Use lower escape chute for emergency escapes
in the air. At speeds above 175 knots, the

FORCED LANDING
DITCHING
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upper escape hatch must be closed or the dif-
ferential pressure will hold the lower escape
chute doors closed. It is recommended that a
feet first facing aft escape be employed. Al-
though it is possible to escape through the
chute head first, it is much less desirable.

3-18. TO OPEN THE UPPER ESCAPE HATCH.
Pull the upper escape hatch emergency release handle
(figure 3-1, reference 2) located on the instrument
panel and leave the airplane as shown in figure 3-1.

3-19. FORCED LANDING.

3-20. GENERAL. The customary precautions should
be observed when making a forced landing. It will be
left up to the discretion of the pilot as to whether to
make a landing with the wheels up or down. In case of
a belly landing, the following should be accomplished:

a. Landing gear control—"WHEELS UP.”

b. Wing flaps control—full “DOWN.”

C. Shoulder harness and safety belt locked tight.
d. Open upper escape hatch.

e. Fuel boost switches—"“OFF.”

f. Engine master switches—"“OFF.”

g. Jettison external tanks, if carried.

h. Battery-generator switch—"OFF.”

3-21. DITCHING.

3-22. PREPARATION FOR DITCHING.
a. Open upper emergency escape hatch.
b. Jettison loose equipment.

Do not open lower escape chute door to jet-
tison equipment.

¢. Shoulder harness and safety belt locked tight.

3-23. HANDLING THE AIRPLANE. Experience
gained in ditching similar airplanes has shown that
best results are obtained by following the procedure
listed below.

a. If possible use up most of the fuel supply to light-
en the airplane and reduce stalling speed. Empty tanks
are also a contribution to flotation.

b. Ditch while power is available. Power will allow
the pilot to choose the spot for ditching to obtain
best possible sea conditions and most favorable land-
ing position and attitude.

c. Ditch at lowest possible forward speed. At time of
contact, attempt to have the lowest possible forward
speed consistent with safe control of the airplane; this
will reduce the landing impact. Under no circum-
stances should the airplane be stalled in as this will
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DITCHING
ESCAPE

. Pitot tube—barrier crash hook

Pararaft kit
. Upper escape hatch emergency release handle
. Back-type parachute

. Upper escape hatch
. Wind screen

B N
® N QW

- Lower escape chute emergency release handle . Lower escape chute

Figure 3-1. Emergency Equipment and Exits
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DITCHING
EMERGENCY AIR STARTS

Section IlI
Paragraphs 3-24 to 3-35

result in severe impact, and cause the airplane to nose
into the sea.

d. Ditch at the lowest possible rate of descent— 100
feet per minute is recommended.

e. Ditchtheairplane 5° nose high. This attitude gives
best distribution of landing shock over the fuselage.

f. Ditch with the landing gear up and use flap setting
of 20°. This flap setting should be used in most cases:
however, it is left to the pilot's discretion for final
judgment.

g- Avoid bouncing since bouncing will cause loss of
control.

h. In daylight it is recommended that the airplane
be ditched along the top of the swell, parallel to the
row of swells if the wind does not exceed 35 knots. In
higher winds, it is recommended that ditching be con-
ducted upwind to take advantage of lowered forward
speed. However, it must be remembered that the pos-
sibility of ramming nose-on into a wave is increased,
as 1s the possibility of striking the tail on a wave crest
and nosing in.

3-24. DITCHING WITH PARTIAL POWER FAIL-
URE. On let-down with one engine inoperative, it is
advisable to hold speed well above stalling speed until
flare-out, at which time speed will be reduced to just
above stalling and airplane set up for 5° nose high
landing.

3-25. CROSSWIND DITCHING. The basic rules for
ditching listed in paragraph 3-23 will still apply in
addition to those listed below:

a. Crab the airplane to kill drift.

b. Land on downwind side of the swell or wave.

3-26. UP-WIND DITCHING. The basic rules for
ditching listed in paragraph 3-23 will still apply in
addition to those listed below:

a. Maintain nose up condition—avoid nose striking
wave face.

b. Touch down immediately before the crest of a
rising wave.

c. Hold nose up after first impact.

3-27. NIGHT DITCHING. Make an instrument let-
down holding airspeed well above stalling speed, and
at the lowest possible rate of descent. Landing attitude
should be 5° nose high, with 20° flap.

3-28. EMERGENCY AIR STARTING OF ENGINES.
3-29. GENERAL. If an engine stops in flight and air-
plane performance is adequate on the operative engine,
or if sufficient altitude is available if both engines are
dead, an attempt may be made to restart either or both
engines. The technique of starting at altitude requires
close watching of the exhaust temperature in order to

determine when light off takes place.

FUEL SYSTEM FAILURE
SYSTEMS AND CONTROLS
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If the engine oil temperature falls below
—40°C (—40°F) while the engine is stopped,
do not attempt a restart as serious damage to
the engine may result. Descend to a warmer
altitude, allow oil temperature to rise, and
restart.

3-30. Nose the airplane down, or if one engine is op-
erative, fly at such a speed that will permit the dead
engine to windmill at least 12 per cent rpm (1500
rpm). With the fuel boost and master engine switches
turned “ON,” manipulate the throttle in the same
manner as for a normal start. Above 30,000 feet engine
windmilling rpm as much as 28 per cent (3500 rpm)
may be necessary for air starts.

Do not windmill engine without fuel supplied
to the fuel pump inlet as fuel is needed to lu-
bricate the pump.

Note

Since the engine is windmilling above the
maximum starter cranking speed, only the
30-second cycle of the ignition system is
needed for an air start.

3-30A. EMERGENCY STOPPING OF ENGINES.
Emergency stopping of engines is accomplished by
normal shut-down procedure. Variance in the control
of the duct door is dependent upon the conditions
which make the engine shut-down necessary. For
shut-down procedure for engine fire in flight see
paragraph 3-4.

3-31. FUEL SYSTEM EMERGENCY OPERATION.

3-32. GENERAL. No emergency provisions are made.
If the engine fuel pump fails, proceed with instruc-
tions given in paragraph 3-9.

3-33. COURSES OF FUEL FLOW. See figure 1-5.

3-34. SYSTEMS AND CONTROLS EMERGENCY
OPERATION.

3-35. LANDING GEAR EMERGENCY EXTEN-
SION. Slow the airplane down to 120 knots (139
mph). Move landing gear control lever to ““WHEELS
DOWN" position. Pull the emergency release handle
(igure 1-4, reference 4) located on the left-hand
console panel. This releases the gear door mechanical
latches, permitting the landing gear to extend and
open the landing gear doors by gravity.
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3-36. EMERGENCY BRAKE OPERATION. If hy-
draulic system brake failure occurs, exert approxi-
mately twice the normal force on the rudder brake
pedals. Allowance for extra run should be made.

3-37. WING FLAP EMERGENCY OPERATION.

3-37A. In airplanes BuNo. 124595 through 124664,
if the main hydraulic system fails and it is desired to
extend the wing flaps in an emergency, move the auxil-
iary hydraulic system control to the "EMERGENCY
WING FLAP” position to provide hydraulic pressure.
Move the wing flap control to the "DOWN" position.

Note

In airplanes BuNo. 124595 through 124664,
aileron power boost is off when emergency
wing flap hydraulic pressure is used. Reduce
airspeed to lower the aileron control forces.
After the wing flaps are down, aileron power
boost cannot be regained without the loss of
emergency flap extension.

3-37B. In airplanes BuNo. 125783 and subs., if the
main hydraulic system fails, the wing flaps can be
lowered in an emergency by moving the EMERG
LANDING FLAP control handle from the upper de-
tent position ("NORMAL”) down to the "EMERG
FLAP DOWN” position. Returning the EMERG
LANDING FLAP control handle to “NORMAL" will
allow the flaps to “blow back” to the up position.

Note

In airplanes BuNo. 125783 and subs., the
emergency wing flap system is powered from
the same compressed air bottle which is used
to actuate the lower escape chute. Full flap
extension at approach speed can be obtained
with full escape chute air bottle charge of
1980 psi unless the escape chute has been
actuated.

3-38. AILERON POWER BOOST EMERGENCY
RELEASE. If the aileron power boost system fails and
excessive aileron forces are present, the boost system
may be disconnected by pulling the AILERON
POWER BOOST RELEASE handle. Reduce airspeed
to lower the aileron control forces. The aileron spoil-
ers will also be inoperative so allowances should be
made for the decreased rate of roll.

3-39. EXTERNAL STORES EMERGENCY RELEASE.
If electrical release at external stores fails. pull out on
the BOMB RELEASE handle (figure 1-3, reference 25).

3-40. ELECTRICAL SYSTEM EMERGENCY
OPERATION.

3-41. GENERAL. If a generator warning light comes

on, it is an indication that the reverse current relay

for that generator is open thereby leaving only one

generator connected into the electrical system. In such

Section Il
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a condition the electrical load on the remaining gen-
erator should be maintained below 400 amperes. If
both generator warning lights are ON the electrical
system becomes dependent upon the battery. The bat-
tery contains sufficient charge to operate the engine,
instruments, radio equipment, and fuel boost pumps
for approximately ten minutes if both generators are
inoperative, providing no other electrical equipment
is in use. Furthermore, if all radio equipment and the
fuel boost pumps are turned off, the battery contains
sufficient charge to operate the engine and instruments
for approximately thirty minutes. With fuel boost
pumps turned off, however, a power loss, which is in-
creasingly critical at higher altitudes, will be ex-
perienced. The battery-generator switch must be
moved to the “BAT ONLY" position after all non-
essential equipment has been turned off.

Turn off fuel boost pumps by pulling the cir-
cuit breakers only, as the fuel boost pump
switch also controls the fuel shut-off valves.
Fuel boost pumps should not be turned off at
altitudes above 18,000 feet as “flame-out’ is

highly probable.

3-41A. CHANGEOVER TO STANDBY INVERTER.,
If the inverter warning light comes on, indicating fail-
ure of the main inverter, changeover to standby in-
verter 1s automatic. The INSTR INVERT switch
should be moved, however, to the “STANDBY" posi-
tion to assure positive changeover to standby inverter.
The warning light will go out if the standby inverter
is functioning properly. If the warning light remains
illuminated, no power is available for operation of the
essential flight and engine instruments. A landing
should be made as soon as possible.

3-42. LANDING GEAR SAFETY SOLENOID. A
safety circuit containing a solenoid prevents the con-
trol lever from being moved to the “WHEELS UP”
position when the landing gear is extended and the
weight of the airplane is on the shock struts (struts
compressed). If the circuit fails and it is desired to
raise the gear, the solenoid locks may be released by
operating the control safety lock button (figure 1-4,
reference 2).

3—-43. CIRCUIT BREAKERS. For location of circuit
breaker panels see figure 1-3, reference 1 and figure
4-2, reference 16.

3-44. RADIO EQUIPMENT EMERGENCY
OPERATION.

3-45. AN/APX-6 EQUIPMENT. In case of an im-
pending forced landing or other emergency, the AN/
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APX-6 master switch should be placed in the EMER-
GENCY position by pushing the stop and turning the
switch to the extreme clockwise position. This causes
the transponder to send out a special emergency or
distress signal. In case of a forced landing in ques-
tionable territory, the equipment should be destroyed
after landing by raising the guard and closing the
destructor switch. In case of a crash landing, an im-
pact switch automatically sets off the destructor cir-
cuit, however, as an additional precaution, the destruc-
tor switch should be closed if time permits.

3-46. OXYGEN EQUIPMENT EMERGENCY
OPERATION.

3-47. OXYGEN REGULATOR. Should symptoms
occur which suggest the onset of anoxia, immediately
turn the SAFETY PRESSURE switch located on the
regulator to “ON” and descend below 10,000 feet
cockpit altitude. If for any reason the regulator should
become inoperative and a constant flow of oxygen is
not obtained by use of safety pressure, activate the

SRl YT WVRIVIALIVIN—REDIKILICWY
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oxygen bailout equipment and descend below 10,000
feet cockpit altitude.

3-48. MISCELLANEOUS EMERGENCY
EQUIPMENT.

3-49. PARARAFT KIT. Each seat is designed to ac-
commodate a seat-type pararaft kit and back-type para-
chute (figure 3-1, references 3 and 5). The parachute
is operated in the usual manner by pulling the rip
cord handle on the left retainer strap. After descend-
ing to land or into water, the pararaft kit should be
separated from the harness by removing the release
link on the container and pulling out the kit by the
handle provided for that purpose.

Note

The pararaft should be attached to the life vest
or belt by means of the lanyard provided.
The pararaft may be lost after the parachute
harness is removed if this attachment is not
correctly made.
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SECTION 1V

OPERATIONAL EQUIPMENT

4-1. ARMAMENT EQUIPMENT.

4-2. GENERAL. The airplane is designed to carry
four 20-mm guns. A Mk 20 Mod 0 gun sight is in-
stalled.

4-3. ARMAMENT MASTER SWITCH. The arma-
ment master switch (figure 1-4, reference 17) controls
the operation of all gunnery and bomb switches. Un-
less this switch is “ON,” no armament circuits can be
energized, except the gun charging circuits can be en-
ergized if the arresting hook is up. The master arma-
ment circuit is automatically opened when the arresting
hook is extended.

