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SECTION 1V

DESCRIPTION AND OPERATION OF
AUXILIARY EQUIPMENT

AERO 18B ARMAMENT CONTROL SYSTEM

Later aircraft'*) are equipped with the Aero 18B Arma-
ment Control System. The Aero 18B system, hereafter
referred to as LABS, provides automatic low altitude
bomb release capabilities. Located in the cockpit are
several components of the LABS equipment which are
of immediate concern to the pilot. A roll-pitch indi-
cator and an interval timer are located on the instru-
ment panel; a LABS indicator light is mounted under
the glare shield to the left of the gun sight; a LABS
control panel is installed on the left console when the
system is to be used. In addition, the function selector
switch on the armament panel has a “LABS” position
which controls the flow of power to the LABS system,

ROLL-PITCH INDICATOR. The roll-pitch indicator
(figure 1-4, sheet 2) is a two-needle instrument which
provides yaw-roll, pitch, and acceleration information.
Before pull-up, the vertical needle indicates roll through
a scale of 9 degrees to the right or left of center, and
the horizontal needle indicates pitch through a scale
of plus or minus 90 degrees. During pull-up, the ver-
tical needle indicates yaw and roll and the horizontal
needle is used to indicate any deviation from the g force
setting which has been preset into the LABS system
accelerometer. The horizontal needle deflects upward
(HI "G”) if the g force setting is being exceeded, down-
ward (LO “G”) if the g force setting is not being at-
tained.

INTERVAL TIMER. The interval timer (figure 1-4,
sheet 2) schedules the time lapse between the identifi-
cation point and the pull-up point. The timer dial,
which can be set either before take-off or while air-
borne, is indexed in increments of 0.4 second. Between
each dial index mark, however, there is a detent which
divides in half the time interval between the marks.
The timing cycle, therefore, can be set in increments of
0.2 second. To set the timer, the knob should be pulled
out and then turned to the desired setting.

gy

CAUTION

iy P,

Do not set the timer while the bomb release
switch is depressed, as this will cause perma-
nent damage to the timer.

LABS INDICATOR LIGHT. A square red indicator
light labeled LABS (figure 1-4, sheet 2) installed under
the glare shield to the left of the gun sight, signals the

(1) A4D-1 airpfanes BulNo. 137823 through 137831, 139919
through 139970, 142142 through 142235, and A4D-2 airplanes.

Revised 15 July 1957

pull-up and release points. The LABS light is first
illuminated when the LABS start switch is turned to
“START.” The light remains on until the bomb release
switch is depressed. During the ensuing timing period,
the light is out. At the pull-up point the light again is
illuminated and remains so until the release point is
reached.
Note

The LABS light operates during the INST

O/S operation but should be disregarded, since

the function of the timer is bypassed.

LABS AURAL TONE. In addition to the LABS light
an aural tone signal has been incorporated into the
LABS system. When the bomb release switch is depressed
and during the ensuing timing period that the LABS
light is extinguished, the LABS aural tone may be

Pa22e-ik

A4D-1 Airplanes BuNo. 137823 through 137831,
139919 through 139970, 142142 through
142235
Figure 4-7. LABS Control Panel (Sheet 1)
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A4D-2 Airplanes
Figure 4-7. LABS Conirol Panel (Sheet 2)

heard in the headset as a low hum. At the pull-up point
the LABS light will illuminate, and the LABS aural
tone will change to a distinct 1200-cycle tone. The LABS
light will remain on, and the aural tone will be heard
until the release point is reached, or until the bomb
switch is released. A tone unit, located in the relay box,
provides the tone signal and may be adjusted for volume
by the ground crew.

LABS CONTROL PANEL. On earlier versions‘® of the
LABS system, the panel (figure 4-7, sheet 1) incorpor-
ates three control switches. The toggle switch on the left
has two positions, “OFF” and “START.” When this
switch is placed in the “START” position the LABS
indicator light is illuminated and the LABS system verti-
cal gyro is uncaged, as evidenced by the attitude infor-
mation which is then presented on the roll-pitch indica-
tor. The middle switch on the LABS panel is a push
button labeled MANUAL Y/R® whose function is to
uncage a yaw-roll gyro when yaw-roll and acceleration
information is desired before reaching the pull-up point.
When this button is held depressed at any time during
the timing period before the pull-up point is reached,
the roll-pitch indicator will present yaw-roll informa-
tion on the vertical needle and an acceleration indica-
tion on the horizontal needle. A rotary selector switch
on the right side of the panel has three positions labeled,

2 CONFIDENTIAL

respectively, “LOFT,” “TIMED O/S,” and “INST O/8.”
This switch is positioned as determined by the require-
ments of the tactical situation.

Later LABS panels® (figure 4-7, sheet 2), require only
two switches. The selector toggle switch at left has three
positions, “LOFT,” “TIMED O/S” and "INST O/S";
it does the same job as does the rotary selector switch on
the earlier versions. The right hand switch has two posi-
tions, "GYRO UNCAGED” and “CAGED.” This lever-
lock switch, which locks in the “GYRO UNCAGED”
position, serves as an on-off control for the LABS system
vertical gyro.

OPERATION OF THE LABS SYSTEM.

a. MASTER ARMAMENT switch."ON"
b. Function SELECT switch...... “LABS”

Note

The function SELECT switch should be turned
to “LABS” at least four to five minutes be-
fore beginning the bombing run,

c. CENTER STATION selector
Switchy ap L0370 Der o Moy ol “READY”

d. Set the interval timer as briefed.

YA,

CAUTION

A

Do not adjust the timer when the bomb re-
lease switch is depressed since this will cause
permanent damage to the timer.

e. Turn the three-position selector switch on the
LABS panel to the position corresponding to the tacti-
cal maneuver being performed.

f. LABS start switch® . ... ... “START”
or

LABS gyro cage switch®® . . .“GYRO UNCAGED”

Note

The LABS vertical gyro should be uncaged
before reaching the identification point as
established by operating policy.

g When the aircraft passes the identification point
in the maneuver, depress the bomb release switch. It

(VA4D-1 airplanes BulNo. 137823 through 137831, 139919
through 139938.

(2) A4D-2 airplanes only.

(3)A4D-1 airplanes BulNo, 137823 through 137831, 139919
through 139970, 142142 through 142235.
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must remain depressed until the release is made or the
run aborted.

Note

A LABS tactical maneuver can be aborted any
time before weapon drop by releasing the
bomb release switch. If the run is aborted
prior to completion of the timing cycle, re-
leasing the bomb release switch recycles the
timer and it is only necessary to depress the
bomb release switch again when in a position
to resume the maneuver. When the maneuver
is aborted during the pull-up, it is necessary to
turn the LABS start switch "OFF” for about
twenty seconds and then to “START” again
before beginning another maneuver.

XASM-N-7 (BULLPUP) GUIDED MISSILE WEAPON
SYSTEM

Some aircraft'"’ are equipped with the XASM-N-7
Guided Missile Weapon System, commonly referred to
as “Bullpup.” This system provides an air-to-surface mis-
sile having as its primary function the destruction of
surface targets the importance, small size or disposition
of which requires accurate weapons delivery. The missile
is propelled by a solid-fuel rocket motor of short thrust
duration. When the rocket fuel burns out the missile
continues toward the target in a supersonic glide, follow-
ing a line-of-sight trajectory from the parent airplane to
the target. Deviations from the line-of-sight are observed
by the pilot of the parent airplane who corrects the
flight path of the missile by the use of a radio command
link which operates control surfaces on the missile.
Observance of the missile is aided by two tracking flares
located in the aft end of the missile. A 250-pound war-
head is carried in the center section of the missile.

In the pilot's cockpit are several components of the
Bullpup system necessary for readying, arming, firing
and directing the missile. The MSL transmitter control
panel located just forward of the throttle on the left
hand console has a three-position toggle switch labeled
OFF-STDBY-ON for readying and supplying power to
the missile’s guidance system. As soon as airborne or
catapult launched, and at least 2 minutes prior to firing,
the switch is placed in the “STBY” position to warm up
the aircraft’s transmitter by 28 volt d-c current and the
missile’s receiver by 115 volt a-c current, Immediately
before firing, the switch is placed in the "ON” position
which connects the transmitter to the 3-phase of the a-c
current,

WARNING

To preclude possible detection by the enemy,
the missile transmitter control switch should
only be placed in the “ON"" position just imme-
diately prior to firing.

