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Foreword

IMPORTANT

I order that you will gain the maximum bencfits from
this bandbook, it is imperative that you read this page

carefuily.

FOREWORD

This handbook is written as a text for the pilot for
immediate study and later reference in order that be
may gain complete familiarity with the aircraft he Is
assigned to fly, Thus, as complete a picture as is prac-
ticable of the basic structure and installations of the
aircraft along with the fundamental operating proce-
dures is included. It is not the function of this hand-
book to teach the pilot how to fly the airplane, as it is
assumed he is competent in this respect. However, the
handbook contains information regarding behavior pe-
culiar to the aircraft in varieus conditions of flight and
ground operation.

The book is divided into nine sections. Sections I, IT and
(11 are closely interrelated and contain information
relative to the physical act of flying the airplane. Sec-
tion 1 provides a description of the aircraft and its
systems, instruments, and controls. Emergency equip-
ment which is not part of an auxiliary system is also
described. Section Il contains information for the nor-
mal operation of the airplane and describes all proce-
dures to be accomplished by the pilot from the time the
airplane is approached until it is left parked on the ramp
after completing one non-tactical flight under ordinary
conditions, Section 1II describes the procedures to bhe
followed in meeting any emergency, except those in
connection with auxiliary equipment, that could reason-
ably be expected to be encountered.

Section IV contains the description and operation of all
auxiliary equipment which does not actually contribute
to flight but enables the aircraft to perform specialized
functions. All limitations and restrictions which must
be observed during normal operation are discussed in
section V, Section V1 attemupts to evaluare any unusual
flight characteristics, both favorable and unfavorable,
that the aircraft may possess. A portion of section 1V

and afl of sections V and VI are currently classified
Confidential and are published in a supplemental hand-
book, NAVWEPS 01-40AVA-1A, In section V11, opera-
tion of the varlous aircraft systems is discussed. Section
V11 is not applicable to single-place aircraft, Section 1X
contains procedures and information pertaining to all-
weather operation.

A Confidential Appendix, which is published under a
separate cover, contains ail flight operating data charts
for the airplane and other Confidential material which
is supplementary to this Flight Handbook., Refer to
NAVWEPS 01.40AVA-1-A, Supplement to NAVWEPS
01-40AVA-1 Flight Haadbook for Navy Model A4D-1,
A4D-2, Aircrafe,

It should be noted that the information in this hand-
book will be kept current by frequent revisions. Since,
however,  slight delay in the dissemination of revision
material is to be expected, i is imperative that pilots
stay abreast of pertinent technical directives which fre-
quently cover critical flight restrictions or new tech-
nigues in aperation of the aircraft.

In order to make the text as specific as possible, the
nomenclature used to identify controls and other equip-
ment is identical wherever possible to that used in the
airplane itself. Such nomenclature is capitalized. Also
capitalized and enclosed in quotation marks are the con-
trol positions as they are identified in the airplane. For
example, ‘The SEAT switch is spring-loaded to the
center {off} position, and a2 momentary movement {0
“UP” or “DOWN” will adjust the seat accordingly.’

An alphabetical index is included at the end of the book
to facilitate reference to the text.

i
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Figure 1-1. Model A4D-1, A4D-2 Airplanes
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SECTION |
DESCRIPTION

THE AIRPLANE

The Navy Model A4D-1, -2 Skvhawk is a jet-propelled,
single-place monoplane with a modified delta-planform
wing, and is manufactured by the Douglas Aircrafe
Company, El Segundo Division, Designed as a high
performance, lightweight attack airplane, the Model
A4DH1, -2 mounts two 20-mun guns internally', carcies
a variety of external stores, and is capable of operating
either from a carrier or from a shore base.

MAIN DIFFERENCES. The main differences between
the A4D-1, A4[>-2, A4D-2N and A4D-5 model airplanes
are shown in figure 1-1A. Additional differences be-
tween the A4D.1 and the A4D-2 which are not shown
in figure 1-1A, are as follows. The A4D-2 has:

a. Increased strength in the landing gear and certain
parts of the nose structure in order to withstand
H-8 catapult shots at high gross weight,

b. Increased strength in the horizontal stabilizer, ele-
vator, keel and fuselage mating poiats.

¢. A strengthened horizontal stabilizer actuator sssem-
bly and the horizontal stabilizer limiter switch ce-
moved.

. A honeycomb tadpole rudder.
. An automatic dead reckoning system.
. The C-8 gyrosyn compass system.

Y2 v o

. Improved fuel quantity gaging including provisions
for external fuel gaging.

h. Provisions for use of “JATO”.®
i, An APN/141 radar altimeter. (®
j- A thermal radiation enclosure.'?