4-4. GUNNERY EQUIPMENT.

4-5. DESCRIPTION. Four forward firing 20-mm
guns are mounted in the lower fuselage nose section,
two on each side of the center line of the airplane.
Both an illuminated gun sight (figure 1-4, reference
L1) and AN/APG-26 gun aiming radar are provided.
The Azimuth-Elevation-Range Indicator IP-60 /APG-
26 (figure 1-4, reference 15) is on the pilot’s instru-
ment panel. A gun camera is installed in the right-hand
wing inboard of the fold joint.

4=5A. For operation of the AN/APG-26 gun aiming
radar, refer to paragraphs 4-84S through 4-84Y.

4-6. GUN SIGHT LIGHT CONTROLS. The gun
sight light switch and rheostat are located on the arma-
ment panel (figure 1-4, references 37, 38). The upper
“"NORMAL” position of the switch selects the normal
filament in the gun sight light while the lower “ALT”’
position selects the alternate (spare) filament. The
rheostat controls the light intensity and also has an
“"OFF” position. The gun sight light is operative if the
armament master switch is “ON" and either generator
1s delivering its normal output, if the battery-generator
switch is turned on, or if an external power source is
connected to the airplane.

4-7. GUN SIGHT RETICLE CONTROLS. Reticle
selection is accomplished by rotating the reticle con-
trol knob located directly above the crash pad at the
rear of the sight. Three reticles are available: the night
reticle, intended for use where visibility of the target
is extremely low; the day reticle, used for better image
visibility against light backgrounds; and the combina-
tion reticle, used under conditions of reduced target
visibility which exist at dawn, twilight, or during over-
Cast periods. The night reticle consists of a center pip
partially enclosed on each side by two 90 degree arcs
located on a 50 mil radius from the center, and is

illuminated through a red-orange filter to protect the

pilot’s night vision. The day reticle illuminates 50 and
100 mil circles and a “ladder” reference scale arra nged
in 10 mil graduations for air to air gunnery and for
strafing.

4-8. GUN CONTROL SWITCHES. These switches
are located on the instrument panel (figure 1-4, refer-
ence 18). The left-hand switch charges the outboard
pair of guns and the right-hand switch charges the

inboard pair of guns. The positions are “READY "
“OFF” and “SAFE.”

4-9. OPERATION OF GUNNERY EQUIPMENT.

4-10. TO OPERATE THE GUN SIGHT.
a. Battery-generator switch—"BAT & GEN.”
b. Armament master switch— " "ON.”
c. Gun sight light switch—“NORMAL.”
d. Adjust rheostat to desired brilliance.

e. Rotate the reticle control knob untii the desired
reticle pattern is visible on the windshield.

f. If light burns out or is inoperative, move the gun
sight switch to “ALT.”

4-11. TO CHARGE THE GUNS. The guns are
charged by moving the gun control switches from
“OFF” to “SAFE” and then to “"READY.” Several
seconds are required for charging the guns and ap-
proximately three seconds are required to relieve the
hydraulic pressure after the switch has been set at the
“READY” position, during which time the guns will
not fire. The gun charging electrical circuit is not de.-
pendent on the MASTER ARMAMENT switch.

4-12. TO FIRE THE GUNS.

a. Turn on gun sight (if to be used in place of radar
sighting).

b. Charge guns.

c. Squeeze trigger on control stick.

DO NOT fire guns with engines running
while the airplane is on the ground without
intake duct screens in place as ejected shells
may rebound from the ground and be sucked
into air intake scoop.

4-13. TO OPERATE THE GUN CAMERA. To oper-
ate the gun camera, the armament master switch must
be in the “ON" position. The gun camera will operate
when either the gun trigger or the bomb release
trigger on the stick is depressed.
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4-14. BOMBING EQUIPMENT.

4-15. GENERAL. The airplane has an Aero X-61A
supporting rack installed on each wing. The rack is
designed for carrying Aero X-1A high speed external
store shapes having 20 inch, three point suspension
and not exceeding a maximum weight of 2000 pounds.

4-15A. ELECTRICAL BOMB RELEASE SWITCHES.
In airplanes BuNo. 124595 through 124664, 125783
through 125807, external stores carried on the racks
can be dropped electrically by turning the MASTER
ARMAMENT switch “ON”’ (figure 1-4, reference 17)
and throwing the BOMBS RELEASE switches (figure
1-4, reference 39) from "“"OFF” to “LH” or “RH" as
desired and depressing the bomb release trigger on
the stick.

4-15B. In airplanes BuNo. 125808 and subs., ex-
ternal stores carried on the bomb racks can be dropped
electrically by turning the MASTER ARMAMENT
switch “ON”" and throwing the BOMBS RELEASE
switches from “SAFE” to either “LH” or “RH,” or to
“TRAIN.” The external stores can be released singly
by making an individual selection of either “RH" or
“LH” with the BOMBS RELEASE switches. Placing
the BOMBS RELEASE switches in both the “RH” and
“LH" positions will allow the external stores to be
salvoed. When the BOMBS RELEASE switches are
both placed in “TRAIN,” first the left-hand external
store and then the right-hand external store will re-
lease when the bomb release trigger on the stick is
pressed. No intervalometer is provided.

4-15C. BOMB ARMING SWITCH. In airplanes
BuNo. 125808 and subs., bombs hung on the external
stores racks can be armed by the BOMBS ARMING
switch. The BOMBS ARMING switch can be posi-
tioned in “SAFE” (centered), “TAIL” (down), or
“NOSE-TAIL” (up).

4-15D. MANUAL BOMB RELEASE. In all F3D-2
airplanes the external stores can be released manually
by pulling up on the BOMB RELEASE handle (figure
1-3, reference 25) located on the aft end of the left-
hand console.

4-16. OXYGEN AND ANTI-G SYSTEM
EQUIPMENT.

4-17. OXYGEN SYSTEM.

4-18. GENERAL. An automatic positive pressure di-
luter-demand oxygen system (see figure 4-1) is pro-
vided with oxygen from three 514 cubic inch capacity
oxygen cylinders. The oxygen system refill valve is
located on the cockpit rear bulkhead. The pilot’s
regulator (figure 1-3, reference 11) is on the left-hand
console. The radar operator’s regulator (figure 4-2,
reference 20) is on the right-hand console. The amount
of air admitted through the air admission valve on the
regulator is dependent upon the altitude up to approxi-

mately 30,000 feet, beyond which 100 per cent oxygen
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is automatically delivered. Above 30,000 feet, an auto-
matic pressure breathing mechanism operates allow-
ing internally regulated pressure to rise progressively
to 10 inches of water or .36 psi at 43,000 feet altitude.
Operational flight may be made to an equivalent cabin
pressure altitude of 43,000 feet and may be made for
short periods of time to 45,000 feet. In addition, suf-
ficient pressure is automatically delivered for emer-
gency descent from 50,000 feet in the event of loss of
cabin pressurization. A blinker flow indicator and oxy-
gen system pressure gage is provided on each regulator
console panel.

4-19. OXYGEN REGULATOR CONTROLS.

4-20. AIR VALVE KNOB. In the “NORMAL OXY-
GEN” position of the air valve knob, diluted oxygen
is supplied upon demand. The amount of dilution de-
pends upon cabin altitude up to 30,000 feet, above
which 100% oxygen is supplied. Turning the control
to "100% OXYGEN" supplies undiluted oxygen upon
demand regardless of altitude.

4-21. SAFETY PRESSURE SWITCH. The required
positive pressures of oxygen are automatically supplied
at 30,000 feet and above, and the use of manually oper-
ated safety pressure is unnecessary and may be un-
comfortable. Routine use of safety pressure at lower
altitudes is not recommended since the use of safety
pressure reduces the effectiveness of the air diluter and
causes increased oxygen consumption.

In order to utilize the safety pressure feature
of this type oxygen regulator, it is necessary
to use the type A-13 or A-13A pressure
breathing oxygen mask.

If safety pressure is used when the mask is not
securely in place, the supply of oxygen may be
exhausted.

4-22. PRE-FLIGHT CHECK. The following items
should be checked at regular intervals when the air-
plane is on the ground and whenever possible before
flights in which oxygen is likely to be used, to assure
proper functioning of the system:

a. Pressure gage should read 1800 + 50 psi if the
cylinder is fully charged.

b. Test the breathing tube couplings, regulator dia-
phragm and diluter check valve for leakage by insert-
ing a spare mask tube quick disconnect fitcting AN
6043 into the open end of the disconnect. Blow into
the open end of the disconnect until the low indicator
face opens. Seal the end of the disconnect with the
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RESTRICTED 43



Section IV
Paragraphs 4-23 to 4-25

tongue. If the flow indicator does not close within
five seconds the leakage is within acceptable limits.
If leakage exists check the coupling, outlet elbow, and
breathing tube clamps for tightness.

¢. Check mask fit by pulling on the oxygen mask
and attaching to the helmet as in flight. Connect the
oxygen mask to regulator couplings and turn the
manual SAFETY PRESSURE switch to “ON.” Take a
deep breath and hold. Note the position of the oxygen
flow indicator. If flow indicator opens (ie., all black)
a leak is indicated. Tighten mask straps until flow in-
dicator closes (ie., white face) indicating a leaktight
mask seal has been obtained. Resume breathing and

release manual safety pressure. Do not use a mask that
leaks.

d. Fully engage the mating portions of the discon-
nect coupling to connect the mask to the personnel

gear adapter or tube fitting (refer to paragraphs 1-60
and 1-60A).

e. Breathe several times with the regulator air valve
in both "NORMAL OXYGEN" and "“100% OXY-
GEN" positions and with the SAFETY PRESSURE
switch “ON,” to check regulator operation and ob-
serve the flow indicator for “blink” verifying the
positive flow of oxygen.

4-23. OPERATING INSTRUCTIONS. Oxygen shall
be used constantly during day flights when above
10,000 feet. Oxygen shall be used constantly during
night flight when above 5,000 feet when on combat
or training flights. The following procedures should
be followed when oxygen is used during flight:

a. The pressure gage should read 1800 + 50 psi if
the cylinder is fully charged.

b. Set the air valve to “NORMAL OXYGEN" for

all normal flight conditions.

¢. Put the mask on. Fully engage the mating por-
tions of the disconnect couplings to connect the mask
to the oxygen system. In airplanes BuNo. 124595
through 124624, attach the ring to a snap clip sewed
to the flight suit sufficiently high on the chest to permit
free movement of the breathing tube. In airplanes
BulNo. 124625 and subs., use the alligator-jaw clamp
to fasten the breathing tube to the flight suit. In either
case it is particularly important that the clip be high
on the chest, as otherwise movement of the head
would expand or contract the breathing tube. Exhala-
tion after compression of the breathing tube by down-
ward head movement would be difficult due to the
increased compensating pressure in the breathing tube.

Note
It 1s necessary to sew a loop on the pilot’s
flight suit if the personnel gear adaptor is to
be used (refer to paragraphs 1-60 and 1-60A),
in order that the breathing tube does not
interfere with body movement and to insure
safety in bail-out. With the pilot in a sitting
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position, the lower free end of the disconnect
must be snubbed to its shortest workable

length.

d. Check mask fit by putting on the oxygen mask and
attaching to the helmert as in flight. Connect the oxygen
mask to regulator couplings and turn the manual
SAFETY PRESSURE switch to “"ON.” At pressure
breathing altitudes the safety pressure need not be de-
pressed. Take a deep breath and hold breath. Note the
position of the oxygen flow indicator. If low indicator
opens (ie., all black) a leak is indicated. Tighten mask
straps until low indicator closes (ie., white face) indi-
cating a leak tight mask seal has been obtained. Re-
sume breathing and release manual safety pressure. Do
not use a mask that leaks.

e. The oxygen flow indicator blinks upon the in-
termittent application of from 5” to 7" of water pres-
sure created by the flow of oxygen. The automatic pres-
sure breathing oxygen regulator delivers a pressure of
5" to 7" of water to the mask at approximately 41,000
feet and this pressure is likewise transmitted to the
oxygen flow indicator which will remain open as long
as this pressure is applied. Accordingly the flow
indicator will not “blink” above this altitude, however
the positive pressure in the mask is an unmistakable
indication that oxygen is being delivered to the mask
and no apprehension should be felt as long as the flow
indicator remains open.

4-24. The following should be checked frequently
while on oxygen:

a. Cylinder pressure gage for oxygen supply (do not
exhaust supply below 300 pounds except in emer-
gency).

b. Oxygen flow indicator for flow of oxygen through
regulator.

c. Mask fit for leak tightness.

d. Disconnect coupling to insure that it is fully en-
gaged. In event of loss of radio communication on
airplanes prior to BuNo. 124625, check the personnel
gear receptacle to see that the connector is plugged in
(refer to paragraphs 1-60 and 1-6G0A).

Oxygen supply is also dependent on this
disconnect.