(D Airplanes BuNo. 142085, 142417, 142675, 142680 and 142685,
Revised 15 July 1957

On the armament panel, located at the bottom of the
instrument panel, are located the various switches for
firing or jettisoning the missile. These switches are the
MASTER ARMAMENT switch, the armament selector
(SELECT) switch, the external stores (STATIONS)
switches and the emergency jettison (EMER BOMB
REL) switch. A novel control stick grip is provided con-
taining a third thumb-button, When this knurled button
is depressed and actuated toward one of eight quadrants
(e.g.: "down and right”) directional signals are trans-
mitted from the parent plane to the missile’s receiver
and applied to the missile’s controls, Experience from
limited tests has shown that more accurate hits are
obtained by aiming high and “flying the 'bird’ down”
with the aid of gravity force acting on the missile. At
present, there is no information available as to the use
of the gunsight with this missile.

NORMAL OPERATION

FIRING ARMED. To fire the missile armed, the follow-
ing procedure is used:

a. Missile transmitter control (OFF-
STBY-ON) switch as soon as air-
borne and for at least 2 minutes . . “STBY"
b. Missile transmitter control switch
immediately before fifing s o "ON"
¢. External stores (STATIONS) se-
lection switch for the desired

L T e e "READY”
d. Armament selector (SELECT)
S, TR S Rl o Bl R "BOMBS”
e. MASTER ARMAMENT switch ... “ON”
f. Bombs “B”-button ............ ... depress
8- Knurled missile guidance switch . . . actuate as
necessary for
guidance

The guidance system should be warmed up as soon as
possible (i.e., when airborne) and at least 2 minutes
prior to firing, by actuating the missile transmitter con-
trol switch to “STDBY.” The external stores (STA-
TIONS) selector switch for the desired missile at
"READY"” determines which missile will be fired. The
armament selector (SELECT) switch at "BOMBS” arms
the missile, The missile’s locking pins of /I the launch-
ers are released when the MASTER ARMAMENT
switch is "ON."”

WARNING

The MASTER ARMAMENT switch should
not be placed into the "ON" position until
over enemy territory and until just immediately
prior to firing.

(A spring-loaded detent with a force of about 2-G’s
holds the weight of the missile against deceleration
forces, but is overcome by the force of the rocket motor
when the missile is fired.)

CONFIDENTIAL 2A
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FIRING UNARMED. The missile is fired from the air-
craft when at high speeds by using the same procedure
as FIRING ARMED, except for two operations: (1) the
missile is fired #nzarmed by placing the armament selector
(SELECT) switch in the "ROCKET" position, rather
than in the "BOMBS"” position, and (2) the guns-rocket
trigger is depressed rather than the Bombs-"B” button.
While there is no guidance using this method, missiles
may be fired into open ocean or vacant land areas utiliz-
ing the rocket motor.

EMERGENCY JETTISONING

At lower speeds and in a level attitude, the missile is
jettisoned by actuating the guarded emergency bomb

2B CONFIDENTIAL

(EMER BOMB RELj release at the bottom of the in-
strument panel. This fires a jettisoning “squib™ in the
launcher which kicks the missile off the aft end of the
track. At the present time, it is estimated that this
method will not rid the missile from the launcher at high
speeds (i.e., above 165 knots). Accordingly it is recom-
mended that the FIRING UNARMED method be used
to jettison, when sufficient time and speed are available.

WARNING

All switches must be in the "OFF" position or
all missiles jettisoned before landing or joining
up with other aircraft.

Revised 15 July 1957
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SECTION V

OPERATING LIMITATIONS

INTRODUCTION

This section contains all important limitations which
shall be observed during normal operation of the air-
craft. Limits pertaining to specialized phases of opera-
tion are covered in other sections of the handbook. Spe-
cial attention should be given the instrument markings
as shown in figure 5-1, as they are not necessarily re-
peated in the text. It is mandatory that the prescribed
limitations be observed at all times, not only for the
safety of the pilot but also in order to obtain the most
satisfactory operation of the aircraft.

ENGINE LIMITATIONS

Restrictions to be observed in the operation of the en-
gines are based upon the use of fuel as follows:

Approved Fuel Emergency Fuel
Ashore Afloat
JP-4 JP-5 JET MIX 2:1
JP-3 JET MIX 3:1 AVGAS

MIL-F-5572 fuel, any grade, and jet mix (3:2) may be
used in an emergency only, and after such use, a “hot
section” inspection must be conducted in accordance with
existing instructions.

If the engine rpm exceeds the listed acceleration limit,
the engine should be stopped immediately if on the
ground, or the aircraft landed as soon as possible if in
the air, and the engine should be submitted for a hot sec-
tion inspection. If the engine rpm exceeds approximately
one needlewidth above “ACC” (108% rpm) the engine
must be submitted to an overhaul facility. For ground
operation.and following take off after an acceleration
within the normal limits, the exhaust temperature should
return to “MIL” within 10 minutes. It may be required

at altitudes of approximately 30,000 ft. and above, to
retard the throttle to maintain E.G.T. within operating
limits. This condition is acceptable providing rpm
reduction required is approximately linear from 30,000
ft. to maximum operating altitude and does not exceed
normal 96% rpm at maximum operating altitude. Oper-
ation at military power following an acceleration is
permissible with an overtemperature of 1% needle-
widths above “MIL” for a period not to exceed five
minutes,

N YRR

{  CAUTION |

A by

In order to limit operating time in the region
of highest compressor blade vibratory stresses
(first three stages) avoid steady state “in-
flight” and “ground” operation in the 60-82%
RPM range except when required by opera-
tional necessity.

Nofe

Engines subsequent to serial 611495 or engines
incorporating J65 Engine Bulletin 111 are not
affected by this limitation.

RPM VARIATION. With a constant throttle setting of
“MILITARY,” the variation of engine speed over the
entire “MIL” block is permissible.

OIL PRESSURE VARIATION, The majority of air-
craft will show “NORM” oil pressure at “IDLE” rpm.
If oil pressure reads “OUT” at “IDLE” rpm advance
throttle to slightly above “IDLE”; if “NORM” oil pres-
sure is not obtained at this higher rpm, shut down the
engine and determine the reason for the lack of oil
pressure.

OPERATING OIL FUEL
CONDITION RPM TEMP TIME LIMIT PRESS BOOST
Military “MIL” “MIL” 30 minutes “NORM” “NORM”
Normal “CONT” “CONT” continuous A e
Acceleration “ACC” “ACC” 10 seconds 4 "
Acceleration “MIL” 1 needlewidth 30 seconds & &
above “MIL"
Idie “IDLE” “MIL” continuous ‘NORM” “INORM”
Starting “START” TACE” 10 seconds
Revised 15 July 1957 CONFIDENTIAL 3



Section V CONFIDENTIAL
AN 01-40AVA-1A

QU T I

ENGINE PERFORMANCE [NDICATOR

RPM
MAXIMUM STABILIZED “MIL" .. ]
(30 MINUTES)
TEMP
MAXIMUM STABILIZED "miL" =R
(30 MINUTES)
FUEL BOOST
MAXIMUM ALLOWABLE "NORM"
OIL PRESS
MAXIMUM ALLOWABLE "NORM"

F-6568~-I1D I

Figure 5-1. Instrument Markings
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OPERATING FLIGHT STRENGTH DIAGRAM
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The maximum permissible indicated airspeeds for various
airplane configurations are as follows:

a. In severe turbulence.......

b. In smooth or moderately
turbulent air

(1) With landing gear,
flaps, and arresting
hook retracted; canopy
closed and speedbrakes
retracted or extended
(Airplanes equipped
with lateral control
accumulators)
(Airplanes not
equipped with lateral
control accumulators) . .

(2) With emergency gen-
erator extended

260-380 knots TAS is

recommended The

(3) With landing gear,
arresting hook and/or
flaps extended ....... 225 knots 1AS

DIVE ANGLE LIMITATIONS

maximum permissible dive angles for various air-

plane configurations in combination with the maximum
permissible indicated airspeeds set forth under AIR-
SPEED LIMITATIONS are as follows:

da.
tors:

As shown in figure 5-2

As shown in figure 5-2,
except that the maxi-
mum is 0.90 Mach
(indicated) below
25,000 feet, varying
linearly from 0.90 to
0.96 Mach at 35,000
feet, and is 0.96 at all
altitudes above 35,000
feet

b.

500 knots or 0.91
Mach, whichever is
lower

Airplanes equipped with lateral control accumula-

(1) With speed brakes closed, varies linearly from
25 degrees at 2,000 feet to 45 degrees at 15,000
feet; 45 degrees at altitudes above 15,000 feet.

(2) With speed brakes open, varies linearly from
25 degrees at 2,000 feet to 55 degrees at 20,000
feet. Varies linearly from 55 degrees at 20,000 to
45 degrees at 45,000 feet, and remains 45 degrees at
altitudes above 45,000 feet.