DIMENSIONS. The principal three-point dimensions
of the airplane are as follows:

Span ... . e 27 feet 6 inches

Length ... L 39 feet 4%s inches

Height .. .................... 14 feet 11%e inches
ENGINE

The airplane is powered by a Wright ]65-W-4B or
J65-W-16A turbo-jet engine with a multi-stage, axial-
flow compressor driven by a two stage turbine. Engine
accessories are driven through an accessory gear box by
the compressor. Components driven by the gear box
are the engine-driven fuel pump, hydraulic pump, fuel
control governor, tachometer generator, and the ignition
generator. Cooling of the engine is accomplished by the
routing of compressor air through various parts of the
engine. The main bearings of the engine are cooled by
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air bled from the fifth compressor stage and are lubri-
cated by oil from the oil system, The Wrighe ]65-W-4B
and J65-W-16A engines are rated at standard sea level
static conditions as follows:

RATING THRUST RPM

Mititary 7100 100.0%: (B300)
Normal-——contnoous 4780 96,38 (8010)

ENGINE FUEL CONTROL SYSTEM

The engine fuel control system consists of a fuel pump,
fuel control unit, six flow dividers, a fuel primer sol-
enoid, and two fuel primers,

FUEL PUMP, The engine-driven fuel pump is com-
posed of a centrifugal booster element and two paralle!
gear-type ¢lements operating in series. Should either
gear element fail, the operative element is capable of
supplying the engine with enough fuel for full power
requirements under static sea level conditions,

FUEL CONTROL UNIT. The engine fuel control unit
contains two control systems: a primary system for por.
mal operation, aod a manual system for use if the pri-
mary system should fail. When the engine is operating
on the primary fuel control system, the fuel control unit
provides fuel governing for all engine speeds, including
idle, Operating schedules provide optimum rates of ac-
celeration and deceleration for all throttle movements
under any ambient condition. The acceleration schedule
insures a safe surge margin during rapid advancing of
the throtde, and the deceleration schedule prevents
flame-out during rapid retarding of the throttle, When
compressor discharge pressure exceeds a pre-determined
value, a limiter causes a reduction in fuel flow with a
corresponding reduction in rpm, which prevents exceed-
ing compressor discharge pressure limits. This reduction
in rpm normaliy occurs at low altitudes, high airspeeds,
and at temperatures below standard, and should not be
misconstrued as malfunctioning of the fuel control unit.
Busically, the fuel control unit coosists of two main
valves in series: a governor valve, and a contoured regu-
lator valve. The governor valve is adjusted by throttle
position, which spring-loads the valve against a balanc-
ing force from a fly-ball gevernor. The fly-ball governor
senses engine tpm and acts to open or close the gover
nor valve as necessary to maintain the throttle-selecred

NA4D-1 Airplanes BuMNo, 137817, 137823, 13919 through
139970, 142142 through 142161, A4D-2 Airplanes BulNo.
£42082 and subsequent.

AN A4D-2 Airplanes having ASC Ne. 172 incorporated.

GOALL A4D-2 Adeplanes haviag ASC Mo. 200 invorporated.

AL A4D-2 Alrplanes having ASC No. 56 incorporated,
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tpm, The correct fuel pressure drop across the governor
valve is maintained by the regulator valve, which is posi-
tioned by, and compensates for, ambient conditions and
engine speed.

The fuel control metering schedules are not compen-
sated for fuel viscosity. The high viscosity of cold JP.5
fuel, relative to lower JP-4 viscosities at the same tem-
perature, may cause a lean acceleration flow schedule
which does not provide a sufficient amount of fuel flow
to meet engine requirements when accelerating. This
inability of the engine to accelerate above a certain
RPM, usually 78-82%, results in a “hang-up” condition,

When the engine is operating on the manual fuel con-
trol system, all fuel metering is accomplished manually
by the throttle through direct linkage with an emergency
throttling valve in the fuel control unit, but with no
compensation for ambient conditions or engine speed.
An emergency solencid valve, actuated electrically by
the FUEL CONTROL switch in the cockpit, isolates

04 20 ¢ 8 17 17186 15

1. Speedbrake

1A. JATO igniter terminal

2. Aflt engine compartment access door

3. Oif aank

4. lntegral wing ank

5.  Fuel nozzie grounding recepracle

3A. AM/ARC.27A UHF radio antenng

6. Cockpit canopy air bungee cylinder

7. External CANGPY JETTISON handiett
7A, Thermal radiation enclosuret®

8. Piot tube

8A. Fucling probe

9. ANJASQ-17B Integrated Electranic Central
10, Static vent
1GA. Static vent (8
11.  Approach light
12, Emergency generator
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the antomatic metering features of the fuel control unit
by re-routing the flow of fuel to the engine and de
activates the compressor pressure limiter,

$ cautioN

st

Gpetazm on the manuzl fuel control system
requires that the throttle be moved slowly and
smoothly to prevent overspeeding and ex-
cessive exhaust temperatutes,

On airplanes incorporating J65 Engine Bulletin 240,
if the linkage between the cockpit throttle lever and the
engine fuel control unit breaks, the unit automatically
seeks approximately the 87% tpm position, which nor-
mally allows safe flight and controllable landing,

The engine can be shut down by moving the FUEL

valve to “EMER OFF”, (Refer to MANUAL FUEL
VALVE CONTROL in this section.)