4=25. EMERGENCY CONDITIONS.

a. Should symptoms occur suggestive of the onset
of anoxia or should the regulator become inoperative,
immediately turn the SAFETY PRESSURE switch lo-
cated on the regulator to “ON" and descend below
10,000 feet cockpit altitude. If for any reason the regu-
lator should become inoperative and a constant flow
of oxygen is not obtained by use of safety pressure,
activate the oxygen bail-out equipment and descend

below 10,000 feet cockpit altitude.
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b. Whenever excessive carbon monoxide or other
noxious or irritating gas is present or suspected, re-
gardless of altitude, the air valve should be turned to
“100% OXYGEN,” and undiluted oxygen used until

the danger is passed or the flight is completed.

¢. Do not exhaust supply cylinder below 300 psi
except in an emergency.

d. The following table may be used to determine
the number of man hours of oxygen available at vari-
ous altitudes with three fully charged oxygen cylinders
installed in the airplane:

Cabin Not Pressurized
Air Valve Air Valve

Cabin Pressurized
Air Valve Asir Valve

"ON"' "OFF" "ON" ""OFF"

Airplane (Normal (100%, Cabin (Normal (100%
Altstude Oxygen) Oxygen) Altitude Oxygen) Oxygen)
10,000 26.46 3.39 5,000 22.95 2.70
15,000 24.90 4.29 7,750 25.50 3.09
20,000 20.01 5.46 11,600 26.40 3.66
25,000 12.45  6.96 16,000 24.15 4.50
30,000 9.30  9.09 18,700 21.60 5.10

35,000 12.51 12.51
40,000 12.51 12.51

22,000 17.25 6.00
25,000 12.45 6.96

Note

Installation of the lower oxygen cylinder in
the radio compartment is optional. If only
two cylinders are installed, the man hours in

the above table should be reduced by one-
third.

4-26. Should brief removal of the mask from the face
be necessary at high altitude, the following procedure
should be used.

a. Take three or four deep breaths of 100 per cent
oxygen (air valve set to “100% OXYGEN").

b. Hold breath and remove mask from face.

C. As soon as practicable, replace mask to face and
take three or four deep breaths of 100 per cent oxygen.

d. Reset the air valve lever to the normal operating
position.

4-27. ANTI-G SYSTEM.

4-28. GENERAL. The use of an anti-g suit will in-
crease the ability to withstand blackout. It also de-
creases the amount of fatigue resulting from continued
dives, pullouts and acrobatics. The control valve will
automatically open at 1% “g’s” and allow increased
inflation of the suit as the applied "g” increases. The
air pressure in the suit increases at approximately one
psi per “g"” when the control is set to “LO" and ap-
proximately 1.5 psi per “g”* when the control is set to
“HIL."” The valve adjusts itself to the “g" applied and
will rapidly reduce the pressure as level flight is at-
tained. The suit should fit comfortably during level
flight. If worn too loose, inflation time will be in-
creased and the protection against “g’” will be of a less
degree. If forced down at sea the suit can be used as
accessory flotation gear. (See paragraph 4-34.)

4-29. CONTROLS.
4-30. ANTI-G AIR CONTROL VALVES. The pilot’s

anti-g air control valve (figure 1-3, reference 2) is
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located on the left-hand console panel. The radar
operator’s anti-g air control valve (figure 4-2, refer-
ence 17) is located on the right-hand console panel.
The controls each have a “HI” and “LO” position.

4-31. ACCELEROMETER. The accelerometer (figure

1-4, reference 22) must be used while becoming ac-
customed to the suit.

4-32. ANTI-G SUIT CONNECTIONS. On airplanes
prior to BuNo. 124625, the anti-g suit connector is
plugged into the personnel gear adapter (refer to para-
graph 1-60). On airplanes BulNo. 124625 and subs..
the anti-g suit connector is plugged into the fitting
(figure 4-1, references 12 and 13) at the left-hand side
of the pilot’s and radar operator’s seat.

4-33. OPERATION.

a. Plug the suit connection into the personnel gear
adapter or tube fitting (refer to paragraphs 1-60 and
1-G0A).

Note
Test the disconnect each time it is plugged in.

b. Turn the anti-g air control valve clockwise to
“HI" or counter-clockwise to “LO.” If the ability to
withstand “g” forces is lower than average, there may
be a tendency to “grey” even with the suit on. If this is
the case or for added protection turn the control to the
“HI" position.

Note
If a tendency to “grey” is present, tensing the
abdominal muscles will help in this circum-
stance.

c. Watch the accelerometer.

WARNING

The limiting load factor shown in figure 2-2
must be observed during all maneuvers even
though anti-g equipment is being used.

4-34. ACCESSORY FLOTATION GEAR. If forced
down at sea, the anti-g equipment may be used as
accessory flotation gear. Unzip both legs of suit by
jerking upward on the quick release zipper fastenings
at the top, and pull the zippers apart. Fasten the un-
zipped legs behind, using the snaps on the pockets.
Take the oral inflation fitting stowed in the left breast
pocket, plug it into the disconnect, and inflate the suit.
The oral valve must be unscrewed before it can be

blown through.

The anti-g suit will not take the place of a life
jacket. It will only provide extra buoyancy.
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Front View — Right Side

1. Chartboard light
2. Wing fold control
3. Aileron power boost release
4. AN/APQ-35A control panel
5. Chartboard
6. Engine fire detector test switches
7. Radar operator’s ventilating air outlet
8. Right-hand console lights rheostat
9. Cabin altimeter

10. Generator warning lights

11. Generator volt-ammeters

12. Inverter control switch

13. Test jack panel

14. Ash tray

15. A-c power selector switch

Figure 4-2 (Sheet 1 of 2 Sheets). Radar Operator's Equipment
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Radar operator’s circuit breaker panel
Radar operator’s anti-g control
Microphone—headset extension cord
Oxygen regulator light

Radar operator’s oxygen regulator
Exterior lights control panel

AN /APX-6 IFF control panel

Radar operator’s ICS-radio selector panel
VHF selector control panel

Radar operator’s relief tube

Radar operator’s AN/ARC-1 VHF control panel
AN/ARR-2A homing radio control panel
Master radio switch

Battery and generator switch

Pitot heat switch

Inverter failure warning light
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Right-Hand Console

Figure 4-2 (Sheet 2 of 2 Sheets). Radar Operator's Equipment
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4-35. ELECTRONIC EQUIPMENT.

4-36. GENERAL. The electronic installations in the
airplane are of four types, each of which is listed below
with its components of equipment:

Equipment Designation  Range Paragraph

a. Communication

VHF radio AN /ARC-1 *Horizon 4-39

VHF radio relay AN/ARC-28 *Horizon 4-43

Interphone AN /AIC-4 4-50

UHF radio**** AN/ARC-27 *Horizon 4-49A
b. Navigation

VHF homing AN/ARR-2A *Horizon 4-58

Radio altimeter AN/APN-1 0 to 400 feet or 4-63
0 to 4000 feet
200 nautical miles 4-69

(approx.)

AN/APS-21 200 nautical 4-80
miles (max.
land target)

**Tail warning AN/APS-28 3 nautical miles 4-80

Radio compass AN/ARN-6

C. Radar
**Search

**Gun aiming AN/APG-26 4000 yards 4-80
d. Identification
Transponder AN/APX-6 *Horizon 4-85
***Interrogator- AN/APX-17 *Horizon
responsor

"These ranges are approximate and depend upon altitude,
existing conditions, ground equipment, etc.

"*Components of AN/APQ-35 radar.
"**Space and weight provisions only.
****Alternate installation for AN/ARC-1.

4-37. MASTER RADIO SWITCH. The MASTER
RADIO switch (figure 4-2, reference 28) is on the
right-hand console and furnishes power to all com-
munication and navigation equipment with exception
of the radio altimeter. Before leaving the airplane, all

radio equipment should be secured by turning the
switch to “OFF.”

4-38. ELECTRONIC EQUIPMENT CHECK.

a. Connect the mask microphone and headset to
the personnel gear adapter, or the boom microphone
and headset to the extension cord jack.

b. Check operation of console lights by turning the
CONSOLE LIGHTS rheostat and the R.H. CONSOLE
LIGHTS rheostat clockwise. The panels for electronic
equipment control have been modified to incorporate
the indirect red lighting used on all other console
control panels.

c. After the engines are running at approximately
48 per cent rpm (6000 rpm) or over and the gener-
ators are charging, or with an external power source
connected, turn the MASTER RADIO switch to
“ON.” Allow approximately one minute for the equip-
ment to warm up. Adjust the volume control on the
applicable interphone control panel for power out-
put. The preflight check is as follows:

d. Turn on all radio equipment that operates in
conjunction with the interphone.

e. The VHF receiver channels may be checked on

the pilot’s and radar operator’s control panels by oper-
ating the VHF CHAN SEL switches (figure 1-4A, refer-
ence 11, or figure 4-2, reference 26) to the desired

channel settings. Select “VHF 1”7 or “VHF 2” as
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desired with the VHF selector knob (figure 4--2, refer-
ence 24) on the RELAY control panel. The AN /ARN-
6 radio compass is checked by the pilot after the
RECEIVER selector switch on the radar operator’s
SELECTOR panel (figure 4-2, reference 23) is turned
to the "COMP” position. From the radar operator's
station, the VHF homing equipment can be checked by
turning the RECEIVER selectcr switch to “NAV” and
operating the NAVIG panel switches to the desired
sertings.

f. The transmitters should be checked by setting
the TRANSMIT and RECEIVER switches to “VHF"
on the pilot’s MIXER panel and on the radar opera-

tor's SELECTOR panel, and talking into the micro-
phone with the transmit switch operated.

g- The interphone system should be checked for
reception from one station to the other with the trans-
mit switch at a position other than “ICS,” to check
that “ICS” signals will be heard at both stations
regardless of transmit switch settings.

Note

Transmission instructions for electronic
equipment are subject to local limitations
regarding radio silence.

4-39. VHF RADIO EQUIPMENT.

4-40. GENERAL. The AN/ARC-1 VHF radio pro-
vides radio telephone communication between air-
craft, or between aircraft and ground stations.

4-41. VHF RADIO TRANSMITTER-RECEIVERS.
Each of the two RT-18/ARC-1 transmitter-receivers
installed in the airplane provides radio telephone
communication in the frequency range of 100 to 156
megacycles. A pair of frequencies, consisting of one
frequency for transmitting and receiving on one trans-
mitter-receiver, and a second frequency for receiving
and transmitting on the second transmitter-receiver,
are selected from the two operators’ control units. A
relay cuts out the receiver section and cuts in the trans-
mitter section when the pilot’s or radar operator’s
transmit switch is depressed.

4-42. VHF RADIO CONTROL UNITS. The pilot’s
modified C-115/ARC-1 VHF radio control unit (fhig-
ure 1-4A, reference 11) is on the cockpit center con-
sole and the radar operator’s modified C-1 15/ARC-1
VHF radio control unit (figure 4-2, reference 26 is on
the right-hand console. Each unit provides a nine-posi-
tion rotary switch marked CHAN SEL and a three-posi-
tion rotary switch marked GUARD-BOTH-MAIN
T/R. The switch marked CHAN SEL provides for the
selection of any one of the nine preset main channel
frequencies. The GUARD-BOTH-MAIN T/R switch
permits operation on the guard channel, the selected
main channel, or operation on the selected main
channel while monitoring the guard channel. Both the
pilot’s and the radar operator’s VHF control units are
subject to control of the C-390/ARC-28 VHF relay

control unit.
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4-43. VHF RELAY EQUIPMENT.

Note
The AN/ARC-28 equipment installed is in-
operable and will be removed by service
change since its use is considered impractical
for this airplane.

4-44. GENERAL. The AN/ARC-28 VHF relay equip-
ment in this aircraft may be used to extend the operat-
ing range of two-way VHF radio communication by
acting as an automatic relay between a ground station
or ship and a second aircraft in flight. By this method
the equipment is capable of extending consistent VHF
communication far beyond ordinary horizon limita-
tion. This equipment does not, however, have any
direct effect on the range to be expected from the VHF
radio installed in this aircraft. The AN/ARC-28 equip-
ment is made up of the two RT-18/ARC-1 VHF radio
transmitter-receivers interconnected by a RE-51 /ARC-
28 relay unit, the two C-115/ARC-1 control units, and
a C-390/ARC-28 control unit. Normally, a modulated
radio signal received from either terminal station of
the radio circuit is retransmitted automatically to the
other terminal station,

4-45. RELAY CONTROL UNIT. The modified
C-390/ARC-28 “RELAY"” control unit (figure 4-2,
reference 24) is on the right-hand console and has a
selector switch with positions “"OFF,” “VHF 1,”
“VHF 2,” and “"RELAY.” With the selector switch on
position “VHF 1,” both the pilot and the radar oper-
ator may transmit and receive on the No. 1 VHF with
channel selection in control of the pilot. On switch
position “VHF 2,” both the pilot and the radar oper-
ator may transmit and receive on the No. 2 VHF with
channel selection in control of the radar operator.
With the switch at “*“RELAY,” the RE-51/ARC-28
relay is turned on as well as the two RT-18/ARC-1
transmitter-receivers. In this position the pilot and
operator can only monitor the relayed transmissions
of the stations utilizing the relay system.