Airplanes not equipped with lateral control accu-

mulators:

(1) With speed brakes closed, 25 degrees at all
altitudes above 2,000 feet.

(2) With speed brakes open, varies linearly from
25 degrees at 2,000 feet to 40 degrees at 15,000
feet; 40 degrees at all altitudes above 15,000 feet.

For indicated airspeed less than 0.90 Mach number, refer
to figure 6-3 for permissible dive angles.

STORES UP TO 1200 POUNDS

STORES UP TO 3575

STORES UP TO 1200 POUNDS

POUNDS

P-65T0-1A

Figure 5-3. Exferna
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MANEUVERS
The following maneuvers are permitted:

Inverted flight (not to exceed 10 seconds)
Loop

Aileron roll (not to exceed 360 degrees or a roll rate
of 270 degrees/second)

Wing-over
Immelman turn
Chandelle

ACCELERATION LIMITATIONS

Except that moderate buffet shall not be exceeded, the
maximum permissible accelerations for flight in smooth
air at gross weights of 12,504 pounds or less are as
shown in figure 5-2. When flying in conditions of mod-
erate turbulence, it is essential that accelerations because
of deliberate maneuvers be limited to 4.3g’s at gross
weights of 12,504 pounds or less in order to minimize
the possibility of overstressing the aircraft as a result of
the combined effects of gust and maneuvering loads. As
gross weights are increased above 12,504 pounds, the
permissible accelerations decrease. To determine the
maximum permissible accelerations at gross weights in
excess of 12,504 pounds, multiply the accelerations
shown in figure 5-2 for smooth air, or that given above
for moderate turbulence, by the ratio of 12,504 pounds
to the new gross weight. The maximum permissible
change in angle of bank during rolling pullouts is 120
degrees.

WEIGHT LIMITATIONS

The recommended maximum gross weights are as fol-
lows:

eld takesotl o Tl o e e 20,000 pounds

Field: Janding: ssoiiis aiss s s 16,000 pounds

ICatapuIting ..................... 20,000 pounds

Carrier landing .o ciimnst v 12,000 pounds
STORES

External stores of weights not greater than those indi-
cated in figure 5-3 may be carried and released singly
and in combination under the same restrictions on flight,

. I catapulting and arresting, that apply without such stores,

except as follows:

a. Two 150-gallon auxiliary external fuel tanks on
wing pylons and one NAVPAC on the centerline rack
may be carried and released singly and in combination
to a maximum of 0.90 Mach or 500 knots, whichever is

I[ower,' to a maximum normal acceleration of 3.0g.

Revised 15 July 1957

b. Two MK-83 bombs on wing pylons and one MK-
84 bomb on the centerline pylon may be carried and re-
leased singly and in combination to a maximum of 0.90
Mach (indicated) or 500 knots (indicated airspeed),
whichever is lower, and a maximum normal acceleration
of 5.0 g to 10,000 feet. Carrying these stores at higher
altitudes the normal acceleration is decreased 1.0 g for
every 10,000 feet increase in elevation.

c. With or without two 150-gallon auxiliary external
fuel tanks on wing pylons, one T-63, T-G5, or T-66 store
on the centerline pylon may be carried and released
singly and in combination to a maximum indicated of
0.90 Mach or 500 knots, whichever is lower, and a
maximum normal acceleration of 4.5 g.

d. Aero GA (7-shot) rocket packages may be carried
singly or in combination to the following limits:

(1) Accelerations up to 4.0 g at altitudes below
30,000 feet; 2.5 g at altitudes greater than
30,000 feet.

(2) Maximum indicated Mach number of 0.70 at
sea level, varying linearly to 0.85 Mach at
10,000 feet. Maximum indicated Mach number
of 0.85 at 10,000 feet varying linearly to 0.95
at 30,000 feet. Maximum indicated Mach num-
ber of 0.95 at altitudes greater than 30,000
feet.

(3) Deliberate slipping or skidding is prohibited.

e. Four MK-76 practice bombs installed on the Aero
X3B bomb rack adapters suspended from both the cen-
terline and wing stations may be carried and released to
a maximum of 0.85 Mach or 500 knots IAS, whichever
is lower, and a maximum normal acceleration of 4.5 g.

f. Three MK-81, MK-82, or a combination of low
drag bombs, suspended on the ejector racks may be
carried and released singly or in combination to a maxi-
mum indicated of 0.85 Mach or 500 knots IAS, which-
ever is lower, and a maximum normal acceleration of
4.5 g.

g. The fire bomb external store configuration or one
Aero-14B spray tank installed on the centerline station
may be carried and released to a maximum indicated
Mach number of 0.90 or 550 knots, whichever is lower,
and a maximum normal acceleration of 2.5 g.

h. The Aero-5A bomb container may be carried and
released to 2 maximum indicated Mach number of 0.65
or 400 knots, whichever is lower, and a maximum
normal acceleration of 2.5 g.

CONFIDENTIAL 6A
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i. Guns are not to be fired when stores are carried
on the centerline station.

Arrested landings with full or partially full auxiliary
fuel tanks prohibited. Catapult launchings and atrested
landings are not permitted with unsymmetrical loadings.

Airplanes BuNo. 137812 to 137831 inclusive are limited
to a maximum 500-pound store on each wing rack for the
listed maneuvers in this section. If these store weights
for wing racks are exceeded for airplanes with the above
bureau numbers, the angle of bank shall not exceed 90
degrees. Centerline store weights are as set forth in the
foregoing limitations.

6B CONFIDENTIAL

ARRESTING DECELERATIONS

Maximum permissible arresting hook load is 59,500
pounds,

Maximum permissible longitudinal deceleration is 5.62 g.

The maximum recommended engaging speed into a Mk
7 barricade rigged to a Mk 7 arresting engine is 105
knots, the nose gear to be on the deck, off-center posi-
tion not to exceed 15 feet, without external stores, and
with wing detents installed. Barrier landings are not
permitted.

Revised 15 July 1957
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SECTION VI
FLIGHT CHARACTERISTICS

INTRODUCTION

The flight characteristics of the aircraft as described in
this section are based, wherever possible, on actual flight
test information. In some instances, however, the re-
sults of extensive wind tunnel tests and data from flight
tests of similar aircraft are used. Although additional
information will be submitted periodically in the form
of revisions to this handbook, the latest service direc-
tives and technical orders concerning this aircraft should
be consulted regularly to keep abreast of pertinent in-
formation.

GENERAL FLIGHT CHARACTERISTICS

The airplane has the excellent slow flying characteristics
usually found in aircraft designed for carrier operations.
Positive stability over the normal operating speed range
insures the maintenance of a given trimmed condition
without use of the flight controls. Elevator control forces
on airplanes equipped with a boosted elevator(*) become
heavy at high diving speeds; this may be seen in figure

6-2, sheet 1. Speeds should be decreased by the use of
speedbrakes, so that elevator forces will not be so heavy.
Elevator control forces remain fairly normal at high
speeds when a powered elevator!® is used. (See figure
6-2, sheet 2),

STALLS

Stalling characteristics are normal in all configurations
and conventional techniques should be used to recover
from a stalled condition. Warning of an impending
stall occurs in the form of light buffeting of the air-
craft, increasing in intensity as the stall is approached.
The characteristics of a stall are a mild nose-down
pitching accompanied by light directional and lateral
oscillation. If the stall is reached when a high power
setting is used, the nose down pitch is very mild. Any
tendency for a wing to drop can be effectively counter-
acted by application of opposite rudder.

(1) A4D-1 airplanes only.
(2} A4D-2 airplanes only.

STALLING SPEEDS

ANGLE IDLE POWER MILITARY POWER
OF
CONFIGURATION BANK =
(Bugreess GROSS WEIGHT - POUNDS
10,000 15,000 20,000 10,000 15,000 20,000
o] 98 121 139 88 108 125
GEAR UP
30 |
FUARS B 06 130 150 95 16 135
45 " 144 166 105 129 149
o 88 08 125 80 a8 18
GEAR DOWN
P 30 95 116 135 86 105 125
45 105 129 149 95 nr 138
INDICATED AIRSPEED — KNOTS

P-657|-|

DATA AS OF: 1 March 1955
DATA BASIS: Wind tunnel tests and calculations

Figure 6-1.
CONFIDENTIAL
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ACCELERATED STALLS. Accelerated stalls are pre-
ceded by adequate stall warning occurring in the form
of general airframe buffeting. Recovery is easily ac-
complished by employing normal procedures. When
making turns where the load factor developed establish
the aerodynamic requirements permitting the slats to
open, a light buffet will occur just prior to slat opening.
After the slats open the buffeting disappears until the
airspeed decreases to the accelerated stall warning speed,
at which time the buffeting manifests itself again.
Occasionally, at low altitudes, the slats do not open at
precisely the same instant, causing a small abrupt roll
in a direction opposite to the side on which the first
slat opened. At high altitudes the slats generally will
not open during turns approaching an accelerated stall.
Occasionally, when near the accelerated stall at high alti-
tude, the aircraft will go off into a spin. Recovery from
this spin can generally be accomplished simply by re-
turning the controls to the neutral position.