4 By 13 12 1MW 104 % B

AVA-i{-t F-6Bad4.1¥

13, MK 12 MOIX 0 20-mm gun
13A. External power receptacle
14, Fwd engine comp. and accessory section access door
1%.  Exteroal preomatic smser
16. Catapult hook
17. Fuel norzle groending receptacle
17A. Fugling points
18, Barricade strap detent
19, Wing slst
20, Arresting hook
ZOA QI' ATO meunting hooks
adpole rudder??

iU A4D3-1 Airplanes BulNo. 142142 through 14223%; A4D-2 Air-
planes BuNo. 142097 through 142141,

4 A4D>-2 Airplanes only.

31 A1 AdD-2 Airplanes having ASC No. 156 incorporated,

Figure 1.2, General Arrangement

Revised 1 Jonuory 1962
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FUEL PRIMERS. When the throttle is moved from
“OFF” to “IDLE” during starting, priming fuel is sup-
plied automatically from the fuel control unit through
the primer solenoid valve to the fuel priming tubes. The
primer tube nozzles are installed in conjunction with
the igniter plugs to supply fuel for ignition. When a
centrifugal switch within the ignition generator closes
the fuel primer solenoid valve is closed, thus stopping
the flow of priming fuel and breaking the circuit to the
1gn1ters.

FLOW DIVIDERS, The flow dividers are fuel mani-
folds which are connected by lines to the fuel burner.
Each of the six flow dividers contains an inlet port with
filter, a pressure regulating piston, and an outlet port
with pressure tap.

FUEL CONTROL SWITCH. A two-position FUEL
CONTROL switch (24, figure 1-3) on the ENGINE
control panel is used to select the mode of operation
of the engine fuel contrel unit. With the switch at
“PRIMARY,” the automatic metering devices in the
fuel contro! unit regulate the flow of fuel to the engine
to maintain a given tpm setting as established by the
position of the throttle. Pressure, temperature, and en-
gine speed sensing devices are continuously acting o
maintain the selected rpm condition, regardless of ex-
isting ambient condidons. With the switch at “MAN-
UAL,"” fuel flow is routed around the automatic meter-
ing mechanisms and all fuel metering is accomplished
directly by manipulation of the throttle.

MANUAL FUEL WARNING LIGHT. The MANUAL
FUEL waming light (5, figure 1-3) illuminates when
the FUEL CONTROL switch is moved to “MANUAL,”
IMumination of the light indicates only that the switch
has been moved.

ENGINE CONTROLS

THROTTLE. The throttle (9, figure 1-3), on the left
conscle, is mechanically linked to the engine fuel con-
trol unit and provides 2 means of selecting rpm condi-
tions for which the fuel control unit meters fuel to the
engine. When the engine is operating on the manual
fuel system, the throttle, through linkage with an emer-
gency throttling valve, manually meters fuel with no
compensation for engine speed or ambient conditions.
Marked positions of the throttle are “OFF,” “IDLE”
“NORMAL” and “MILITARY.” The “OFF" position
closes a fuel cut-off valve in the fuel control unit, stop-
ping all fuel flow to the engine. The “IDLE” position
incorporates a detent to prevent inadvertent movement
of the throttle to the “OFF” positdon. At “NORMAL,”
the engine should develop the maximum rpm allowed
for continuous operation, and at "MILITARY” should
develop maximum tpm, On the inboard side of the
throctle grip are located switches for the operation of
the radio microphone and speedbrakes, and on the ouot-

Section |

board side is the exterior lights master switch, On the
left console, inboard of the throtile, is the THROTTLE
FRICTION wheel (20, figure 1-3) which is rotated for-
ward to increase friction on the throttle. To prevent
retarding the throttle during catapulting, a bandgrip
(11, figure 1~3), which extends from its springloaded
position against the cockpit rail is grasped in conjunc-
tion with the throude.

ENGINE CONTROL PANEL. The ENGINE control
panel, just aft of the throttle on the left console, con-
tains all other controls for the operation of the engine.
On the panel are the MANUAL FUEL warning light,
the DROP TANKS switch, the START-ABORT switch,
and the FUEL CONTROL switch.

ENGINE PERFORMANCE INDICATOR. The engine
performance indicator (figure 1-4), on the instrument
panel, is part of an integrated performance indicating
system, which presents engine speed, exhaust tempera-
ture, fuel boost presssure, and engine oil pressure on
one instrument. Engine speed is presented in terms of
engine operating conditions as well as in percentage of
maximum rpm. The operating conditions presented are
“START” and “IDLE”, while percentage of maximum
rpm is presented by dial markings graduated from 60
to 106,

Engine % RPM and TEMP °C are indicated by pointers.
FUEL BOOST pressure and engine OIL PRESS are
shown in small windews at the top and bottom, respec-
tively, of the indicator: FUEL BOOST, by the words
“QUT” and “NORM”: OIL PRESS, by the words
“OUT,” "NORM” and "HIGH.” An oil pressure gage,
installed adjacent to the engine performance indicator,
presents actual oil pressure between 0 and 70 psi,

Instrument indications and their interpretations are
listed below:

INDICATION INTERPRETATION
RPM
“START” (10-12%) 830-995 rpm

“IDLE" (42-48%)  3525-3985 rpm

96.5% 8010 rpm
{Normal—Continuous)