Note
When the C-390/ARC-28 control unit is
turned to “OFF,” both RT-18/ARC-1 trans-

mitter-receivers will be off.

4-46. No local transmitter-receiver control during
relay operation is available.

4-47. OPERATION OF RELAY AND VHF RADIO.

Each time the equipment is turned on, allow at
least 20 seconds for the vacuum tubes to reach
operating temperature before using the equip-
ment for relay operation, or before operating
the transmit switches if local control is desired.

4-48. AUTOMATIC RELAY OPERATION.
a. Rotate the knob on the radar operator’s relay
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panel (control unit C-390/ARC-28) to “"RELAY,”
then rotate CHAN SEL switches at the pilot’s and radar
operator’s VHF panels (control units C-115/ARC-1)
to the two frequency channels selected for relay opera-
tion. The equipment will be ready for automatic relay
operation as soon as the vacuum tubes reach operating
temperature.

b. To change the frequency combination of the sys-
tem, rotate the CHAN SEL switches of each VHF panel
(C-115/ARC-1 control unit) to the two desired fre-
quency channels.

c. Monitoring will give an indication that the equip-
ment 1s operating properly.

4-49. OPERATION OF VHF RADIO.

a. RELAY control unit (see paragraph 4-45), set
to “"VHF 1” or “VHF 2" depending upon whether the
pilot (*'1”) or radar operator (*'2”) is to have control.

b. On selected VHF control panel, set GUARD-
BOTH-MAIN T/R switch and CHAN SEL switch to
channels desired.

c. RECEIVER switch on MIXER and SELECTOR
panels—set to “VHEF" if reception is desired.

d. The pilot transmits by lifting upward on the
throttle transmit switch (figure 1-3, reference 17).

e. The radar operator transmits by selecting “VHF”
on the TRANSMIT switch and then depressing the
foot transmit switch.

4-49A. UHF RADIO EQUIPMENT.

4-49B. GENERAL. The AN/ARC-27 UHF radio is
used as an alternate installation for the AN/ARC-1 in-
stallation which is normally provided. The AN/ARC-
27 UHF radio provides radio telephone communica-
tion between.aircraft, or between aircraft and surface
stations.

4-49C. UHF RADIO TRANSMITTER-RECEIVER.
The RT-178/ARC-27 transmitter-receiver installed in
the airplane provides radio telephone communication
in the frequency range of 225.0 to 399.9 megacycles.
Radio set RT-178/ARC-27 provides 1750 frequency
channels in the above mentioned range. Provisions
have been made for the pilot’s remote selection of any
one of eighteen preset frequencies or operation on a
guard channel frequency. Constant monitoring of the
guard channel may be selected. Transmission and re-
ception are on the same frequency and by the same
antenna.

4-49D. UHF RADIO CONTROL UNIT. The C-628/
ARC-27 control unit is mounted on the center console
below the instrument panel. The control unit provides
an OFF-T/R-T/R+4+G REC-ADF switch (figure 4-2B,
reference 1) which turns the set on (if MASTER
RADIO is “ON” and power is supplied from the
battery-generator or an external source). This switch
further selects operation on the indicated channel fre-
quency alone when on “T/R,” or on indicated channel
frequency and guard reception when on “T/R+G

REC.”
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. Function switch
. Tuning meter
. Loop L-R switch
Light control
Dial
Control button
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Band switch
Tuning crank
Audio control
CW-Voice switch
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Figure 4-2A. Radio Compass Control Unit

1. Of =T/R—T/R G Rec— ADF selector switch
2. Channel selector switch
3. Volume control

Figure 4-2B. UHF Radio Control Unit
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No ADF operation is provided with this set at this
time. The CHANNEL switch (figure 4-2B, reference
2) selects any one of 18 preset frequencies or guard
frequency (“G”). A VOLUME control (igure 4-2B,
reference 3) is provided to adjust the amplitude of
audio signals.

4-49E. OPERATION OF UHF RADIO.

a. Turn OFF-T/R-T/R+G REC-ADF to operation
desired.

b. Turn CHANNEL selector to channel number
giving frequency desired. If monitoring of guard chan-
nel is desired, OFF-T/R-T/R+G REC must be on

“T/R+G REC.” If transmission on guard frequency
is desired, CHANNEL dial must be on “G.”

c. Adjust VOLUME to the desired audio level.

d. Transmit (pilot) by switching upward the throttle
transmitting switch.

e. Transmit (radar operator) by depressing the foot
transmit switch.

4-50. RADIO INTERPHONE EQUIPMENT.

4-51. GENERAL. The AN/AIC-4 radio interphone
provides communication between the pilot and the
radar operator.

4=-52. PILOT'S MIXER CONTROL PANEL. The
modified C-242/AIC-4 pilot’s MIXER control panel
(figure 1-4A, reference 10) is on the center console.
The panel contains the RADIO and ICS volume con-
trols, the VHF receiver selector toggle switch, and the
RADIO selector switch which has two positions,
"NORMAL” and “ALTERNATE.” Under normal con-
ditions, the “NORMAL” position is used, amplifying
all radio receiver outputs through the AM-40/AIC
interphone amplifier. If the amplifier becomes inop-
erative, the switch is moved to “ALTERNATE,” in
which position the amplifier circuit is by-passed. In
this position, any radio receiver output selected by the
pilot will also appear in the radar operator’s head-
phones, and accordingly may interfere with other
radio reception by the radar operator. The HF re-
ceiver selector toggle switch and sensitivity control,
and the HF transmission selector switch are not used
in this system.

4-53. RADAR OPERATOR’S SELECTOR CON-
TROL PANEL. The modified C-387/AIC-4 radar
operator’s SELECTOR control panel (figure 4-2, refer-
ence 23) is on the right-hand console. The panel con-
tains the “RADIO VOL” and “ICS VOL” controls,
the TRANSMIT switch with “VHF” and “ICS”
positions, and the RECEIVER selector switch with
“OUT,” “VHF,” “NAV” and “COMP” positions.

4-54. MICROPHONE HEADSET EXTENSIONS.
The pilot’s headset extension jack is located on the
overturn structure at the left-hand side of the pilot’s
seat. The radar operator’s headset extension jack (hg-
ure 4-2, reference 18) is located to the right of the
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radar operator’s seat. Plug-in facilities are provided in
the jacks for headset and boom microphone connec-
tions.

4-55. THROTTLE TRANSMIT SWITCH. The
throttle transmit switch (figure 1-3, reference 17) is
on the inboard throttle control lever. The switch s a
two-position switch, upward for “RADIO” transmis-
sion and downward for “ICS.” Use of the switch in
the “"RADIO” position energizes relays in the VHF
or UHF transmitter-receiver which causes the trans.
mitter section to become operative and the receiver
section to become inoperative.

4-56. FOOT TRANSMIT SWITCH. The foot trans-
mit switch is located on the floor forward of the radar

operator. The switch is used by the radar operator for
either “'ICS,” “"VHF” or “UHF.”

4-57. OPERATION OF INTERPHONE
EQUIPMENT.

a. MASTER RADIO switch—"“ON.”
b. Radar operator’'s TRANSMIT switch—*"ICS.”

c. Pilot’s "ICS” volume control—set for desired
audio level.

d. Radar operator’s “ICS VOL” control—set for
desired audio level.

e. To transmit—pilot’s throttle switch to “ICS”
(down) or radar operator’s foot switch depressed. If
hand microphone is connected to jack, press micro-
phone switch.

Note
Interphone reception is at either station re-
gardless of position selected on the receiver
selector switches.

4-58. HOMING RADIO EQUIPMENT.

4-59. GENERAL. The AN/ARR-2A homing radio
provides radio telephone or MCW reception for hom-
ing purposes.

4-60. HOMING RADIO RECEIVER. The R-4A/
ARR-2 homing radio receiver receives either naviga-
tion (MCW) or voice signals. In either case, the origi-
nal signal (at the transmitter) is impressed on another
signal in the frequence band between 540 and 830
kilocycles (called the modulation frequency). This in
turn modulates a carrier frequency between 234 and
258 megacycles to produce the radiated signal. The
receiver de-modulates the signal in reverse order. Six
preset frequency modulated channels are available and
may be selected by remote control. When the receiver
is used for navigation, a beat oscillator produces an
audible beat note. When used for reception of voice
modulation, the beat note oscillator is cut out. The
desired operating condition (NAV or VOICE) is
selected by the switch on the remote control unit.

4-61. HOMING RADIO CONTROL PANEL. The
modified C-116/ARR-2A homing radio control panel
(figure 4-2, reference 27) is located on the cockpit
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right-hand console and is marked NAVIG. The panel
contains the sensitivity control marked SENS, the
selector control marked PITCH and the channel selec-
tor marked CHAN SEL. The SENS control with the
indicated position “INCREASE OUTPUT” adjusts
the sensitivity of the receiver by varying the R-F gain.
The PITCH control is used to connect a beat frequency
oscillator into the circuit for code reception when the
switch is set to “NAV,” and to disconnect it from the
circuit when the switch is set to “VOICE.” The control
when set to “NAV” also varies the tone of the beat
frequency oscillator. The CHAN SEL control is used
to select one of the six preset frequencies indicated by
the positions marked “1” to “6.”

4-62. OPERATION OF HOMING RADIO. Opera-
tion of the homing radio is entirely under the control
of the radar operator. The received signal, however,
is fed directly to the pilot’s headset, with no switch
selection by the pilot required. The pilot must inform
the radar operator to select the desired channel, adjust
the volume, or change the pitch of the signal. The
homing radio is operated as follows:

a. RADIO MASTER switch—"ON.”

b. Turn CHAN SEL control on the NAVIG panel
to the assigned channel number.

Cc. Turn PITCH control to “NAV.”

d. Adjust the SENS control to produce a usable
weak signal, or if the desired signal cannot be heard,
to a fairly strong background hiss.

e. If a signal is present, adjust the PITCH control
to produce a pleasing audible tone.

f. Readjust the SENS control to keep the signal
at the lowest usable level to avoid wrong course indi-
cations.

4-63. RADIO ALTIMETER EQUIPMENT.

4-64. GENERAL. The AN/APN-1 radio altimeter
gives an indication of the altitude of the airplane above
the surface as an aid in take-offs, navigation, search,
attack, and landings.

4-65. RADIO ALTIMETER INDICATOR. The ID-
14A/APN-1 radio altimeter indicator (figure 1-4, ref-
erence 8) is installed on the cockpit instrument panel.
Two control switches are incorporated at the face of
the instrument: the power switch which controls the
power input to the RT-7A/APN-1 radio altimeter
transmitter-receiver; and a range switch which selects
the desired altitude (low or high) range. The numerals
1, 2, 3 and 4, indicating the altitude for the low range
in hundreds of feet, and 10, 20, 30 and 40, also in
hundreds of feet for the high range, are visible through
four windows on the face of the instrument. There-
fore, the full scale reading for the low range is 400
feet and the full scale reading for the high range is
4000 feet.

4-66. RADIO ALTIMETER LIMIT SWITCH. The
radio altimeter limit switch (figure 1-3, reference 22)

1s located on the cockpit left-hand control console.
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The switch operates in conjunction with the limit in-
dicating light and the range switch on the indicator.
The switch can be preset to any altitude in steps of 25
within range of the indicator; the setting determines
the altitudes at which the indicating light will function.

4-67. RADIO ALTIMETER LIMIT INDICATING
LIGHT. This limit indicating light (figure 1-4, ref-
erence 6) is installed on the left-hand side of the in-
strument panel. This red light illuminates when the
airplane is at a lower altitude than that preset on the
limit switch. The light can be dimmed by turning the
cap clockwise.

4-68. OPERATION OF RADIO ALTIMETER
EQUIPMENT.

a. Turn power control switch clockwise.

b. Allow one minute for tubes to heat and observe
that the indicator has moved from its sub-zero stop
position to some other position indicating that the
equipment is energized.

When the airplane is resting on the ground,
the indicator pointer may not indicate zero
altitude.

c. Set the range switch on the indicator to show the
desired altitude range.

d. Set the limit switch for the altitude at which the
limit indicator light will light.

The high range of the AN/APN-1 altimeter
cannot be relied upon below 500 feet over
water and 600 feet over land. Below these
altitudes when on the high range, the indi-
cator will usually read high and may fail to
read below 400 feet no matter how close to
the terrain the airplane may actually be. There-
fore, when flying below 600 feet under con-
ditions of poor visibility, the ID-14A/APN-1
indicator should always be on the low range.

e. To shut off the radio altimeter equipment, turn
the power control switch on the altitude indicator
fully counterclockwise.

4-69. RADIO COMPASS.

4-70. GENERAL. The AN/ARN-6 radio compass is
designed to guide the aircraft to a transmitting station
at its destination or to take bearings on transmitting
stations as an aid to navigation. It may also be used as
a radio communication receiver. The equipment has
a frequency range of 100 to 1750 kilocycles.

4-71. CONTROLS. The C-149/ARN-6 control unit
(figure 1-3, reference 6) is installed on the left-hand

side of the cockpit above the throttle quadrant.
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4-72. OPERATION OF RADIO COMPASS EQUIP-
MENT. The equipment is started by turning the func-
tion switch (figure 4-2A, reference 1) to “COMP,”
“ANT” or “LOOP” position.