SPINS

All spins performed indicate that spin characteristics are
satisfactory in all configurations. The nature of the spin
is generally oscillatory in pitch for the first turn, being
in a slightly inverted attitude at the completion of one-
half turn. The second turn is generally quite oscillatory
in yaw and becomes noticeably less oscillatory in pitch.

WARNING

Intentional spins are prohibited pending com-
pletion of flight tests.

SPIN RECOVERY. Recovery from spins in the clean
configuration can be accomplished by brisk application
of full rudder in the direction opposite to the spin fol-
lowed by movement of the control stick forward to
neutral. In an erect spin, the use of ailerons into the spin
may be an effective aid in recovery; however, the use of
ailerons in a clean configuration is neither required nor
recommended, since rudder control is adequate. If ex-
ternal stores are carried, full aileron should be applied
in the direction of the spin in addition to the normal re-
covery procedure.

CAUTION

L

If ailerons are used in spin recovery, they must
be applied in the direction of the spin, or re-
covery will be either prevented or delayed.

Recovery with external stores aboard will be slower than
when in the clean condition. If recovery attempts are un-
successful with stores aboard, jettison the external stores
and use the normal recovery techniques.

8 CONFIDENTIAL

FLIGHT CONTROLS
AILERONS

Aileron control forces are light at all subsonic speeds
when the aileron power control system is operative. In
the transonic region and above, however, the air loads
on the ailerons may become large enough to require the
total output of the power control system to deflect the
ailerons beyond a certain point. A hydraulic accumulator
is installed in the aileron control section of single hy-
draulic system airplanes, so that in the event of hydraulic I
failure it is possible to make several partial throws of
the ailerons after such failure. When the accumulator is
nearly depleted an increase in aileron stick force will
occur, In the event of hydraulic failure at supersonic
speeds, the speed should be decreased to subsonic before
the accumulator is depleted in order to have adequate
control to correct for the wing heaviness which occurs
in the transonic region when on manual control. Such
an accumulator is not required in the tandem hydraulic
system. When the ailerons are disconnected from the
hydraulic system or systems, or when no hydraulic pres-
sure is available to power the ailerons, the aileron stick
forces will be greatly increased. Adequate control will
be available, however, for flight at subsonic speeds.

ELEVATORS

During take-offs, landings, or slow flight, if the hori-
zontal stabilizer is moved to the nose-up position, the
elevator bungee will provide additional nose-up trim.
The control stick will move slightly aft, and the force
required to move the control stick fully back to stall the
aircraft will be somewhat decreased. l

With the elevator system inoperative or disconnected,
elevator stick forces will be increased, but for flight at
subsonic speeds adequate control will be available, When
operating under manual control, it is possible to attain
3.0g with the control stick extended and the application
of 120 pound elevator stick force, at the maximum level
flight speed at 5,000 feet.

The powered elevator of the tandem hydraulic system is
not at all like the boosted elevator of the single hydraulic
system, with respect to control effectiveness and capabil-
ity. It is recommended that figures 6-1A, 6-2 and 6-3 be
studied carefully so that the difference in performance
of the two elevators will be clearly recognized and re-
membered.

(BOOSTED ELEVATOR)

The elevator boost system provides good elevator con-
trol at most subsonic speeds. Above Mach 0.90, however,
the maneuvering forces become quite high. It is recom-
mended that speedbrakes be used during maneuvers that
require diving, to keep speed in the range where elevator
forces are lighter. Refer to DIVING in this section, and
see sheet 1 of figure 6-2 for a diagram of stick forces
encountered with the boosted elevator.

Revised 1 October 1956
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AVAILABLE MANEUVERABILITY
GROSS WEIGHT 13,316 POUNDS
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figure 6-1A. Available Maneuverability
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STICK FORCES DIAGRAM
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A4D-1 Airplanes Only
Stick Forces (Sheet 1)
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Figure 6-2.
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. STICK FORCES DIAGRAM
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. A4D-2 Airplanes Only
Figure 6-2. Stick Forces (Sheet 2)
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If the POWER BOOST REL handle is pulled
inadvertently or for scheduled training put-
poses while the hydraulic system is operating
normally, a “jolt” will be felt through the
control stick during longitudinal displace-
ments. This “jolt” will manifest itself only
when the stick is moved from a nose-down
position to a nose-up position, and vice versa.
This condition is due to piston motion within
the elevator power boost valve feeding back to
the control stick, and does not adversely effect
control of the aircraft.

(POWERED ELEVATOR)

The powered elevator provides good control at all
speeds, and stick forces are much lighter than those re-
quired by the boosted elevator. See figure 6-2, sheet 2,
for a powered elevator stick forces diagram.

8D CONFIDENTIAL

RUDDER

The rudder power system provides good rudder control
at all airspeeds. In the event of hydraulic failure, rudder
pedal forces will increase with airspeed, but very little
effort is required at approach and landing speeds.

TRIM SURFACES

The aircraft trimming surfaces are capable of reducing
stick forces to zero for all stabilized level flight condi-
tions except in airplanes where longitudinal trim limit-
ing switches are installed.®) In these airplanes, when
flying at very high angles of attack (very high altitude
or very low airspeed) with the landing gear retracted, it
will be necessary to hold a slight back pressure on the
control stick to maintain level flight. It is possible to
obtain a trimmed condition under these circumstances
through use of the stabilizer manual override control.

(1) A4D-1 airplanes only. [ |

Revised 15 July 1957
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The horizontal stabilizer will require almost constant
repositioning during rapid acceleration and deceleration
encountered during take-off and the approach to the
landing. During full stall landings, full nose-up hori-
zontal stabilizer trim will be required. If the stabilizer
actuator should fail while the aircraft is trimmed for
high speed flight, a landing can be accomplished by fly-
ing’ the aircraft onto the runway with the flaps retracted,
at an airspeed which assures adequate control. Landing
with the flaps retracted is recommended due to the nose
down trim change which occurs when the flaps are ex-
tended. Since the inoperative stabilizer cannot be moved
to correct for this trim change, the elevator would have
to be employed, in effect reducing the amount of eleva-
tor travel remaining to accomplish the landing.

Normally, retrimming of the rudder will not be nec-
essary except when asymmetrical drag configurations
are encountered, such as would occur if two large stores
were being carried on the wing racks and one were
dropped.

When the aircraft is laterally retrimmed, the aileron
trim system actuator relocates the neutral position of
the control stick through the aileron power control sys-
tem. If the power control system fails or is discon-
nected, the follow-up tab provides sufficient trim for all
flight conditions as long as electrical power is supplied.

SLATS

The wing slats open automatically under various flight
conditions to improve airflow characteristics over the
wing. Because the two slats operate independently, one
may occasionally open slightly in advance of the other.
When this occurs, there may be a slight lateral displace-
ment of the aircraft, which can be adequately controlled,
however, at all times.

WING FLAPS AND LANDING GEAR

Lowering the wing flaps or landing gear causes a nose-
down trim change, while a nose-up trim change results
from raising either or both. These trim changes are
slight and are overcome easily through use of the con-
trol surfaces or by retrimming.

SPEEDBRAKES

Operation of the speedbrakes results in changes in trim
characterized by a nose-up pitch when opened and a
nose-down pitch when closed. To counter this charac-
teristic a speedbrake-elevator interconnect is installed
which physically displaces the elevator when the speed-
brakes are operated. This interconnect mechanism pulls
the control stick forward when the speedbrakes are
opened, and returns the stick to its original position
when the speedbrakes are closed, thus alleviating the
nose-up and nose-down pitching. Some trim change will
occur when the speedbrakes are operated. The degree of
this trim change will be a function of airspeed. For
further information on use of the speedbrakes, refer to
DIVING in this section,

Revised 15 July 1957

LEVEL FLIGHT CHARACTERISTICS
SLOW FLIGHT

Control is good during slow flight at approach and
landing speeds; with wing flaps lowered, however, a
light lateral-directional oscillation is present in rough
air or at the stall.