100% 8300 rpm (Military)

101% 8385 rpm (Military)

106% 8800 rpm (Acceleration)
TEMP

660 {670)°CW Idle

600 {605 )yoCH Normal—Continaous

650 (660y°CH Military

800 {B10Y°C Acceleration

900 {(910)CH Maximum indication

13 Applicable only to engines incorporating NEB 197 and 185,
or NEB 197 and 196.

3
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INDICATION INTERPRETATION
FUEL BOOST
“ouT” Below 4 psig
“NORM" 6 psig and above
OIL PRESS
“ouT” Below 20 psig
“NORM” 2040 psig
“HIGH" Above 40 psig
STARTER

The engine is started on the ground by use of an ex-
ternal prieumatic starter, driven by compressed air from
a mobile gas turbine compressor. The starter shaft is
inserted ihto a receptacle located inboard of the right
main wheel well, where it engages the hydraulic ball
pump generator drive, completing both mechanical and
electrical connections and allowing actuation of the
starter from the cockpit. Crew members should be cau-
tioned to remove the starter probe assembly immediately
following completion of a successful start in order to
prevent damage to starting equipment, Provision is made
for carrying the starter internally in the aft fuselage
under the engine for use when-landing away from base.
The gas turbine compressor can be carried externally
on any store rack.

START-ABORT SWITCH. Actuation of the starter is
controlled by the START.ABORT switch (25, figure
1-3) on the ENGINE control panel. When the switch
is depressed, the starter air supply solenoid valve opens,
allowing compressed air from the gas turbine com-
pressor to rotate the starter shaft. When the engine
speed reaches a predetermined rpm, a starter over-
speed switch opens, allowing the START-ABORT
switch to pop out, thus stopping the air supply to the
starter. Manually pulling out the START-ABORT
switch will also stop the starter air supply.

IGNITION

Components of the ignition system are: a throttle lever
switch, actuated by movement of the throttle from
“OFF” to “IDLE"”; an ignition generator; a dual igni-
tion unit; a rectifier and filter assembly; and two igniter
plugs. As the engine turns during starting, the ignition
generator charges the dual ignition unit. When the
throttle is advanced to “IDLE,” the throttle ignition
switch is opened, causing the dual ignition unit to dis-
charge through the igniter plugs, thus igniting the
primer fuel which began to flow when the throttle was
opened. At approximately 17.5% rpm, the centrifugal
switch in the ignition generator closes, stopping ignition
and closing the fuel priming valve.

AIRSTART IGNITION

Components involved in operation of the air start igni-
tion are the same as used for normal ignition, plus the

10
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addition of an AIRSTART switch (19, figure 1-3).
When this switch, a guarded “ON” “OFF” toggle
switch is positioned “OFF,” only normal ignition is
operable, The “ON" position allows in-flight engine
starting by supplying ignition over a greater range than
is provided by normal ignition. As described by the
following conditions, positioning the switch ac “ON,”
simultaneously supplies ignition through the igniter
plugs and opens the primer fuel solenoid valve to sup-
ply primer fuel flow.

a. In airplanes which do not have ASC 4155 nor
Engine Bulletin # 328 incorporated, ignition and primer
fuel flow is provided after the throttle is moved from
“OFF” past approximately 9° on the throttle quadrant.
The switch is antomatically turned “OFF,” stopping ig-
nition and fuel flow, when the throttle is advanced from
“IDLE” into the normal operating range.

b. Incorporation of ASC 155 deletes the antomatic
shut-off feature and provides for ignition and primer
fuel flow at any throttle setting above approximately
9°.

c. After incorporation of both ASC #155 and Engine
Bulletin # 328, moving the AIRSTART switch to "ON,”
provides ignition and primer fuel flow at any throttle
setting.

Note
In airplanes which have either ASC 155 or
Engine Bulletin 328 incorporated, the AIR-
START switch must be turned “OFF” to dis-
continue primer fuel flow, and thus avoid
damage to the engine, because of excess fuel
delivery to the combustion chamber.

ASSIST TAKE-OFF SYSTEM

Later airplanes’ have provisions for a two bottle
JATO assist take-off system to provide additional thrust
for take-off. The bottles, each capable of producing
4500 pounds of thrust for five seconds duration, mount
one on each speedbrake and are fired electrically. Jetti-
soning is accomplished hydraulically by actuation of a
solenoid operated selector valve. Electrical power for
operation of the system is supplied by the 28 volt d-c
bus and hydraulic pressure for release actuation is sup-
plied by the utility hydraulic system. Two stabilizer
hocks and a hydraulically actuated release hook on each
speedbrake provide a mounting place for one JATO
bottle on each side of the airplane. Electrical terminal
posts, one on each side of the fuselage forward of the
speedbrakes are provided to attach the JATO bottle
igniter leads to the airplane’s firing circuit. When the
bottles are installed on their mounting hooks, a switch
in the speedbrake electrical circuit is mechanically actu-
ated, breaking the circuit and making the speedbrakes
inoperable.