4-73. HOMING COMPASS OPERATION.
a. Turn the function switch to “COMP” position.

b. Rotate the band switch (figure 4-2A, reference
7) to the frequency band in which operation is desired.

c. Turnthe TUNING crank (figure 4-2A, reference
8) to the desired station frequency and tune for maxi-
mum swing of the tuning meter (figure 4-2A, reference
2). Greater accuracy in tuning may be obtained by
placing the CW-VOICE switch (figure 4-2A, reference
10) in “CW” position. A 900-cycle tone will be heard
along with the station modulation. This will aid in
accurate tuning. After tuning return the CW-VOICE
switch to “"VOICE” to eliminate the 900-cycle tone.

d. Adjust AUDIO (figure 4-2A, reference 9) con-
trol for desired headset level.

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

f. Turn the VAR knob on the RADIO COMPASS
indicator (figure 1-4, reference 19) until the azimuth
zero is at the index.

g. The indicator pointer will now show the bearing
of the station relative to aircraft heading. For example,
if the pointer is to the left of zero the station is on
your left. Turn your aircraft to the left until the pointer
is at zero. If the aircraft heading is held at zero degrees
on the radio compass indicator, you will ultimately
fly over the radio station antenna. Cross winds, how-
ever, will cause the flight path to be a curved line. Di-
rection of wind drift may be determined by noting
any change in magnetic bearing while homing with
the radio compass. An increasing magnetic bearing
indicates a wind from the right while a decreasing
magnetic bearing indicates a wind from the left. Com-
pensate for wind drift by offsetting the aircraft head-
ing until there is a minimum rate of change of the mag-
netic compass reading. The radio compass indicator
now shows directly in degrees the relative aircraft to
station heading necessary to correct for wind drift.

4-74. POSITION FINDING—AUTOMATIC
METHOD.

a. Select three stations whose geographical loca-
tions are spaced at approximately equal intervals about
the aircraft.

b. Tune in the stations, identify them and log their
dial readings.

c. Adjust VAR knob on the RADIO COMPASS
indicator until its bearing scale at the index is the same
as the frue magnetic heading of the aircraft.

d. Set the function switch knob to “*“COMP.”

e. Tune in one of the selected stations, and record
the bearing as indicated by the tzi/ of the indicator
pointer.

f. Repeat step e for the other stations, in rapid suc-
cession, while flying with a steady level heading.
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Note
Because of the plane’s motion, the less time
taken for observations, the greater the accu-
racy of the fix.

g. The recorded bearings will be the station to air-
craft bearing from north. Project lines from the sta-
tions at the recorded bearings. The aircraft position
will be within the vicinity of the small triangle made
by the intersection of the projected lines.

4-75. POSITION FINDING—AURAL-NULL
METHOD.

a. Select three stations whose geographical loca-
tions are spaced at approximately equal intervals about
the aircraft.

b. Tune in the stations, identify them and log their
dial readings.

c. Adjust the VAR knob on the RADIO COMPASS
indicator until its bearing scale at the index is the same
as the #rue magnetic heading of the aircraft.

d. Set the function switch knob to “LOOP” posi-
tion.

e. Tune in the desired station. To obtain good sig-
nal strength for station identification it may be neces-
sary to rotate the loop by means of the LOOP L-R
(figure 4-2A, reference 3) switch knob for maximum
signal. Direction and speed of the loop’s rotation are
controlled by direction and amount of LOOP L-R
switch rotation, respectively.

f. Use the LOOP L-R switch knob, as in step e, and
rotate loop for minimum headset volume. Record the
bearings shown by the indicator pointer. Better defini-
tion of the null may be obtained by turning the AUDIO
control fully clockwise and locating the null by either
listening for minimum audio signal or noting a coun-
terclockwise dip of the tuning meter pointer. The use
of “CW” operation also improves the definition of the
null. To obtain ““CW”’ operation throw the CW-VOICE
switch to “CW” position.

g. 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 ambiguity
is overcome by keeping aware of the general geo-

graphical location and selecting stations located well
to the left and right of the course.

4-76. RECEIVER OPERATION—-ANTENNA
RECEPTION.

a. Turn the function switch to “ANT” position.

b. Turn band switch to desired frequency band.

¢. Throw CW-VOICE switch to “CW” position for
aural reception of unmodulated signals.

d. Use the TUNING crank and tune in the desired
station.

e. Adjust AUDIO control for desired headset
volume.
Note
For best definition of radio range stations ad-
just the AUDIO control for the lowest us-
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able headset volume and continue to reduce
volume asthe A-N signals increase in strength.

4-77. RECEIVER OPERATION —LOOP RECEP-
TION. If reception on “ANT” is noisy due to precipi-
tation static, commonly known as rain or snow static,
better results may be obtained by operating in “LOOP”’
position as follows:

a. Tura function switch to “LOOP” position.

b. Turn band switch to desired frequency band.

c. If station is unmodulated, place CW-VOICE
switch in “"CW”’ position.

d. Tune in desired station.

e. Rotate loop with the LOOP L-R switch until
maximum signal is obtained. If flight course is not
straight, readjustments may be necessary.

f. Adjust AUDIO control for desired headset

volume.

g. For best definition of radio range A-N signals on
“LOOP,” it is necessary to maintain the loop near the
90 to 270 degree position relative to the transmitting
station and adjust the AUDIO control for lowest usable
headset volume.

Note
Cone of silence indications are not always
reliable while receiving on “LOOP.” In some
cases, an increase instead of a decrease in sig-
nal may be noted.

4-78. SUMMARY OF PRECAUTIONS DURING
OPERATICN.

a. Select radio stations that provide stable bearings.
Do not use a station for bearing unless it can be iden-
tified by headset signal on “COMP” operation. High-
powered, clear-channel stations should be used when
possible. Any interference from other stations will
cause an error in bearing. Tune equipment accurately.
Station identification must be checked, especially sta-
tions broadcasting network programs. Avoid taking
bearings on synchronized stations except when close
to desired station. If station stops transmitting or
fades, bearings may change to other stations of the
same frequency thus causing errors. This is especially
true of code stations operating in a network.

b. Night effect or reflection of radio waves from the
sky may be recognized by fluctuations in bearings.
Night effect is worst at sunrise and sunset. The higher
the frequency of operation the greater the night effect.
[t may be present at distances over 20 miles when
receiving 850 to 1750 kilocycle stations, however with
100 to 450 kilocycle stations reliable bearings above
200 miles can be taken even when night effect is
present. The remedies for night effect are to increase
altitude, thereby increasing signal strength of direct
waves, to use stations operating on lower frequency,
and to take an average of the fluctuations.

c. Mountain effect is considered to be the reflection
of radio waves from mountain surfaces. It is known to
exist around Salt Lake City and Pittsburgh. Do not rely
fully on bearings taken in such areas.
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d. For aural reception of A-N signals operate equip-
ment on “ANT” or “LOOP” instead of “"COMP”
since the action of AVC in “COMP” position will
cause broad course indications. Always operate the
equipment with AUDIO control set at lowest usable
headset volume and reduce it as the A-N signal
strength increases. Cone of silence indications are
not always reliable when operating the equipment on
“LOOP.” Use equipment on “ANT” for cone of
silence indication.

e. This equipment should provide compass bear-
ings during conditions of moderate precipitation
static which interrupt normal reception. When static
becomes too severe it will be necessary to operate on
“LOOP” position. In this position, satisfactory aural
reception and aural-null direction finding will be
possible most of the time.

f. Do not depend on two stations for a fix of loca-
tion; use at least three stations with bearings spaced at
approximately equal intervals throughout 360 degrees
for greatest accuracy.

g. While taking bearings always keep aircraft on a
steady level heading.

h. When homing or direction finding on “LOOP”
operation there is a 180 degree ambiguity and station
bearings may be 180 degrees from the null obtained.
Use stations with good signal strength for sharply
defined nulls. Width of null may be controlled by posi-
tion of AUDIO control. The tuning meter may be used
as a visual-null indicator.

4-79. TO STOP EQUIPMENT. To stop the equip-
ment, turn the function switch to “OFE.”

4-80. AN/APQ@-35A RADAR EQUIPMENT.

4-81. GENERAL. The radar system AN/APQ-35Ais
made up of several equipments which may be operated
together to provide a system of electronic search,

tracking, gun aim, beacon interrogation, and tail
warning. The purposes of the AN/APQ-35A are:

a. To search for targets.

b. To compute the course of the airplane with re-
spect to the selected target so that the projectiles from
the airplane’s guns and the moving target arrive simul-
taneously at the same point in space.

c. To provide beacon interrogation and display
beacon replies.

d. To provide tail warning facilities.

4-82. DESCRIPTION. The AN/APQ-35A is com-
posed of three radar sets whose functional purposes
are as follows:

Equipment Function

Radar set AN/APS-21 Airborne long range search,
intercept radar, beacon in-
terrogation, and beacon
replies.

Radar set AN/APG-26 Airborne gun aiming radar,
Radar set AN/APS-28 Airborne tail warning radar.
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4-83. The C-576/APQ-35A control unit and panel
(igure 4-2, reference 4), located on the right-hand
side of the cockpit and in front of the radar operator
contains all the operating controls and cathode ray
tube indicators for the AN/APQ-35A radar system
except the IP-60/APG-26 pilot’s indicator. The oper-
ating panel is entirely illuminated for dark adapted
vision. The oscilloscope hood is a cone-shaped hood
which fastens to the control panel by means of thumb
screws. A hood is also provided for the pilot which
fastens to the APG-26 indicator. The hoods are
stowed above and behind the pilot and radar operator.
A metal scope cover is used to cover the three scopes
on the panel when the radar system is not in operation.

4-84. OPERATING THE AN/APQ-35A RADAR
SYSTEM. The C-576/APQ-35A control unit panel
is operated by the radar operator. It controls the entire
AN /APQ-35 radar system. The pilot uses his indicator
to guide the airplane to gunnery range of the target.

§ CAUTION §

Do not operate the radar system AN/APQ-
35A unless the radar modulator MD-103/
APQ-35, radar receiver-transmitters RT-
167 /APS-21, RT-165/APG-26 and RT-168/
APS-28 have been pressurized to five pounds
above atmospheric pressure at sea level. Do
not operate the radar system on the ground
unless auxiliary blowers are used to cool the
units.

a. Place METER SW in its “DC” position, check
the meter on the panel of the control unit. If it indi-

cates 0.93 (28 volts) the equipment may be started.
Attach the hood.

b. Place the HI-LO PWR switch in its “"HIGH”
position and place the PLATE PWR switch in its
“ON” position.

c. Move SEARCH POWER switch from “OFF” to
“ST-BY.” The meter on the control panel should now
indicate 0.575 (115 volts) with METER SW in its
“AC” position. If no reading is noted, push OV-LD
RES 3switch to “RESET” and release it. This should
make the meter indicate.

d. Wait about four minutes and then turn the
SEARCH POWER switch to its “RAD” position.
Radar set AN/APS-21 is now in operation.

e. Place the G-AIM PWR switch in its ST-BY posi-
tion. Wait one minute and then move the switch to its
“OPER” position. This places radar set AN/APG-26
in alerted standby position. To place in full opera-
tion, turn RANGE switch to its extreme counterclock-
wise position.

f. Turn T-W PWR switch to its “ST-BY”’ position,
wait three minutes and then turn the switch to its
“ON" position. This places radar set AN/APS-28 in
operation.
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g. To stop radar system, reverse the foregoing pro-
cedure, place all switches in their “OFF” position.
For emergency stops, place PLATE PWR switch in
its “OFF” position. This shuts the system off com-
pletely.

4-84A. STAND-BY OPERATION.

4-84B. GENERAL. Stand-by operation is used when-
ever the equipment must be ready for instant use or
when maintaining radar silence. Any one of the three
Radar Sets may be placed in *‘stand-by” without af-
fecting the others, except that when Radar Set AN/-
APS-21 is in stand-by, Radar Set AN/APG-26 is also
in stand-by even though the G-AIM PWR switch is in
its “OPER” position. Also, Radar Set AN/APG-26 is
automatically in “stand-by” at all times except when
the RANGE switch is in its *'2-25"" mile position, and
HI-LO PWR switch is in its “"HIGH"” position. Stand-
by operation is obtained as follows:

a. To place Radar Set AN/APS-21 in stand-by, turn
the SEARCH POWER switch to “ST-BY.” In stand-by,
there is no r-f output and Antenna AS-461/APS-21
does not scan.

b. To place Radar Set AN/APG-26 in permanent
stand-by operation, (as during search operation) place
the G-AIM PWR switch in its “ST-BY" position,
HI-LO PWR switch in its “"LOW”" position, or RANGE
switch in some range above 25 miles.

c. To place Radar Set AN/APS-28 in stand-by,
place T-W PWR switch in its “STD-BY" position.

4-84C. SEARCH OPERATION.

4-84D. GENERAL. The term—"search operation’ as
used here refers to Al (Air Intercept) and ASV (sur-
face search) operation by Radar Set AN/APS-21. See
also paragraph 4-84Q. The equipment must be placed
in operation as directed in paragraph 4-84.