CRUISING

Level flight cruising characteristics are normal and satis-
factory trim and control forces are available. At high
altitudes and cruising airspeeds, a lateral-directional os-
cillation occurs in rough air, which may be counter-
acted by application of control surfaces. Longitudinal
stability is weak to neutral at aft center of gravity posi-
tions.

HIGH SPEED FLIGHT

At airspeeds up to Mach 0.89 no unusual tendencies are
exhibited and stick forces are low to moderate. A mild
nose-down trim change occurs at Mach 0.89 and in-
creases slightly up to Mach 0.98. This trim change can
be counteracted by applying approximately one-half unit
nose-up stabilizer trim. From 0.98 to 1.02 Mach number
the trim change increases sharply, nose up. It is this
trim change which is difficult to overcome in a recovery
from a trimmed supersonic dive. Refer to DIVING in
this section. At 1.02 Mach number a very light nose-up
tendency appears which increases gradually up to the
maximum permissible speed. Up to 0.90 Mach number
the longitudinal stick forces are normal and control is
good. Above 0.90 Mach number, the elevator effective-
ness drops appreciably. Concurrently with this decrease
there is an increase in the stick force gradient which
continues up to the maximum permissible speed. This
stick force gradient increase is more pronounced and
much more abrupt with the boosted elevator than with
the powered elevator. (See figure 6-2, sheets 1 and 2).
During recoveries from dives at supersonic speeds, a
marked pitch-up will occur when slowing through 0.98
Mach number in powered elevator aircraft.() This
“transonic pitch-up” is primarily due to the rapid in-
crease in elevator effectiveness and is more pronounced
for full aft stick recoveries than for partial stick recov-
eries. In a typical case, at an altitude of 25,000 feet, the
airplane will pitch up to approximately 6.0g from ap-
proximately 3.5g as the Mach number drops below 0.98;
although when corrective action is applied promptly by
moving the stick forward, this trim change is readily
overcome. A pronounced buffet will be felt at 3.0g or
more when decelerating from 0.96 to 0.93 Mach numbers
(between 20,000 and 30,000 feet). This is not apparent
in boosted elevator aitplanes® because of control limits.

MANEUVERING FLIGHT

Very rapid rates of roll are possible with this aircraft.
The aircraft is subject to a pitch-down during and on
termination of aileron rolls and rolling pushovers in

(1) A4D-2 airplanes.
(2) A4D-1 airplanes,
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DIVE RECOVERY CHART

4G
PULL-OUT

ALTITUDE LOSS DURING A CONSTANT

50,000

40,000

30,000

20,000

ALTITUDE AT START OF PULL-OUT—FEET

1] The 4G CEILING line indicotes the maximum altitude ot which 4g may
be cbtained at o given airspeed without stalling.

[21 The BUFFET ONSET line indicates the alfitude above which buffeting
will aesur at o given airspeed and 4g acceleration. Pull-outs may be
initiated above the buffet onset oltitude without demage to the airerafi.

(31 The WING DROP ONSET line indicates the altitude obove which wing

drop will occur of @ given airspeed ond 4g ceceleration. Controllable

trim chonges will be encouniered when pull-outs are initioted above
wing drop altitudes,

Ihe UMIT PILOT EFFORT line corresponds to airspeeds and altitudes

at which maximum pilot effort is required to attain 4g acceleration.

SRoReRe

(4

DATA AS OF: 15 February 1955
DATA BASIS: Caleulations
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REMARKS: EXA

Enter the chort at altitude at start of pull-out 124,000 feetl.

Mave harizontally to indicated airspeed ot start of pull-out 1300
knots ],

Procead vertically down ta dive angle from which recovery is to be
made (7071,

hove harizontally to the left and read altitude lost during pull-out
{3400 feetl.

A4D-1 Airplanes Only

Figure 6-3. Dive Recovery (Sheet 1)
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DIVE RECOVERY CHART
ALTITUDE LOSS DURING A CONSTANT
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A4D-1 Airplanes Only
Figure 6-3. Dive Recovery (Sheet 2)
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which large aileron deflections are used at high sub-
sonic speeds at low altitude. This pitching tendency is a
result of inertia coupling and is noticeable only a high
rolling rates. The use of large aileron deflections in high
speed rolling maneuvers should be avoided. Other
maneuvering characteristics are good, except that single
hydraulic system (boosted elevator) airplanes exhibit
heavy elevator control forces at speeds above Mach 0.90.
A random wing-heaviness condition, controllable with
the ailerons, appears during turns and pull-ups at high
altitudes and Mach numbers (see figure 6-3). This wing-
heaviness is accompanied by general airframe buffeting
which increases in intensity if the load factor is increased
during the turn or pull-up.

Pitch-up may be encountered during maneuvering flight

I at high angles of attack when flying at extreme aft center

of gravity locations (aft of 27% MAC). This pitch-up is
normally preceded by buffet onset and a build-up of
buffet intensity, followed by a decreasing stick force
gradient on boosted elevator airplanes. The buffet onset
and build-up are not followed by a decreasing stick force
gradient with the powered elevator, however, and there-
fore more care should be exercised when maneuvering
these airplanes(!’ at extreme aft center of gravity loca-
tions. The pitch-up manifests itself by an’increase in load
factor with no change in stick position, At altitudes
above 30,000 feet the airplane limit load factor will not
be exceeded if pitch-up is encountered, At low altitudes
(below 15,000 feet) and high speeds (above 0.80 Mach
number) longitudinal control limits preclude the boosted
elevator airplane from encountering pitch-up. At inter-
mediate altitudes (15,000 to 30,000 feet) the pitch up
can cause the limit load factor to be exceeded. However,
even though the elevator effectiveness is drastically re-
duced under these conditions, the severity of the pitch-up
can be lessened appreciably by full forward stick move-
ment. When flying with an extreme aft center of gravity
location, the buffet onset and ensuing build-up in in-
tensity of the buffet, serve as a warning that the pitch-up
boundary is being approached.

During rolling pull-outs where high roll rates (above
200 degrees/second) can be attained, large sideslip
angles can be developed due to pitch-roll coupling and
adverse yaw characteristics. A marked reduction in direc-
tional stability near the stall aggravates this character-
istic. At low altitudes the airplane exhibits normal
characteristics an? no problem exists other than the
high roll rates which can be developed. At high altitudes
it is much easier to approach an accelerated stall and
coupling of the factors mentioned above can develop
extremely high angles of attack and sideslip, and may
even place the aircraft into a spin. Rolling pull-outs are
more critical at extreme aft center of gravity locations
where pitch-up may occur, Application of more than half
lateral stick throw with large amounts of aft stick should
be made with caution.

(1Y A4D-2 airplanes only. '
(2) A4D-1 airplanes only.
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DIVING

The diving characteristics of the aircraft are normal,
except when steep clean dives are conducted from high
altitudes where airspeeds increase into the supersonic
range. Under these conditions, the elevator effectiveness
will be reduced and the aircraft basic stability will be-
come high, and it will be necessary to retrim with the
stabilizer in order to dive the airplane supersonically.
These factors result in a considerable increase in the
stick force necessary to effect a safe recovery from the
dive in the case of boosted elevator airplanes;'® stick
forces will remain at a more reasonable level in powered
elevator airplanes.” Refer to figure 6-3 for dive recov-
ery data.

These factors combined with the pronounced nose-down
trim change occurring on deceleration from approxi-
mately 1.02 to 0.98 Mach number results in a consider-
able increase in stick force required to effect a safe
recovery from the dive in boosted elevator airplanes,

Note

The Dive Recovery charts (figure 6-3) do not
include data for powered elevator airplanes.("
This information will be added when it be-
comes available. Dive recovery in these air-
planes will, however, be totally within the
envelopes given for boosted elevator airplanes.

YRy,

[ CAUTION

p

Care should be taken not to position the stabi-
lizer so that a pull force is required to main-
tain the dive, as pilot effort using boosted
elevator control will not be sufficient to over-
come the stabilizer in the recovery from the
dive.

The accelerometer should be referred to immediately
upon initiating a pull-out from a supersonic dive to
insure that enough load factor is being developed to
recover. If difficulty is experienced in recovering from
the dive, the speedbrakes should be opened immediately
and the throttle retarded in an effort to reduce airspeed.
If the elevator system should fail during a supersonic
dive the stick force required for recovery will be so high
as to prohibit normal recovery procedures. Use of air-
plane nose up stabilizer trim will then become manda-
tory to effect recovery and, if the elevator is of the
boosted type,'® stabilizer travel will be limited to 3 de-
grees airplane nose up (1% units). In this case, the
stabilizer manual override switch should not be used to
obtain more nose up trim than 3 degrees in order to
avoid over-stressing the airplane.