(1» All A4D-2 Airplanes after incorporation of ASC 172,
Revised 1 July 1961
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! WARNING I

The ground crew should make a “no-voltage”
test at the JATO igniter terminals prior to
connecting the JATO beule igniter leads.

JATO CONTROLS

A JATO MASTER switch and a JETTISON switch are
provided. These switches are guarded two-position type
toggle switches mounted in a panel of the conttol box
(30, figure 1-3) aft of the throttle on the left console.
A JATO FIRE button is mounted on the catapult hand-
grip (114, figure 1-3) on the left side of the cockpit.
The JATO MASTER switch energizes the system when
positioned at “ON,” providing external power is sup-
plied to the airplane or the main generator is in oper-
ation. With the system energized, (JATO MASTER
switth “ON"} pressing the JATO FIRE bution fires
the JATO bottles, and moving the JETTISON switch
te “ON" actuates release hooks through the solenoid
operated hydraulic selector valve and jettisons the
bottles.

$ cAUTION §

Prior to jettisoning the bottles, the SPEED-
BRAKES switch on the throtde should be
positioned at “CLOSE,” otherwise bottle re-
lease allows the mechanically acruated switch
in the speedbrake circuit to close, energizing
the circuit and permitting the speedbrakes to
open when the JETTISON switch is actuated.

Revised 1 July 1961

JATO INDICATOR LIGHTS

There are two PRESS TO TEST type indicator lights in
the system. An amber light labeled JATO READY is
located on the control box panel with the JATO
MASTER and JETTISON switches. The other light is
a green light on the armament panel below the function
SELECT switch and is identified JETTISON CHECK.
With the airplanes elecetical system energized by ex-
ternal power or the main generator, both lights illu-
minate when the JATO MASTER swirch is positioned
“"ON,” indicating the system is ready for firing or
jettisoning.

OIL SYSTEM

The oil system Is automatic in operation whenever the
engine is running, An oil tank (3, figure 1-2}, located
on the upper right side of the engine compressor hous-
ing, contains 3.25 gallons of usable oil when filled o
the top of the screen in the normal 6-degree nose-up
ground attitude. Pressure {remote) filling'> provides for
a four-gallon capacity, A dual ported supply tube within
the oil tank furnishes oil during normal and inverted
flight. An engine-driven gear-type pump and two meter-
ing pumps supply oil to all main bearings and accessory
drives. A scavenge pump in the accessory pear box
returns the oil, which has passed through a strainer, to
the oil tank for re-circulation through the system. Con-
ditions are displayed in the OIL PRESS window of the
engine performance indicator by the words “OUT,”
“NORM,” and "HIGH.” A gage located on the left
side of the instrument panel presents actual oil pressure.
Maximum allowable oil consumption is 0.4 gallon per
hour. See figure 1-11 for oil specification.

€3 ALl A4D>-1, -2 Airplanes after {ncorporation of ASC 118,
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FUEL SYSTEM

The engine fuel supply is carried in two tanks contain-
ing 2 combined total of 810 U.S. gallons. These tanks
may be serviced by means of two gravity fuel tank fillers
or on later airplanes(’ they may also be serviced by a
single point pressure fueling system. Three drop tanks
may be carried externally to increase the toral fuel
quantity of the airplanes. Refer to TABLE V-11, EX-
TERNAL STORES LIMITATIONS, in the Flight Hand-
book Supplement. A fuel transfer system is provided
which transfers fuel through a piping system by means of
tank pressurization and a fuel transfer pump. All fuel is
delivered to the fuselage tank containing an efectrically
driven fuel boost purop which delivers the fuel under
pressure to the engine driven fuel pump. A manual fuel
supply shut-off valve control is provided in the cock-
pit. Bee figure 1-11 for fuel grades and specifications
of recommended and alternate fuels, See figure 1-7 for a
schematic presentation of the fuel system.,

FUEL TANKS

INTERINAL TANKS. The two fuel tanks provided in
the airplane are comprised of an integral wing taok and
a self-sealing type fuselage tank mounted between the
cockpit and the engine bay. The fuselage tank contains
the control valve, for regulation of transfer fuel flow,
the fuel boost pump which delivers fuel to the en-
gine, and a fuel sump with flapper valves, The flapper
valves assure a flow of fuel to the fuel pump, during
all attitudes and maneuvers invelving negative g-loads
and inverted flight, for approximatcly thirty seconds.
All fuel aboard the airplane is transferred to this rank
before delivery to the engine,

MNote

When JP-5 fuel, “cold-soaked” by extended
altitude flights or by cold weather operations,
is transferred from the wing and drop tanks to
the fuselage tapk, the fuel in the fuselage tank
will remain cold even after the aircraft de-
scends and lands. Fuel temperatures low enough
to induce a0 engine RPM “hang-up” condition
(See Section I, Fuel Control Unit) are usually
confined to flights exceeding one hour above
20,000 feet, particularly those involving air-
refueling or repetitivg {lights oa the same day.