4-84E. Al OPERATION. For AI operation against
airborne targets proceed as follows:

a. Place ELEV SCAN switch in its *'90°” position.
If targets are intercepted, the ELEV SCAN switch may
be moved to its 307" position and the TILT ANG
switch operated to position Antenna AS-461/APS-21
so that it scans the 30" sector containing the inter-
cepted target or targets. If interest centers in one
target, the ELEV SCAN switch may be moved to its
“MAN" position and the TILT ANG switch operated
to adjust Antenna AS-461/APS-21 to the proper tilt
angle. To easily ascertain this angle, it is advisable to
adjust the RGE STB control until the movable range
ring intersects the target and it appears on the C-scope.
Note the relative elevation angle of the target on the
C-scope, and adjust the 30" tilt angle with the TILT
ANG switch until the 30° sector centers on the target.
Then, when the ELEV SCAN switch is placed in its
“MAN" position, the target should still appear on the
C-scope. Azimuth bearing is obtained by considering
a line as being drawn from the start of the sweep,
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through the target, to the azimuth scale. The bearing
at the point where the line would strike the scale is the
target bearing. Range is estimated by linear interpola-
tion of the radial distance from the start of the sweep
to the target against the fixed range markers.

b. If target definition is poor, place the SEARCH
DISCRIM switch in its “FTC” position if the range in
use is 25 miles or more. If the range is less than 25
miles, use the “HVP” position, and if the range is two
miles, operate the FTC ON button on Azimuth-Eleva-
tion-Range Indicator [P-60/APG-26 (figure 1-4,
reference 15).

c. If targets saturate the PPI-scope at ranges up to
six miles, place the SEARCH DISCRIM switch in its
"STIC,” “STC-FTC,” ot “STC-HVP” positions as re-
quired. The “STC” position is used where only a
single target or several widely spaced targets are inter-
cepted.

4-84F. ASV OPERATION. ASV scan is used in ac-
cordance with the tactical requirement of the mission.
For this type of operation, proceed as follows:

a. Place the ELEV SCAN switch in jts “ASV”
position.
b. Adjust the horizontal scan with the AZIM WDTH

control until the antenna beam scans the assigned
sector in azimuth.

¢. Hold the TILT ANG switch “UP” or “DOWN"
until the tilt angle is such as to obtain the greatest sur-
face coverage with the antenna beam. The tilt angle
should always be adjusted so that targets can be seen
at a minimum range of two miles. This requirement
may be altered by tactical considerations. In general,
the tilt angle should be adjusted so as to provide as
much range coverage as possible.

4-84G. In both AI and ASV operation, the area
occupied by the pattern on the PPI-scope may be in-
creased by rotating the DEP CTR control clockwise.

4-84H. Targets may be ranged with the fixed range
markers or with the range strobe. The fixed range
markers describe arcs on the PPI-scope. The distance
in miles between these arcs is indicated in the right or
left hand window of the RANGE switch. The cali-
brated range strobe gives the target range and, when
RANGE switch is in its extreme counterclockwise
position, selects targets for tracking for Radar Set
AN/APG-26. All PPI targets ranged with the range
strobe appear on the C-scope. Since only one target
can be ranged at a time, only one target appears on
the C-scope at any one time.

4-84]. There are two ways the relative azimuth bear-
ing of a target can be obtained. One way 1s to compare
the target’s angular position with the radial lines
etched on the screen of the PPI-scope. These lines are
assigned angular values and from them the azimuth
bearing can be estimated. At 0° the target is dead
ahead. At other angles, the target is off port or star-

board as the case may be.
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4-84K. The relative azimuth angle of any selected
target can also be obtained with the C-scope. Azimuth
bearing is estimated with the horizontal azimuth scale
and the target is off port or starboard according to
whether it appears on the right or left of the vertical
centerline on the C-scope.

4-84L. The relative elevation angle is determined on
the C-scope by comparing the target position with the
vertical scale. Targets below the horizontal 0° line
have a negative angle. Targets above this line have a
positive angle.

4-84M. BEACON OPERATION.

4-84N. GENERAL. In beacon operation, Radar Set
AN/APS-21 seeks navigational information from one
or more beacon transmitters. All ranges, including the
200-mile range, are available for beacon operation,
To adjust Radar Set AN /APS-21 for beacon operation,
energize Radar Set AN/APQ-35 as directed in para-
graph 4-84 (Radar Sets AN/APG-26 and AN/APS-28
may be in stand-by as noted in paragraph 4-84A) and
proceed as follows:

a. With SEARCH POWER switch in jts “BEAC"
position, the aircraft may then be flown in a searching
circle with the RANGE switch set to the “200” posi-
tion. The range should be reduced as the beacon range
permits.

b. When such a signal is received, check its coding
to ascertain that it is authentic and to identify the
beacon station.

c. Fly directly toward the beacon until a directional
line through the beacon and the aircraft can be plotted
with the aid of the aircraft’s compass.

d. Reduce the setting of the RANGE switch to the
lowest range on which the beacon signal is visible and
carefully measure the range and bearing as directed in
paragraph 4-84E, a.

4-84P. For homing, set a flight course that keeps the
azimuth bearing of the beacon at 0° plus or minus the
wind drift angle.

4-84Q. INTERCEPT OPERATION.

4-84R. GENERAL. Intercept operation is defined to
mean all types of operation of Radar Set AN/APS-21
except ASV and beacon operation. Intercept operation
is commonly termed Al (air intercept) meaning the
location and ranging of airborne targets. After the
equipment is placed in operation as directed in para-
graph 4-84, proceed as follows:

a. Turn the ELEV SCAN switch to “90°” In 90° Al
scan, the beam scans from —30° to +60° and through
a horizontal angle adjustable from 30° to 170°. This
type of Al scan is used for general search operations.
As a rule, the horizontal angle is adjusted to 170°, If
weak targets of special interest are observed, the
horizontal angle may be reduced to exclude al] returns
of no immediate interest that brighten the PPI-scope
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and make it difficult to distinguish the weak targets.
The aircraft must fly a course that keeps the weak tar-
gets within the scan field of the antenna beam when
the horizontal angle is reduced.

b. Where a more narrow section of altitude is to be
searched, the ELEV SCAN switch should be placed in
its “30°" position and the tilt angle adjusted with the
TILT ANG switch as directed in paragraph 4-84E, a.

c. With the ELEV SCAN switch in its **30°" posi-
tion, the vertical angle covered by the antenna beam is
30°. By manual control, with the TILT ANG switch,
the operator can select any 30° sector between — 30°
and +60° for scanning. Once a distant target is lo-
cated in 90° Al scan, the vertical scan angle can be
reduced to 30° to exclude targets in which there is no
interest. At the same time, the horizontal scan angle
may be reduced for targets in the dead ahead position,
Reduction in the angle cleans up the PPI-scope of
targets and noise that interfere with scope interpre-
tation.

d. Where a particular altitude is to be searched, the
ELEV SCAN switch should be placed in its “MAN”
position as directed in paragraph 4-84E, a. To avoid
losing an intercepted target, its elevation angle must
first be measured on the C-scope as directed in para-
graph 4-84E, a.

e. In manual (MAN) AI scan, the pencil beam does
not tilt automatically but remains at a fixed angle which
can be adjusted to any angle between the limits of
—30° and +60°. This permits the aircraft to fly at a
given altitude and confine its search to any other alti-
tude. The altitude being searched can be selected and
changed at any time by means of the TILT ANG
switch when the ELEV SCAN switch is in its “MAN"’
position. The fixed tilt angle is of special value when-
ever it is desired to observe a weak signal exclusively
because all other targets are removed from the PPI-
scope.

f. The azimuth angle of scan should be selected by
the AZIM WDTH switch to be a width sufficient to in-
clude all of the assigned azimuth sector. Generally, it
is advisable to start with a 170° angle and narrow it
after an interception has been made. With azimuth
scan angles of less than 120° the gun-aim spot will
not appear on the C-scope if the azimuth bearing of
Antenna AS-459/APG-26 is +60° or —60°. Also the
gun-aim spot does not appear if the tilt angle of
Antenna AS-459/APG-26 exceeds —30°. Under such
conditions, the GUN-AIM control must be adjusted to
bring the bearing of Antenna AS-459/APG-26 into
the scan angle of Antenna AS-461/APS-21.

g. Targets are ranged and their bearing is obtained
as described in paragraph 4-84E. The operator
watches for targets and when one appears without
IFF or other identification, the RGE STB control is
advanced until the range strobe coincides with the
target. This transfers the target to the C-scope. In this

display, a vertical displacement above or below the
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reference line represents elevation relative to the flight
horizontal axis of the aircraft. Horizontal displace-
ment of the target to the right or left of the vertical
reference line represents azimuth bearing relative to
the flight axis of the aircraft. The azimuth bearing on
the PPI-scope and the azimuth and elevation bearing
on the C-scope are orally relayed to the pilot by the
radar operator to enable the pilot to set a course that
allows the aircraft to come up on the tail of the target.
The complete gun-aim operation is described in para-
graph 4-84S,

h. Where targets are difficult to distinguish sepa-
rately in FTC or HVP operation, the RGE STB control
should be advanced until the strobing arc is at a range
just short of the range of the group of targets. Then
the RANGE switch should be moved to its “30TD”
position. If the targets are very closely spaced, place
the RANGE switch in its “STD” position. Either of
these positions expands the sweep to provide target
separation.

4-84S. GUN-AIM OPERATION.

4-84T. GENERAL. With the equipment placed in
operation as directed in paragraph 4-84, gun-aim
operation begins when the aircraft has been maneu-
vered into position behind the tail of the target and
the range has been closed to 4000 yards. When an

€neémy target appears on the PPl-scope, proceed as
follows:

a. Check to see that the HI-LO PWR switch is in its
“HIGH” position.

b. Move the G-AIM PWR switch from its “ST-BY""
position to its “OPER” position and adjust the RGE
STB control until the range strobe ring passes through
the target and the target appears in the C-scope.

c. Adjust the AZIM WDTH and TILT ANG con-
trols to exclude most of the other targets from the
PPI-scope. However, the scan angle of Antenna
AS-461/APS-21 must always be large enough to pre-
clude the possibility of losing the target.

4-84U. The relative azimuth and elevation on the PPI
and C-scopes, together with the range i1n the RGE
window are continuously relayed to the pilot. As the
range is reduced, the RANGE switch is turned to a
lower range. This process continues until the RANGE
switch is in its extreme counterclockwise (2-25) posi-
tion and the range has closed to 4000 yards. When the
RANGE switch is placed in its lowest position, Radar
Set AN/APG-26 goes into full operation.

4-84V. When the range closes to 4000 yards, the
radar operator adjusts the GUN AIM control until the
antenna dot coincides with the target dot on the
C-scope and the ON TGT lamp is illuminated. At this
range, the normally centered dot on the scope of
Azimuth-Elevation-Range Indicator IP-60 /APG-26 is
unlocked to assume the predicted target position, and
the pilot begins observation of the target.
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4-84W. The horizontal line on the Azimuth-Elevation-
Range Indicator IP-60/APG-26 is the artificial hori-
zon which has been previously adjusted along with the
focus and intensity. The target dot is not the actual
video pulse from the receiving circuits of Radar Set
AN/APG-26 but is a signal produced in Ballistics
Computer CP-63/APG-26 that represents the pre-
dicted azimuth and elevation of the target. The pre-
dicted target range is indicated on a dial beneath the
scope which registers a maximum of 2000 yards until
the range has closed from a predicted 4000 yards to a
prediction of less than 2000 yards. The aircraft is
maneuvered to bring the target dot under the cross-
hairs on the scope screen. As the target is brought into
the gun sights, it moves slowly until near the inter-
section of the crosshairs. In the inside area around the
crosshairs, the target movement is large compared to
the gun-aim error. If the target dot is not brilliant
enough, the DOT INT control should be advariced
for the desired brilliance. Keeping the target under
the crosshairs, the pilot watches the predicted range
dial until the range has closed sufficiently to permit
accurate and effective gun fire.

4-84X. If, for any reason, it is necessary to interrupt
tracking a particular target, the RED TGT switch may
be pressed and the GUN AIM control used to detrain
Antenna AS-459 /APG-26 from the target.

4-84Y. After the conclusion of firing, Radar Set
AN /APG-26 should be returned to stand-by operation

and full use of the search capabilities of Radar Set
AN /APS-21 resumed.

4-842Z. TAIL WARNING OPERATION.

4-84AA. GENERAL. The tail warning operation is
completely unrelated to any of the other types of op-
erations previously described. Radar Set AN/APS-28
maintains close surveillance over the approach of all
aircraft coming up on the tail of the aircraft bearing
Radar Set AN/APQ-35. The equipment must be
started as directed in paragraph 4-84, with the T-W
PWR switch in its “ON"’ position, and the REC-GN
T-W adjusted with the SEA SUPP control turned all
the way counterclockwise for the normal amount of
sea return. The SEA SUPP may then be advanced to
suppress sea return to any desired degree.