YR Sy

f CAUTION |

4

Do not use the horizontal stabilizer as a dive
recovery device except in an emergency, as a
strong pitch-up will result as the airspeed
drops below Mach 0.90.
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Section VI

ANGLE OF ATTACK RELATIONSHIP
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REMARKS:
Subtract 1° [17.5 MNowy mils! to
obtain angle of attack of armoment
datum line.

DATA AS OF: 15 Moarch 1955
DATA BASIS: Calculations

EXAMPLE:
Assume an airplane weight of 13,500 pounds, o load factor of 2g, and an girspeed
of .80 Mach number at dn altitude of 30,000 feet,

[
121
131
141

(5]

(6]

Thus, the angle of attack of the armament datum line is 91 — 17.5 = 73.5 Navy
mils [4.27)

Enter the chart with o weight of 13,500 pounds_ <Ay

Proceed vertically up to o load facter of 2g 4B}

Move horizontally to the right to an altitude of 30,000 feet @
Proceed vertically down to B0 Mach number

Move harizontally to the left and reod thg angle of attack of the fuselage
reference line = 91 MNavy mils [5.2°)

Subtract 17.5 Navy mils 11°).

Figure 6-4.

Angle of Attack Relationship
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Trim settings for diving should be established on the
basis of experience and a knowledge of the individual
aircraft, as each different aircraft will require somewhat
different trim settings for a given flight condition. It
is usually considered preferable to trim the aircraft so
that a moderate push force is required to maintain the
dive just prior to the pullout.

If the speedbrakes are used prior to entering the dive,
airspeeds will be limited to lower values where the in-
crease in stick forces will not be severe. The speed-
brakes should not be closed until the recovery has been
completed to prevent an increase in stick forces result-
ing from the combined effects of the build-up in air-
speed and the characteristic nose-down trim change that
accompanies closing of the speedbrakes. The control

14 CONFIDENTIAL

stick forces required to produce one g change in load
factor at various Mach numbers are presented in figure
6-2.

FLIGHT WITH EXTERNAL STORES

Flight characteristics with external stores aboard are
satisfactory. Take-offs will generally require a hori-
zontal stabilizer setting of full nose-up because of the
lowered center of gravity. Adequate control is avail-
able to hold the wings level during landing with an un-
symmetrical loading up to 1000 pounds on either wing.
Wing heaviness and/or random wing drop may be en-
countered at medium altitudes (20,000 to 25,000 feet)
and high subsonic speeds (between 0.94 and 1.0 Mach
numbers) when carrying certain stores, or in braked
dives.
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APPENDIX 1

OPERATING DATA CHARTS

INTRODUCTION

The operating data charts contained in this appendix
are included to provide the pilot with information en-
abling him to realize the maximum performance capa-
bilities of the aircraft. Use of the chart material for
pre-flight planning and application of the prescribed
operating procedures will result in optimum effective-
ness of the aircraft. Data on take-off, climb, cruise, de-
scent, and landing conditions are included, together with
various airspeed correction charts and standard altitude
data. Descriptive information and general instructions
on usage of the charts are given throughout the text to
facilitate utilization of the charts in question.

Note

® All performance data are based on the use of
grade JP-4 fuel with a density of 6.5 pounds
per gallon, and under standard sea level at-
mospheric conditions, unless otherwise speci-
fied.

® All performance charts are based on a thrust
rating of 7800 pounds at “MILITARY" rpm.
Since calculation of this data, the manufacturer
has de-rated the engine to 7700 pounds at
“MILITARY” rpm. Consequently, all data re-
garding specific range at military thrust set-
tings, as now published, contain a conservatism
factor since the given fuel flows and airspeeds
are too high.

ABBREVIATIONS AND SYMBOLS. Although most
of the abbreviations and symbols used throughout the
appendix will be quite familiar, the meanings of some
may not be immediately apparent. For the sake of ac-
curacy, a complete listing and identification of those
employed follows:

CASorV, = Calibrated airspeed = IAS corrected
for position error

EAS = Equivalent airspeed = CAS corrected
for compressibility error

IAS = Indicated airspeed = instrument read-
ing corrected for instrument error

M = Mach number

OAT = Outside air temperature

Revised 1 Octobher 1956

TASor V= True airspeed

a/a, = Ratio of speed of sound at altitude to
speed of sound at sea level

p = Density of air at any altitude in slugs/
cubic foot

Po = Density of atmosphere at sea level in
slugs /cubic foot

p/poore = Ratio of density of atmosphere at alti-
tude to density of atmosphere at sea
level

P = Atmospheric pressure at any altitude

Po = Atmospheric pressure at sea level =
29.921 inches of Hg on standard day

A = “Change in” (e.g., A gross weight)

AIRCRAFT CONFIGURATIONS

The Navy Model A4D-1, -2 Skyhawk has the desirablel
capability of carrying many combinations of external
stores, thus increasing its versatility. Since the total drag
produced by these items varies considerably from one
combination to another, aircraft performance varies also.
Those combinations whose drag items are identical, or
close enough to allow performance data computations
to fall within certain tolerances, are grouped together;
those whose drag values cause performance to differ too
greatly from the previous are separated into another
group. When all combinations are thus compiled, each
group is given a name. For the A4D-1, -2, these names ||
are Clean, Basic Attack, Long Range Attack, and Ferry,
and are listed with their applicable external load items
in figure A-1, Aircraft Drag Configurations. The names
derived may seem rather alien when compared with the
stores listed for each configuration, but in general they
enjoy a relationship sufficiently close to justify their
application. For instance, consider the name ‘Ferry.”
This name may seem inappropriate when it is noted that
one of the loadings specified for the configuration in-
cludes a 19-shot rocket package. Who can deny the in-
congruity of suspending a weapon from the aircraft
when the sole purpose of the flight—if the name of the
configuration is taken literally—is to ferry the airplane
from one facility to another? On the other hand, con-
sider the other loading in the Ferry configuration—
three external fuel tanks. With this loading, what else

CONFIDENTIAL 15
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can be done but transport the aircraft from one point to
another? Don’t, therefore, take the names of the con-
figurations too literally; they are designed primarily for
conveniently grouping certain loadings in order to facili-
tate pre-flight mission planning by affording easy refer-
ence to the operating data charts. Since all the operating
data charts are grouped and sub-titled according to the
configuration for which they were computed, use of the
Aircraft Drag Configurations chart to determine the
applicable name for the external loadings aboard for the
mission will serve as the key to the proper charts to use
for pre-flight planning.

EXAMPLE. Assume that the proposed mission specifies
an external stores loading of one 1000-pound MK 83
bomb and two 500-pound MK 82 bombs.

a. Turn to the Aircraft Drag Configurations chart,
figure A-1, and find the proposed loading of external
stores.

b. Opposite this loading will be the name of the con-
figuration, which is, in this instance, “Basic Attack.”

¢. Now turn to those Operating Data Charts which
bear either the configuration name or are valid for all
configurations, and all necessary performance data will
be available for pre-flight planning of the mission.

AIRSPEED CORRECTIONS

Several corrections must be made to the airspeed indi-
cator reading to obtain the true airspeed of the air-
plane. The first is a correction for instrument error.
This correction must be determined for each individual
airspeed indicator, since it is primarily a result of
manufacturing tolerances. The airspeed indicator read-
ing, so corrected, is indicated airspeed.

The second correction is for the error which develops
from the airspeed indicating system installation. This
is known as position error and has not yet been cali-
brated for the airplane. When known, the correction
for position error is applied to indicated airspeed to
obtain calibrated airspeed.

The effect of compressibility, altitude and ambient tem-
perature necessitates another correction to obtain true

airspeed. This correction may be obtained from figure
A-4A, Airspeed vs Mach Number.

EXAMPLE. Assume the airplane is at a pressure alti-
tude of 25,000 feet with an airspeed indicator reading
of 360 knots and an ambient temperature of +10°C.
The true airspeed, assuming zero instrument error and
zero position error, is obtained with the following
method:

360 knots

0 knots (assumed)

Airspeed indicator reading

Correction for instrument
Error

360 knots

0 knots (assumed)

Indicated airspeed
Correction for position error

360 knots
556 knots

Calibrated airspeed

True airspeed
(from figure A-4A)

TAKE-OFF CHARTS

TAKE-OFF DISTANCE

The take-off information presented in this section pro-
vides, as an end result, the ground roll necessary to
become airborne from a standing start on a hard sur-

16 CONFIDENTIAL

faced runway. Two charts are included which encom-
pass all variables affecting take-off distance: power
setting, position of wing flaps, gross weight, ambient
temperature, airfield altitude, lift-off airspeed, head-
wind velocity, and type of runway surface. Conditions
for both a normal field take-off and a minimum run
take-off are given, and the data is valid for all loading
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configurations of the aircraft. An example for the use
of the Take-off Distance charts, figure A-7, is presented
on each chart.