The integral wing tank contsins a fuel trgmsfer puomp
which tra UEIENGEHCY JIAG TARK Tia 3T R

Should the normal wis:

wing fuel to be forged throu n Lo Drels.

sxcpeding the engine usaze, Ihls i suc
en_ine contrsl panel, to Vhe Emergency

means o' the wing presuure and vent valve,
Section 771, el systenm Fellure," ans joctlon

trensfer fallures. )

“unl branslor
> ”15'11,1

Section |

tank. Both fuel tanks are vented. The vent system exit
is located aft of the right main landing gear strut and
is designed to provide a small amount of ram air pres-
sure in the fucl vent system to equalize the internal and
external pressures on the tank walls during rapid ascent
or descent, and reduce the amount of collapse of the
self-sealing type fuselage tank when partially full. Both
tanks incorporate provisions for gravity filling and
water and sediment drainage. Later airplanes'’’ also
have provisions for pressure fueling and defueling. For
information concerning total and usable fuel capacities
of each tank, see figure 1-6.

DROP TANKS. Provisions are made for carrying drop
tanks singly or in combination. Except as shown in
TABLE V11, the external stores racks will accommo-
date either 2 150 gallon or 300 gallon drop tank on
center-line rack and 150 or 300 gallon drop tanks on
wing racks. All drop tasks are vented, and contain pro-
visions for gravity fueling, pressure fueling' and pres-
surization to effect fuel transfer to the wing tank at the
option of the pilot. The drop tanks may be jertisoned
electrically in the same manner as other droppable ex-
ternal stores. Refer to RELEASING BOMBS, section IV,

FUEL TRANSFER

WING TANK TRANSFER. Placed internally in the
wing tank is an air turbine driven transfer pump which
transfers fuel from the wing tank to the fuselage tank.
This pump utilizes engine comptessor bleed air for
power, and operates whenever the engine does. Since the
wing tank transfer pump operates continwously, a float
valve is placed in the fuselage tank to stop the flow
of cransfer fuel whenever the fuselage tank is full, in
order to prevent transfer fuel being pumped overboard
through the fuel vent systero. A FUEL TRANS failure
caution light is provided on the left side of the instru-
ment panel and will illuminate when wing rank fuel
transfer pressure drops below 2 (4 Vs —Y%) psi, Steady
illumination indicates fuel transfer pump failure or
wing tank fuel depletion. Maneuvering flight may in-
duce intermittent llumination by causing the pump to
become temporarily unported. Reduced engine rpm
settings may provide Insufficient bleed air pressure to
maintain the required fuel transfer pressure, thus causing
the caution light to illuminate. In this situation, fuel
may continue to transfer at a reduced rate; an increase
in rpes will o che ghe o5.gv o, 1nd:€atmg that
normal fuel treasfer has repped,
e ob

oetew malfunction, esergency tranafer allous
sanifold into woe Tuselage tank at a rate
=@l sy moviag tne wing Tuel dump switch, on the

Trangfer® position which pressurizes the wing tark by
{ efer Lo Seetion I, "Wing Fank Transfer,* and

YIT, AFuel oystea® for inforkation on fuel

WAMING

»
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DROP TANK TRANSFER. Fuel transfer from the drop
tanks to the integral wing tank is effected by means of
drop tank pressurization. Placing the DROP TANKS
switch (4, figure 1-3) on the ENGINE control panel at
“PRESS” opens a solenoid operated air shut-off valve
which directs engine compressor bleed air to the drop
tanks. Once the tanks are pressurized, the flow of fuel
from the drop tanks to the wing tank is controlled by
float valves'®’ or drop tank solenoid pilot valvest® in
the wing tank, which stop the transfer of fuel when the
wing tank is full or allow it to continue when space is
available. Placing the DROP TANKS switch at “OFF”
energizes the drop tank air shut-off valve, thereby

NAVWEPS 01.40AVA.1

closing the valve and discontinuing transfer of fuel from
the drop tanks., If electrical failure occurs, the drop
tank air shutoff valve is automarically opened, provid-
ing immediate and automatic transfer of drop tank fuel
as wing tank space permits. To prevent drop tank
pressurizing air from being exhausted overboard through
the drop tanks vents, some drop tanks are equipped with
a combination fleat and diaphragm vent shut-off valve.
This valve acts to close the drop tank vent whenever
the tank is full or pressurizing air s introduced,

(12 A41).1 Alrplanes only,
2 A403-2 Airplanes only.