4-84AB. An aircraft approaching from the rear will
be indicated on the O-scope of the AN/APQ-35 con-
trol panel in the form of a double-dot display giving
azimuth, range and elevation. The azimuth bearing of
the target is determined by mentally dropping a line
from the left-hand dot to the azimuth scale on the
bottom of the O-scope. The left-hand dot also indi-
cates true range as measured against the fixed range
markers on the face of the scope. The target elevation
or altitude is indicated as being greater than the alti-
tude of the aircraft bearing Radar Set AN/APS-28 if
quadrant lamps “1” or "2 are glowing and if the
right hand dot is higher than the left hand dot. If the

right hand dot is lower than the left hand dot, the
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target 1s at an altitude lower than the altitude of the
aircraft bearing Radar Set AN/APS-28. It is not ad-
visable to rely completely on quadrant lamps 3" and
“4"" at low altitudes because they may be illuminated
by sea return.

4-84AC. The use made of the warning supplied by
Radar Set AN/APS-28 depends upon the tactical
situation. It is obvious that one recourse would be to
attempt to maneuver the target into position where it
can be scanned by Radar Set AN/APS-21 and AN/-
APG-26. Under no circumstances should an unidenti-
fied target be allowed to approach within a range of
4000 yards.

4-84AD. EMERGENCY FLIGHT ADJUSTMENTS.

4-84AE. GENERAL. The only emergency adjustment
that can be made during flight is by means of the
THER OV-RD switch. Thermal cut-outs are provided
for all major units that are critical as to temperature.
If the temperature rise should exceed the rating of
these units, the thermal cut-outs operate to remove
primary power from the system. Since the cut-outs
keep the primary circuits open as long as the tempera-
ture is excessive, it is impossible to operate unless the
THER OV-RD switch is used. This switch is sealed in
the “OUT” position. It must not be used except where
the continued use of the equipment is of more value
than the equipment itself. Radar Set AN/APS-21 will
continue to operate for approximately 30 minutes with
the THER OV-RD switch in its “IN” position before
permanent damage occurs.

Fl

The THER OV-RD switch must not be used
except where emergency use of the equip-
ment transcends the damage sure to occur to
the equipment.

4-84AF. To operate the THER OV-RD switch, break
the seal on the left-hand end of the horizontal rod in
the switch lock and remove the seal and seal wire.
Then slide the lock assembly to the right to release the
switch. With the switch in its “IN”’ position, operation
may be resumed by repeating the starting procedure
described in paragraph 4-84.

4-84AG. Two other adjustments that might be con-
sidered emergency adjustments are the REC TUNE
SEARCH and the REC TUNE T-W. If Radar Set
AN/APS-21 or Radar Set AN/APS-28 fail to display
any targets on the PPI or O-scope, a defect may have
developed in their AFC circuits. If this occurs, normal
operation may be restored by resorting to manual
tuning over the MANUAL range of the affected tuning
control.

4-84AH. ANTI-JAMMING PROCEDURES.

4-84AJ. GENERAL. The procedures described in
this paragraph are applicable to enemy jamming and
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may also be used to improve poor reception due to
natural causes. Circuits that may be selected by the
operation of SEARCH DISCRIM switch are the
“STC,” “FTC,” “HVP,” and combinations of “STC”
and “FTC” or “HVP.” These circuits only affect the
operation of Radar Set AN/APS-21. On the “0-2”
mile range, a pulse jamming signal will be visible but
will not be stationary. “STC” is used to allow opera-
tion through saturation jamming caused by large near-
by targets. “FTC” and “"HVP” improve definition so
that targets are more easily distinguished from false
jamming targets. The “FTC” and “HVP” circuits are
also effective against cw jamming. For Radar Set
AN/APS-21, the “30TD” and “STD” expanded
sweeps may also be used effectively against jamming.
One advantage they provide is to eliminate from the
PPI-scope, all signal returns except for those returned
from the section of range displayed. Another advan-
tage is that, by providing a large degree of target
separation, targets are more easily distinguished from
jamming.

4-84AK. The only anti-jamming control for Radar
Set AN/APG-26 is the FTC switch on Azimuth-
Elevation-Range Indicator IP-60 /APG-26. This con-
trol is placed in its “ON” position when “HVP”
operation is required for Radar Set AN/APS-21.

4-84AL. The anti-jamming controls for Radar Set
AN/APS-28 are the STC swirch and the FTC switch,
These controls are operated by the radar operator as
described in the foregoing (see paragraphs 4-84C
through 4-847).

4-84AM. Occasionally the receiver gain controls can
be adjusted to minimize jamming. Only Radar Sets
AN/APS-21 and AN/APS-28 have manual receiver
gain controls, REC-GN SEARCH and REC-GN T-W.

4-84AN. Another means of minimizing jamming is
to manually tune the local oscillators in the receiving
systems. Radar Set AN/APS-21 is tuned with REC
TUNE SEARCH and Radar Set AN/APS-28 is tuned
with REC TUNE T-W. Radar Set AN/APG-26 has no
manual tuning control. Ordinarily the tuning controls
are placed in their “AUTO” positions but they may be
adjusted over their “MANUAL” ranges at any time the
radar operator thinks reception might be improved.
These controls must also be used if the AFC circuits
should become defective.

4-85. AN/APX-6 RADIO EQUIPMENT.

4-86. GENERAL. The primary purpose of the AN/
APX-6 transponder equipment is to enable the air-
plane in which it is installed to identify itself auto-
matically as friendly whenever it is properly chal-
lenged by suitably equipped friendly surface and air-
borne radar.

4-87. AN/APX-6 IFF CONTROL CONSOLE. The
C-544 [APX-6 IFF control panel (figure 4-2, reference

22) is on the right-hand console. The MASTER con-
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trol 1s a five-position rotary switch and permits selec-
tion of the operational characteristics “OFF,” “STD-
BY,” “LOW,” “NORM"” and “EMERGENCY.” The
MODE 2 control is a three-position toggle switch
which permits selection of *“MODE 2,” “OUT” and
“I/P” positions. The MODE 3 control is a twoO-posi-
tion toggle switch with “MODE 3” and “OUT”
positions. The DESTRUCT switch is a two-position
toggle switch protected against accidental operation
by a guard cover. In the “ON” position, voltage is
applied to the destructor fire circuit. In the “OFF”
position, no voltage is applied unless the impact
switch is tripped.

4-88. OPERATION OF AN/APX-6 EQUIPMENT.

a. To start equipment rotate the MASTER control
to “STDBY,” “LOW” or “NORM” as required.
Unless instructed otherwise, set the control in the
“NORM?” position.

b. Set the MODE 2 control to required position.
Unless instructed otherwise, set the control in the
“OUT” position.

c. Set the MODE 3 control to required position.

Unless instructed otherwise, set the control in the
2OUFT” position.

d. To stop equipment rotate the MASTER control
to the “OFF” position.

e. If the DESTRUCT control was operated during
flight, report this fact immediately upon landing so
that a new receiver-transmitter may be installed.

4-89. EMERGENCY AND DESTRUCT
OPERATIONS. Refer to paragraph 3-44.

4-90. COCKPIT AIR CONDITIONING AND
PRESSURIZING SYSTEM.

4-91. GENERAL. An interconnected air conditioning
and pressurizing system heats, cools, ventilates and
pressurizes the cockpit as required to maintain efficient
operating conditions for the crew members (see fig-
ure 4-3). Heated compressed air, which is bled from
the last stage of the engine compressor, may be passed
through the refrigeration unit or diverted around the
unit as required by cockpit temperature conditions.
Air passing through the refrigeration unit operates
the unit and is passed to the mixing chamber as cooled
air. This air, proportionately mixed in the chamber
with the heated air which by-passes the refrigeration
unit, is delivered to the cockpit for heating or cooling.
and serves also to ventilate and pressurize the cockpit,

4-92. CONTROLS. The cockpit air conditioning
control (figure 1-4A, reference 9), on the center con-
sole, makes possible manual or automatic selection of
cockpit temperature, or manual selection of the
emergency ventilating system. The rheostat portion
of the control is in the temperature control bridge
circuit and provides for selection of cockpit tempera-
tures from 60°F to 80°F (15.5°C to 26.6°C). The other
positions of the control are “OFF,” “MANUAL HOT"”
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and “MANUAL COLD.” The “OFF” position also
turns on emergency ventilation air and depressurizes
cockpit. Since cabin pressurization and windshield
defogging are completely automatic, no controls are
required.

4-93. OPERATION OF AIR CONDITIONING
SYSTEM. Provision is made to supply full hot or full
cold air to the cockpit by manually holding the cock-
pit air conditioning control respectively to “MAN-
UAL HOT” or “MANUAL COLD.” When the control
is placed in either of these positions, the hot-air by-
pass valve actuator moves the valve in the correspond-
ing direction so long as the control position is held.
When the control is released, it returns to a “‘neutral”’
position and the by-pass valve setting remains at the
position in which the actuator stopped. In *“MANUAL
HOT,” a temperature high limit control is provided
in the circuit to prevent overheatin g of the windshield.
In addition, a high limit safety element overrides all
other circuits to operate on emergency ventilation if
the defogging air becomes hot enough to threaten
safety of the windshield. If this occurs, cockpit pres-
sure is lost and cannot be regained until the fusable
element is replaced after landing.

4-94. Under some conditions of flight in humid
climates, the temperature in the cockpit may be below
the dew point. In such cases condensed water droplets
(fog) may form in the cockpit. The fog will have the
appearance of grey smoke and will appear to be issuing
trom the air conditioning outlets. This fog condition
may be alleviated by operating the cockpit air condi-
tioning control so as to increase the temperature of the
air in the cockpit In some cases ducting may have
become sufficiently cooled so that fog may persist for
two to four minutes after the temperature control is
moved to the highest setting in the automatic range
(80°). A selection in the “"AUTO” range should be
maintained to provide the most comfortabie cockpit
temperature compatible with fog elimination.

4-95. EMERGENCY VENTILATION. When the
cockpit air conditioning control is moved to “OFF,”
the normal air conditioning system shut-off valve is
closed, and the emergency ventilating and cockpit
pressure relief valves are opened, thus permitting free
circulation of outside air throughout the cockpit
without cockpit pressurization.

4-96. COCKPIT PRESSURIZATION. When the
normal air conditioning system is in operation, the
air provided for heating, cooling, and ventilating also
pressurizes the cockpit. The pressure in the cabin s
automatically maintained on a predetermined schedule
with regard to altitude by the pressure-regulating
valve located just behind the radar operator’s head.
This pressure schedule is as follows: From sea-level
to 5,000 feet altitude the cockpit pressure remains
equal to atmospheric pressure. Above 5,000 feet in

airplanes BulNo. 124595 through 124664, the cock-
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pit gradually pressurizes until at 11,750 feet, a maxi-
mum pressure differential of 2.75 psi is reached. Above
11,750 feet a constant pressure differential of 2.75 psi
above atmospheric pressure is maintained. Above
5000 feet in airplanes BuNo. 125783 and subs., the
cockpit gradually pressurizes until at 13,200 feet, a
maximum pressure differential of 3.3 psi is reached.
Above 13,200 feet a constant pressure differential of
3.3 psi above atmospheric pressure is maintained.
This information is shown graphically in figure 4-4,
Cockpit and Aircraft Altitude Comparison Chart. In
the event of failure of the cockpit pressure regulating
valve to function properly, the cockpit pressure relief
valve prevents excessive positive pressure differentials.
Also in the event of fast dives or other such maneuvers,
it prevents an excessive negative differential which
might eventually damage the cockpit. This valve
opens at pressure differentials of plus 3.0 psi and
minus 0.1 psi. As previously mentioned, it also opens
when the cockpit air conditioning control is moved
to the “OFF” position.

Note

Due to the design service ceiling of the air-
plane and the above-mentioned maximum
cockpit pressure differential, there is no
danger of explosive decompression.

4-97. LIGHTING EQUIPMENT.
4-98. INTERIOR LIGHTS. The interior lights con-

trol panel is located on the cockpit center console.
In airplanes BuNo. 124595 through 124664 the
switches contained on the panel function as follows:

a. Selector switch (figure 1-4A, reference 16)—
Selects “FLIGHT” instrument lights, “ALL INSTR”
lights or “EMERG.” In the latter position, the cockpit
floodlights are turned on.

b. INSTR LIGHTS rheostat (figure 1-4A, reference
2) — Rotated clockwise increases the intensity of the
selected instrument lights and the oxygen regulator
lights (figure 1-3, reference 10, and figure 4-2, refer-

ence 26). Extreme counterclockwise position turns
the lights “OFF.”

c. CONSOLE LIGHTS rheostat (figure 1-4A, refer-
ence 17)— Rotated clockwise increases the intensity
of the left-hand and center console lights. Extreme
counterclockwise position turns the lights "““OFF.”

d. R.H. CONSOLE LIGHTS rheostat (hgure 4-2,
reference 8)—Rotated clockwise increases the inten-
sity of the right-hand console lights. Extreme counter-
clockwise position turns the lights “OFEF.”