EXAMPLE. Assume that a take-off is planned from an
airfield at a pressure altitude of 2000 feet. The take-off
gross weight is computed at 18,000 pounds; the outside
air temperature is 25°C and there is no wind. Determine
the distance required to take off during a normal field
run using half flaps.

a. Turn to figure A-7 (sheet 1) and enter the density
altitude graph at 25°C.

b. Move vertically to the 2000 foot pressure altitude
line.

c. Move horizontally right to 18,000 pounds.

d. Proceed downward, following the guide lines on
the temperature chart, to 25°C.

e. Directly below on the distance scale, read the
take-off distance of 4100 feet.

For the purpose of illustrating the effect of wind, assume
all the previous factors remain the same except there is
now a 15-knot headwind,

f. On entering the headwind chart, follow the guide
lines to 15 knots.

g. Directly below on the distance scale, read the take-
off distance of 3400 feet.

STOPPING DISTANCE

The Stopping Distance chart, figure A-8, is included
primarily for use if the take-off should be aborted.
The distances published on the chart are governed by
almost the same variables affecting take-off distance,
however, braking action entets as a primary factor in
deceleration of the aircraft. Distances are based on the
application of maximum braking effort without skid-
ding the tires. It should be noted that with the engine
windmilling, the use of either half flaps or no flaps
will result in the same stopping distance. Contrarily,
full flaps lengthen the distance required to stop the
airplane, as the total decelerating force achieved with a
combination of full flaps and maximum braking effort
is less than that produced by maximum braking effort
with flaps retracted. The additional lift provided by the
use of full flaps reduces the weight of the aircraft on
the tires; less friction between the tires and the runway
results, appreciably lengthening the stopping distance.
Therefore, if full flaps are used for the take-off and
abortion becomes necessary, they should be retracted im-
mediately to obtain the shortest possible stopping dis-
tance. As the Stopping Distance chart provides data for
only two gross weights, the minimum and maximum ex-
pected weights for normal operation, it is readily ap-

patrent that when the aircraft is loaded to some weight
falling between the two, the required stopping distance
will vary accordingly.

EXAMPLE. A minimum run take-off is planned from
an airfield which has a 5000-foot runway and is situated
at sea level. Take-off gross weight is 14,000 pounds, and
NACA Standard Day conditions prevail. Determine
whether the take-off can be safely aborted at lift-off
airspeed within the remaining runway distance.

a. From the minimum run Take-off Distance chart,
figure A-7 (sheet 2), it is found that 1000 feet are re-
quired to take off, and that the lift-off airspeed is 105
knots CAS.

Note

As no stopping distance graph is provided for
a weight of 14,000 pounds, the distance must
be interpolated.

b. Enter the 12,000 pound graph on the Stopping
Distance chart, figure A-8, at 105 knots CAS and move
horizontally right to intersect the Sea Level altitude line.

c. Move vertically down to the distance scale and read
stopping distance = 2400 feet.

d. Perform an identical procedure on the 20,000
pound graph, and note that the stopping distance =
2300 feet.

e. To determine the stopping distance for 14,000
pounds gross weight, use the following formula for
interpolation:

( W - W,
Wa = Wh
where, W = Actual take-off gross weight
W.= 20,000 pounds
W= 12,000 pounds
D = Actual stopping distance
D, = Stopping distance for W,
D, = Stopping distance for W,

) (Du b Db) + Dh =D

Applying the formula:
( 14,000 — 12,000

20,000 — 12,000 ) (2300 — 2400) + 2400 =D

2000

(m) (—100) + 2400 =D

— 2542400 =D
2375 =D

Since the available stopping distance is 5000 — 1000 =
4000 feet, the required stopping distance of 2375 feet
permits the take-off to be aborted at lift-off airspeed
with ample runway distance (4000 — 2375 = 1625 feet)
remaining for a safety margin,
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CLIMB CHARTS

The climb data charts contain complete information

necessary to establish airspeeds to be used, distance

covered, time required, and fuel consumed in a climb
to a desired altitude. The results are obtained as func-
tions of gross weight, and the charts embody com-
putations for incremental gross weights ranging from
the minimum to the maximum which might be en-
countered during normal operation. As the data pre-
sented in the charts are compiled for standard atmos-
pheric conditions, and since atmospheric conditions
are seldom standard, correction charts are also provided
for each separate climb chart to give greater accuracy in
the extraction of desired information.

It should be noted that the performance given in the
charts is independent of the number of external drag
items for a given gross weight, since the effect on fuel
consumption, elapsed time, and distance traveled during
the climb is relatively small. The effects of increased
drag with an increase in gross weight from the addition
of externally carried items has been incorporated into
the data.

All climbs should be conducted with the engine oper-
ating at military power, as less time and less fuel will
be required to climb to a given altitude than when using
less power. This power setting can be used to climb to
any altitude up to cruise ceiling at any gross weight,
without exceeding the operating time limit for military

power.

14

Examples which illustrate the use of the various climb
data charts are included on their respective charts.
Charts provided are: Climb Speed Vs Altitude, figure
A-9; Climb Distance Vs Gross Weight, figure A-10;
Climb Time Vs Gross Weight, figure A-11; and Climb
Fuel Vs Gross Weight, figure A-12.

EXAMPLE. Assume a gross weight of 15,000 pounds
at the start of a climb from sea level to a pressure alti-
tude of 35,000 feet on an NACA Standard Day. Find
the climbing airspeed, distance covered, time required,
and fuel used in the climb.

a. Enter the Climb Speed Vs Altitude chart, figure
A-9, and note the climbing airspeed schedule for 15,000
pounds: 380 knots CAS at sea level, decreasing 3 knots
per 1000 feer up to 25,000 feet, then decreasing 5 knots
per 1000 feet. At 35,000 feet, the CAS should be 260

knots.

b. Enter the Climb Distance Vs Gross Weight chart,
figure A-10, at 15,000 pounds, and proceed parallel to
the guide lines on the chart until the 35,000 foot pres-
sure altitude line is reached.

¢. Move horizontally left and read climb distance =
45 nautical miles,

d. Perform an identical procedure on both the Climb
Time Vs Gross Weight chart, figure A-11, and the Climb
Fuel Vs Gross Weight chart, figure A-12. From these
charts will be found, respectively, that climb time =
6 minutes, and that climb fuel = 500 pounds.

ENGINE OPERATING DATA

COMBAT ALLOWANCE CHART

Engine fuel consumption rates for both Military Power
and Normal Power are presented in the Combat Allow-
ance chart, figure A-13. Fuel flows are tabulated in
pounds per minute for each 5000-foot altitude level
from sea level to 50,000 feet.

MAXIMUM CONTINUOUS POWER SUMMARY
The Maximum Continuous Power Summary, figure
A-14, presents for each of the four configurations a
tabulation of fuel flows, calibrated airspeeds, and true
airspeeds for various altitudes when operating at maxi-
mum continuous (Normal) power. The gross weights
given are the average weights for their respective con-
figurations; however, since fuel flow is indirectly de-
pendent on gross weight, deviations from the listed
weight will result in slight changes in fuel consumption
if all other factors remain constant.

FLIGHT OPERATION INSTRUCTION CHARTS

The Flight Operation Instruction charts are presented
in tabular form to furnish range data and operating
instructions for obtaining that range for level flight
cruising at various gross weights, altitudes, and drag con-
figurations. A separate series of charts is provided for
each of the aircraft drag configurations, and each chart
in the series encompasses an operating weight bracket.

The chart is further divided into two sheets, one for
operation at low altitudes (sea level through 20,000
feet), the other for high altitudes (25,000 feet through
45,000 feet).

USE OF THE CHARTS

Although instructions and an example for use are in-
cluded on each chart, certain facets of usage should be
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thoroughly understood to enjoy complete and correct
utilization of the Flight Operation Instruction charts.
When the weight of the airplane decreases, through fuel
consumption or release of stores, so that the weight no
longer falls within the weight bracket or configuration
for which the chart is valid, a new chart which includes
the existing airplane weight and configuration must be
entered, Enter the new chart at the same cruise altitude
for which the previous chart was being used, and if the
new chart specifies a climb to a new optimum altitude,
climb immediately to obtain the maximum range. It
should also be remembered that the charts do not include
a climb to the initial cruise altitude, but do include a
climb from the initial to the optimum altitude and a
maximum range descent to sea level.