-
FUEL QUANTITY DATA
{GALLONS)
TANKS USABLE Fl‘f;f‘fé'fu EXPANSION ToTAL
FUEL (FLIGHT) 8PACE VOLUME
B S
INTEGRAL WG 870 o 9 ses
FUSELADE 240 a o 240
L H WING {EXTERNAL AUNHIARY)
150 GALLON DROP 147 2 1 150
300 GALLON DROP 298 4 ] 300
CENTERLINE | EXTERNAL AUXILIARY )
150 GALLON DROP 147 2 1 150
30D GALLOK DROF 298 I 100
300 GALLDN AR REFUELING STORE 798 ! 304
R H WRG {EXTERNAL AUMILIARY)
%50 GALLON ORQP 147 b3 { 130
30O BALLON ORGP 9% & f 300
TAMKS USABLE FUEL TOTALS TOTAL
FUSELAGE, WiNG 80
FUSELAGE , WING, [ 130} CENTER DROP 7
PUSELASE | WING, (05 CERTER DROP 1108
PUSELAGE . WING, {300} At REFUELING STORE 1108
FUSELAGE , WiNG, TWO (150) Wikg RACK DROP 104
FUSELAGE , WING, (50} CENTER, TWO {1507 WING RACK DROP 1251
FUSELAGE . WG {300} CENTER, TWO [I80) WING RACK GROP 1399
FUSELAGE, Wik, (300} AR REFUELING STORE, T WO (1507 WING RACK DROP 599
FUSELAGE, WiNG, TWO {300} WING RACK DROP 1400 11}
FUSELAGE, wing, (IS0) CENTER, TWO (300) WING RACK DROP 547 (1)
FUSEL AGE, WING, {300} CENTER, TWO (5007 WiNG RACK DROP 695 {11
FUSELAGE, WING, {300} AIR REFUELING STORE, TWO {300} WING RACK DROP 1685 {1}
(1 A40~1 ARPLANES 139519 AND SUBS AND ALL A4D-2 AIRPLANES ONLY. AvA~i~t P-§348—IE
| MMM

Figurg 1-6. Fuel Quantity Data
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FUEL BOOST PUMP

An electrically driven fuel boost pump, powered by the
aft monitored bus, is submerged in the fuselage tank
sump. The fuselage tank sump incorporates flapper
valves which act to keep the boost pump fuel inlec sup-
plied with fuel at all airplane attitudes, including diving
flight and negative “g”" or inverted flight of short dura-
tion, Operation of the fuel boost pump is automatic
whenever the aircrafe electrical system is energized by
the main generator or external power, Tn the event of
main generator failure the fuel boost pump will be
inoperative, however, the fuselage fuel tank is so situ-
ated that gravity feed will provide the engine-pump a
supply of fuel.

FUEL BOOST PRESSURE INDICATOR. Fuel boost
pressure is shown in the FUEL BOOST window of the
engine pecformance indicator (figure 5-1). The indicator
is powered by the 28 volt d-c bus and has two positions,
TINORM” and “OUT.” The “MORM” position indicates
thae fuel boost pressure is above 6 psi, and the “OUT”
position indicates that pressure is below 4 psi.

MANUAL FUEL VALVE CONTROL

The fuel system incorporates a manually operated emer-
gency FUEL valve conirol (2A, figure 1-3) located out
board of the left hand console. This manual FUEL
valve control has two positions, "NORMAL” and
"EMERG OFE." The "EMERG OFF" position of the
control stops all fuel flow from the airplane fuel system

Section 1

if the fuel supply in the fuselage tank falls below this
level due to malfunciion of the wing tank transfer
system, or failure or mismanagement of the drop tank
transfer system, the low level switch causes the reading
of any remaining wing tank fuel to be dropped out,
indicating 1o the pilot that approximately 170 gallons
of usable fuel remains. During normal fuel system oper-
ation, fuel gquantity indication decreasss gradually, If
the transfer pump fails, the indication drops suddealy
when the fuselage tank Is depleted to the 170-gallon
level. The effect of airplane attitude on the relationship
between indicated and actual total fuel quantity is
shown by figure 1-7A, Fuel/Attitude Calibration Chart.
When the fuselage tank indicated fuel quantity is at or
below 1004 pounds, and the airplane attitude is betweesn
4 degrees nose up and 4 degrees nose down, indicated
quantity can be considered actual quanticy,

FUEL QUANTITY INDICATORS. On eatly alr-
planes'™ total fuel of the fuselage and wing tank is Jf
indicated by a FUEL QUANTITY indicator on the
instrument panel (figure 1-4). Later airplanest® have §
an added EXTERNAL FUEL quantity indicator in a
panel with a FUEL FLOW meter on the right console
(28, figure 1-5). On either indicator, multiplying the
indicated reading by 1000 gives the usable fuel available
in pounds.

Naote

#® Expect a sudden indication decrease when the
fuselage fuel level is low and the speed brakes

o oy ongs ol system. A safety lock is pro- are extended and /or thrust is teduced,
@ “EMERG OFF.* t&% ® Since the air-refueling store does not have
mwnwilelnms £on foal eaaderr dha Feeal nwgﬂgit};
"IN FUEL DUMP SYSTEM™ st be

Wing tank fuel can be dumped by moving the wing fuel dump switch on the engine control panel mine

to the "Wing Dump" position.
movement of the switeh to the dump positicn.

A spring-loaded lift-type guard is provided to prevent inadvertent
Preumatic operation of the dump valve by engine

compressor bleed air allows fuel to gravity-drain from the wing tank through a mast located in may be

tha. right-hand wheel well fairing,

the fuel head will aid the Tuel Zump rate,.