4-98A. In airplanes BuNo. 125783 and subs., the
rheostats contained in the INT LTS panel function as
follows:

a. FLT INST rheostat—Rotate clockwise to in-
crease the intensity of the flight instrument and arma-
ment panel lights. The extreme counterclockwise
position turns the lights “OFF.”
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b. NON-FLT INST rheostat—Rotate clockwise to
increase the intensity of remaining instrument lights
The extreme counterclockwise position turns the

lights “OFF.”

c. CONSOLE rheostat—Rotate clockwise to in-
crease the intensity of the left-hand and center console
lights. The extreme counterclockwise position turns

the lights “OFF.”

d. R.H. CONSOLE LIGHTS rheostat — Rotate
clockwise to increase the intensity of the right-hand
console lights.

e. EMERG LIGHTS—Switch “"ON” to provide
emergency cockpit lighting if other interior lighting
circuits fail,

4-98B. CHARTBOARD LIGHTS—When the chart-
board is pulled out, the chartboard lights switch on
automatically. Intensity of the chartboard lights is

controlled by the R. H. CONSOLE LIGHTS rheostat.
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4-98C. EXTENSION LIGHT. In airplane BuNo.
124595 through 124664, an extension lightisinstalled
on the center console (igure 1-4A, reference 1 3). The
switch controlling this extension light is installed
forward of and adjacent to the extension light. In air-
planes BuNo. 125783 and subs., the extension light
is installed on the forward side of the radar operator’s
seat and the EXTENSION LIGHT switch is on the
lower center console.

4-99. EXTERIOR LIGHTS. The EXTR LTS control
panel (figure 4-2, reference 21) is on the right-hand
console. The switches contained on the console func-
tion as follows:

a. Five selector switches, WING, FUS, TAIL,
FORM and FLOOD, turn the selected lights “"ON" or
ttOFF.:!

b. A switch marked ALL controls the intensity of
the lights selected. Positions are “BRT,” “MED” and
IIDIM-!?

* F3D-2 AIRPLANES BUNO.124595 THROUGH 124664

* % F3D-2 AIRPLANES BUNO.I125783 & SUBS.

POUNDS PER SQUARE INGH

2 t_

,__[': e
* 10 LBS/IN®

b

10

-
15 LBS/IN?
9// <

20 25 30 35 40 45 50

AIRPLANE ALTITUDE - 1000 FEET

Figure 4-4.

Cockpit and Aircraft Altitude Comparison Chart

62 RESTRICTED



SECURITY INFORMATION—RESTRICTED
AN 01-40FAB-1

c. The MASTER switch selects “OFFE,” “CODE,”
“FLASH” and “"STDY.” The “CODE” position applies
to the upper and lower fuselage lights only, and other
lights will burn steadily if on. The “FLASH" position
applies to wing and tail lights only and fuselage lights
will burn steadily if on. The “STDY” position applies
to all lights which will burn steadily if on.

d. The CODE switch selects the desired signal
letter. The MASTER switch must be in the “CODE”
position.

e. The radar operator’s keying switch on the exter-
ior lights console or the pilot’s keying switch on the
left-hand side of the cockpit, manually codes the fuse-
lage lights providing the selector switch is in the “FUS
OFF FOR KEY” position, and regardless of the
MASTER switch position.

4-99A. In airplanes BuNo. 125783 and subs., the
switches on the EXT LTS control panel (figure 4-2,
reference 21) function as follows:

a. The MASTER switch selects “OFF,” “CODE,”
“FLSH,” and “STDY.” The “CODE” position allows
automatic coding of the fuselage lights. The “FLSH”
position gives automatic flashing of the navigation
lights. The “STDY” position gives steady illumination
of all selected lights.

b. Four selector switches, FUSEL, WING, TAIL,
and FORM turn the selected lights to “"BRIGHT,”
“DIM” or “OFF” (switch centered).

c. The FUSEL switch selects the code letter desired
for automatic keying of the fuselage lights.

d. The CODE switch can be turned to either
“AUTO” or “MAN" for use during automatic keying
of fuselage lights, or “MAN" for manual keying of the
fuselage lights.

e. The PUSH TO KEY switch is for the use of the
radar operator in manually coding the fuselage lights.

Section IV
Paragraphs 4-99A to 4-100B

The MASTER switch must be in the “FLSH" position
and the CODE switch must be turned to “MAN.”

f. An indicator light on the EXT LTS panel moni-

tors the coding of the fuselage lights whenever the
CODE switch is in “MAN.”

4-100. APPROACH LIGHT. The approach light for
carrier landings is located in the left-hand wing. With
the exterior lights MASTER switch in “CODE,”
“FLASH” or “STEADY,” the light will operate as
follows:

Landing Wheels Arresting Hook

Approach Light

Not locked down Any position Off
Locked down Not down Flash
Locked down Down Steady

4-100A. Inairplanes BuNo. 124648 through 124664,
an approach light by-pass switch has been installed in
the arresting hook actuating cylinder access well.
Switching the approach light by-pass switch “ON"
will give steady illumination of the approach light
when the wheels are down for use during field carrier
landing practice. The approach light by-pass switch
must be turned “OFF” for automatic operation of the
approach light during normal carrier landings.

4-100B. Inairplanes BuNo. 125783 through 125882,
127019 through 127085, a momentary-contact ap-
proach light by-pass switch is installed in the nose
wheel well. Pushing the approach light by-pass switch
to the “ON” position will give steady illumination of
the approach light when the wheels are down for use
during field carrier landing practice. Turning “OFF”
the battery-generator switch will release the by-pass
switch control of the approach light circuit and restore
normal operation of the approach light.
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APPENDIX I
OPERATING CHARTS

A-1. FLIGHT PLANNING.

A-2. FLIGHT OPERATION CHARTS. The follow-
ing pages contain charts to be used as a guide to the
planning of operations. Charts provided are a Take-
Off, Climb, and Landing Chart, and a set of Flight
Operation Instruction Charts which covers the prob-
able gross weight range for the stated configuration.

A-3. GENERAL.

a. The methods of computing flight time, fuel re-
quirements, and range vary, depending on the type of
operation and mission planned. These instructions
cannot possibly cover all the types of possible opera-
tions, but they do cover the more common types likely
to be encountered, as for example, simple continuous
flight at fairly constant power or a bombing mission
with allowances for combat operation.

b. The Flight Operation Instruction Charts have
been set up so that ranges in columns at the left-hand
side of the chart are for Maximum Continuous (Nor-
mal Rated) Operation, which gives the maximum air-
speed possible with an indefinite time limit on the
engine. Maximum range figures, obtained from col-
umns at the right-hand side of the chart, require a cor-
responding decrease in airspeed but give an increase
in fuel economy.

c. The charts indicate two features which are char-
acteristic of jet engine aircraft. First, the range attain-
able with a given amount of fuel increases rapidly with
an increase in cruising altitude. Second, the speed for
maximum range occurs very close to the high speed
with normal rated thrust. A study of the chart will
show that it is more important to choose a high cruis-
ing altitude than to reduce the speed at a lower alti-
tude.

d. If cruise at low altitude is required, a consider-
able increase in range can be realized by using only
one engine. However, the range is still not as great as
if two engines are used at higher altitude.

A-4. MAXIMUM ENDURANCE OPERATION. If it
is desired to operate the airplane at the conditions for
minimum fuel consumption (maximum endurance),
the airplane should be flown at an indicated airspeed
of approximately 170 knots for a gross weight of
24,000 lbs. and approximately 160 knots for 20,000
lbs. For two engine operation, minimum fuel flow is
obtained by flying at 30,000 to 35,000 feet. On single
engine, minimum fuel flow occurs at 10,000 to 15,000
feet. It can be seen from the maximum endurance
chart that THE FUEL FLOW IS AS LOW FOR SINGLE
ENGINE OPERATION AT 10,000 FEET AS IT IS
FOR THE TWO ENGINE CASE AT ITS BEST ALTI-
TUDE (30,000 TO 35,000 FEET). IT IS THERE-

FORE NOT NECESSARY TO CLIMB TO HIGH
ALTITUDE TO OBTAIN THE BEST ENDURANCE
OF THE AIRPLANE IF SINGLE ENGINE OPERA-
TION IS USED.

A-5. USE OF THE CHARTS. The simplest type of
mission to plan is one in which the flight is continuous
at constant altitude, and the desired cruising power
and airspeed are reasonably constant. This is known
as a “'single stage flight.” An example of the use of the
charts for this type of mission appears at the bottom
of the first Flight Operation Instruction Chart; how-
ever, the following general information may be of
value.

a. Assuming the range to be flown is known, choose
the altitude at which the flight is to be made. The main
factors in the choice of altitude are weather condi-
tions, oxygen requirements, and the approximate true
airspeed desired.

b. Enter the Climb Data Chart (figure A—-1) at the
chosen altitude and the approximate gross weight of
the airplane before take-off, and read the fuel used in
climb to this operating altitude.

Note
Allowances have been made in the Climb Data

Chart for run-up and take-off as well as fuel
used in climb.

c. Determine the fuel reserve desired and add this
to the climb allowance. No allowances have been made
in the Flight Operation Instruction Charts for wind, navi-
gational error, or other contingencies. No allowance has
been made for combat or formation flight. The allow-
ances to be made for each of these items will be dictated
by local doctrine.

d. Add allowances made in (b) and (c), and sub-
tract this total allowance from the fuel available in the
airplane before starting the engines. The result is the
value to be used in entering the chart.

e. Select the appropriate Flight Operation Instruc-
tion Chart (figure A-4) corresponding to the approxi-
mate gross weight of the airplane before take-off.

f. Find the figure in the fuel column of the chart
equal to (or slightly less than) the amount of fuel
determined in (d) to be available for flight.

g. Read horizontally to the right or left and read
the available range in the column for proposed cruis-
ing altitude.

h. Move vertically down the desired altitude col-
umn, and read the RPM and indicated airspeed set-
tings required.

A-6. A little more complex, but very common, type
of operation is one in which the airplane gross weight
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is considerably higher when cruising out than when
cruising back. This is because of bombs dropped,
empty drop tanks released, and the large weight of
fuel consumed during cruise out on long missions. In

such a problem, the following general comments may
be helpful:

a. The appropriate Flight Operation Instruction
Chart corresponding to the approximate gross weight
for each phase of the mission (cruise out and cruise
back) should be for that phase.

b. Fuel used in climb from one altitude to another
may be obtained by subtracting the “fuel used” entries
in the Climb Chart for the two altitudes and at the
approximate gross weight.

A-7. AIRSPEED CALIBRATION.

A-8. The following calibrations represent the air-
speed position error and give the corrected indicated
airspeeds for a given reading of the cockpit airspeed
indicator, assuming zero scale error for the instru-
ment itself:

FLAPS DOWN—GEAR DOWN FLAPS UP—GEAR UP

LAS. Correction I.A.S. Correction
(Knots) (Knots) (Knots) (Knots)

920 Subtract 4 110 Subtract 2

100 Subtract 2 150 Add 2

120 0 200 Add 2

140 Add 2 250 Add 2

300 Add 2

350 Add 2

400 Add 2

450 Add 2
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AIRCRAFT MODEL ENGINE MODEL
F3D-2 WESTINGHOUSE
J3U-WE-36 (2UCLE)
MAX | MUM TWO ENGINE
OPERATING . ALLOWABLE TURBINE (2)
ALTITUDE ouT (1) FUEL CONSUMPTION
CONDITIONS TEMPERATURE
*C °F GAL/HR (3) LB / HR
; SEA LEVEL 682 (M) 1260 1176 7065
MILITARY POWER
| 100 PERCENT RPM 5,000 682 (W) 1260 1017 6 |
I (30 MIN.MAXIMUM ) 10,000 6g2 (M) 1260 868
15,000 682 (M) 1260
20,000 682 (M) 1260 616 169!
25,000 6g2 (W 1260
30,000 6g2 (¥) 1260 Ty 57 11
35,000 6g2 (¥ 1260 399
40,000 eg2 (W) 1260
SEA LEVEL 635 1175 333
NORMAL POWER
8.5 PERCENT RPM 5,000 635 1175 96
(MAXIMUM CONTINUOUS) 10,000 635 1175 686 T
, 15,000 635 175 613 678 (.
ol 20,000 635 1175 517
37 et
L 25,000 635 1175 Lue
30,000 635 1175 3K
35,000 635 1175 345
40,000 635 1175 0 Y 182
SPECIAL NOTES
(1)  FOR MAXIMUM ALLOWABLE TURBINE OUTLET TEMPERATURES TO BE OBSERVED, SEE PARAGRAPH 2-18.
(2) ENGINE FUEL CONSUMPT ION AT CONSTANT RPM VARIES WITH AIRSPEED: FUEL
CONSUMPT I ONS SHOWN ABOVE ARE BASED ON AIRSPEED FOR BEST CLIMB.
(3) BASED ON FUEL WEIGHING 6 POUNDS PER GALLON. (MIL-F-5572 FUEL).
(4) CAUTION: NOTE LOG BOOK ENTRY AND INDICATOR RED LINE.
RED FIGURES ARF FRELIMINARY DATA, SUBJECT TO REVI SION
AFTER FLIGHT CHECK.
DATA AS OF 7-18-51 BASED ON WESTINGHOUSE ENGINE SPEGNO. WAGT-2UCUE-2A DATED 1g-27-50
= i __——“_

Figure A-2. Power Plant Chart
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Figure A-3.
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