Six minutes duration is sufficient Lo dump wing tank fusl.
A glow Tlying speed in desirable during dumping because the increased angle-ofeattack effect on
The dump valve is capable of opening aubomaticslly

iech (fig-
The fuel

to relieve overpressurization of the wing tank. This relief will occur should wing tank pressure ored pri-
rise above 9 pei at any time excepl during catapult launching, . ~—srerure 101 SWIICD Iy Uepressen, the fuel

wrop wans teor gaogeng ena A additdonal fuel quantity
indicator. These probes are wired into the fuel quantity
indicator in such a manner as to indicate the total quan-
tity of fuel remaining in all tanks whenever the fuselage
tank contains more than 170 gallons (1105 pounds).

Note
The air-refueling store does not have pro-
visions for fuel gaging and any fuel contained
in this tank, when carried, will therefore not
be indicated.

The fuselage tank contains a low level switch located
approximately one-third the distance down the length
of the fuel quantity probe at about the 170 gallon level,

Revised 1 October 19467

quantity indicator pointers will move in a counter-clock-
wise direction, When the switch is released, the pointer
will return to the original indication i all uanits of the
fuel quantity measuring circuit are functioning properly.
In addition, when the test switch is depressed, the

HYD,® and SPD BRK OPN warning lights will illu-

o

FIRE, FUEL TRANS, UTILITY HYD, CON’I“ROLI

minate to indicate that the respective circuits and light
bulbs are operative.

113 A4DD.2 Airplanes only,

(28 All A4D-1 Airplanes zad A4D2 Airplanes prior to incor- €

poration of ASC #1353,

4] A4D-2 Airplanes after incorporadon of ASC 135

4 AdD.1 Alrplanes BuNo. 137831, 139919 dhrough 139970,
142142 through 142235, aod A4DM2 Airplanes.
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FUEL BOOST PRESSURE

FUEL TRANSFER

AR PRESSURE

VENT OR DRAIN

ELECTRICAL ACTUATION

MECHANICAL ACTUATION

FLOAT VALVE

Vv VENT SHUT-OFF VALVE
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LOW LEVEL SWITCH

CONTROL MYD
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Figure 1-7. Fuel System (Sheef 1)
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FUEL BOOST PRESSURE

FUEL TRANSFER

PRESSURE FUELING AND
DEFUELING

PRESSURE FUELING

OR FUEL TRANSFER

AIR PRESSURE

PRESSURE FUELING SENSING

FUEL CONTROL
UNIT ENGINE DRIVEN
FUEL PUMP

VENT

ELECTRICAL ACTUATION

SHELHETE

----- MECHANICAL ACTUATION

I

CHECK VALVE

PRESSURE FUELING
SHUT-OFF VALVE

DUAL FLOAT

PILOT VALVE
DEFUELING LOW LEVEL
FLOAT VALVE
DROP TANK SOLENOID
PILOT VALVE

SWING CHECK VALVE

FUEL FLOW

FILTER

. )
AT

FLOAT VALVE

CENTER_STORE FUEL
TRANSFER SHUT-OFF

VENT SHUT-OFF VALVE

MANUAL
DEFUELING

FUEL

SHUT-OFF
VALVE

FLOAT SWITCH

PILOT FLOAT AND VENT VALVE
LOW LEVEL SWITCH

||| FUSELAGE

S M e EEE

i
3|
Ay

TANK
MANUAL
FUEL VALVE
SEMESN CONTROL

MANUAL OVERBOARD
—
FUEL TRANSFER AR TURBINE |OVERRIDE
WARNING LIGHT TRANSFER ALYE 1 ,
PUMP L FUEL
(TO IN-FLIGH SRR
= = PROBES (Two)
UTILITY HYD i s FUELING
: & PANEL ) u
CONTROL HYD AR
- | SHUT-OFF
SPD BRK OPN FILLER WING TANK VA
[ B = § F 5 8§ 0 B " B N _J
‘I'
GROUND
AIR SUPPLY
|
|
|
|
|
[
) RELIEF
| FUEL VALVE
i QUANTITY
PROBES
L] (1 EACH OT) b

RH DROP TANK

IN-FLIGHT FUELING STORE
(OR CENTER DROP TANK) OVERBOARD

PRESSURE FUELING
AND DEFUELING RECEPTACLI

LH DROP TANK

AVA—|—| P—B549—iH

A4D-2 Airplanes Only
Figure 1-7. Fuel System (Sheet 2)

Revised 1 January 1962
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FUEL/ATTITUDE CALIBRATION

6000

5500

5000

4500

4000

3500

3000

2500

INDICATED FUEL-POUNDS

2000

1500

1000

500

V] 500 1000 1500

2000

2500 3000 3500 4000 4500 5000
ACTUAL FUEL- POUNODS

5500

6000

PlO18B-|

REMARKS:

{11 Allowoble Error Band per MIL-G-7940.
(2) P-4 Fuel

DATA AS OF: | June 1957
DATA BASIS: Controctor's calibration,

EXAMPLE:

Assume aircraft gttitude 4° nose down:

(1) Fuel indicator reads 4200 Ibs.

(2) Actual fuel aboard is 3800 Ibs.

Figure 1-7A.

Fuel/Attitude Calibration Chart
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