EXAMPLE.

MISSION: You are required to ferry the airplane to a
distant point carrying a Radio Navigation Package and
two 150-gallon external fuel tanks. Compute the maxi-
mum range attainable so that the first stopping point
can be determined.

GIVEN:

a. Gross weight: 16,227 pounds (Handbook of Weight
and Balance Data, AN 01-1B-40).

b. Usable fuel: 7150 pounds (Fuel Quantity Data
Table, figure 1-6).

c. Fuel allowance for starting, taxiing, take-off, and
acceleration to best climbing speed: 490 pounds (based
on static sea level operation at Normal Power for five
minutes).

d. Fuel allowance for landing and other contingen-
cies: 1500 pounds (or as established by the policy of the
operating command).

e. Effective wind: 20-knot headwind up to 20,000
feet pressure altitude, and a 40-knot headwind above
20,000 feet.

FIND: (1) The maximum range which can be obtained
by cruising at the recommended optimum altitude, and

(2) The maximum range which can be obtained
by cruising at the highest altitude where the lesser head-
wind prevails.

Note

It would seem from the word “optimum™ that
operation at that particular altitude only will
result in obtaining maximum range. Because of
the high wind at the optimum altitude, how-
ever, a lower altitude where the wind is less
severe might be more advantageous.

SOLUTION 1.

a. Initial climb weight is 16,227 minus 490 equals
15,737 pounds.

b. Fuel available for climb, cruise, and descent is 7150
minus 490 minus 1500 equals 5160 pounds.

c. As the Aircraft Drag Configurations chart, figure
A-1, shows that the external stores loading is known as
the Long Range Attack configuration, the applicable
Flight Operation Instruction charts will be found in
figure A-29. Select the chart containing the weight
bracket encompassing 15,737 pounds (sheet 2), and de-
termine the optimum altitude (30,000 feet) by looking
opposite the fuel available for cruise to the "If You Are
At S.L.” (initial altitude) column. The range value
found in the column labeled “By Cruising At Optimum
Altitude” will include the military climb distance from
sea level to 30,000 feet as well as the maximum range
idle descent distance from 30,000 feet back to sea level
at the end of the cruise leg of the flight. Because the
values listed in the “Fuel” column are not the same as
the available cruise fuel, interpolation must be employed
to determine the exact range. This can be accomplished
by using the following formula:

(u) R —R)-+R =R
FH_Fh (a_ h) & b

where, F = Actual cruise fuel available

F, = Nearest chart fuel value higher than
actual fuel available

F, = Nearest chart fuel value lower than actual
fuel available

R = Maximum range for actual fuel available

R, = Maximum range for chart fuel value F,

R, =Maximum range for chart fuel value F,

Applying the formula:
(5160 — 5000
5500 — 5000
(160 (105) + 1000 = R
500 1034 = R
From figure A-29 (sheet 2) in the column labeled
“Cruising At 30,000’,” the range factor for a 40-knot
headwind is found to be .90. The range under this con-

dition is a product of the range factor and the nautical
air miles, as follows:

1034 % .90 = 931 nautical miles
SOLUTION II.

a. In calculating the maximum range for the lower
altitude (20,000 feet) with the lesser wind velocity (20
knots), it is necessary to find the climb distance and
climb fuel from figure A-10, Climb Distance Vs Gross
Weight, and figure A-12, Climb Fuel Vs Gross Weight,
respectively. The distance covered in a military climb
from sea level to 20,000 feet, following the climbing
airspeed schedule shown in figure A-9, Climb Speed Vs
Altitude, is 20 nautical miles. The fuel used in the climb
is 300 pounds. Using the standard allowance for start-
ing, taxiing, et cetera, of 490 pounds of fuel, and for
landing, 1500 pounds, the fuel available for cruise and
an idle power descent from 20,000 feet to sea level is
7150 minus 490 minus 1500 minus 300 equals 4860
pounds. Initial cruise gross weight is 16,227 minus 490
minus 300 equals 15,437 pounds.

) (1105 — 1000) + 1000 = R
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b. On the Flight Operation Instruction chart with
the proper weight bracket for 15,437 pounds (figure
A-29, sheet 2), the range at 20,000 feet (no wind), in-
cluding an idle power maximum range descent to sea
level, is interpolated for 4860 pounds of available cruise
fuel. Using the formula presented in Solution I, inter-
polate as follows:

4860 — 4500
(;0-0 = 4500-) (885 — 800) + 800 = R
360 \ (85) + 800 = R
) e

From figure A-29 (sheet 2) in the column Ilabeled
“Cruising At 20,000',” the range factor for a 20-knot
headwind (as interpolated) is found to be .95. The
maximum range is computed by multiplying the nautical
miles by the range factor:

861 X .95 = 818 nautical miles.
Including the distance covered in the climb to 20,000,
which was not included in the range value shown on the
Flight Operation Instruction Chart, the total range is
818 -+ 20 = 838 nautical miles.

Note

In a problem of this type in which there is an
appreciable change in effective wind with alti-
tude, the lower altitude may have the greater
range- value, even though less specific range is
obtainable. As shown in this example, however,
the increase in specific range by operating at
the higher altitude was enough to overcome
the adverse wind condition when compared
with the range obtainable by cruising at a
lower altitude where specific range was less
but the wind was less adverse,

SPECIFIC RANGE CHARTS

At a given altitude, specific range in level flight de-
pends primarily on airspeed (or Mach number) and
momentary gross weight. This relationship is shown in
the Specific Range charts, figures A-16, A-23, A-30, and
A-37, a separate series being included for each of the
four configurations. Each series consists of an individual
chart for each 5000-foot pressure altitude level from sea
level to 45,000 feet. Superimposed on the specific range
curves are lines of recommended airspeeds for maximum
endurance and for maximum range. The former is pre-
sented on the Specific Range charts for convenience
only, as more elaborate endurance data can be extracted
from the Endurance charts in this Appendix, The line
of recommended airspeed for maximum range is based
on the higher of two airspeeds which are known to re-
sult in 999, of the maximum obtainable specific range.
Following this recommendation allows a substantial in-
crease in cruising airspeed with a subsequent loss of only
19, in range. Also superimposed on the specific range
cutves are lines of power settings and fuel flows. These
are the approximate engine speeds and resultant fuel
consumption rates necessary to produce the calibrated
airspeeds on which they fall. Subscales on each chart
show the relationship between CAS, TAS, and Mach
number for an NACA Standard Day.

EXAMPLE.

MISSION: To escort another aircraft, which is main-
taining 300 knots CAS at 25,000 feet pressure altitude,
to the beach which is 175 nautical miles distant, and
return to the carrier with at least 1500 pounds of fuel
remaining aboard.

GIVEN:

Altitude—25,000 feet
Airspeed—300 knots CAS
Gross weight—12,500 pounds

Fuel available for cruise (excluding reserve)—
2000 pounds

Configuration—Clean

Wind—None

FIND: Total maximum range under the given condi-
tions, time and fuel required to perform the assigned
mission, and power setting and resultant fuel flow.

SOLUTION.

a. Enter the 25,000-foot Specific Range chart for the
Clean configuration, figure A-16 (sheet 6), at 300
knots CAS.

b. Since the initial cruising gross weight is 12,500
pounds and the final cruising weight is 10,500 pounds
(12,500 pounds minus the 2000 pounds of available
cruise fuel), the average cruising weight is 11,500
pounds. Use this weight for determining the average
specific range for the flight.

c. Move vertically from 300 knots CAS to intersect
the 11,500 pound gross weight line and note that the
average RPM is 83.59, and that average fuel flow is
1750 pounds.

d. Proceed horizontally left and read that specific
range is 25 nautical miles per 100 pounds of fuel. To
determine the total range, multiply this specific range
value by the available cruise fuel in hundreds of pounds:
25 X 20 = 500 nautical miles. As the distance to the
beach and back is 350 nautical miles (175 X 2), the mis-
sion is well within the range capabilities of the airplane.

e. On the subscale below 300 knots CAS, note that
the TAS (GS, since there is no wind) is 430 knots. Thus,
the time required to perform the mission is

350
430

f. Total fuel requirements can be found by multiply-
ing the time in hours by the fuel flow:

.8 X 1750 = 1400 pounds.

= .8 bour or 48 minutes.
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LONG RANGE PREDICTION CHARTS
LONG RANGE PREDICTION — DISTANCE

For convenience in determining the maximum range at
a given altitude for an established quantity of available
cruise fuel, the Long Range Prediction — Distance
charts are provided. These charts are valid only for
operation at a constant pressure altitude using the rec-
ommended airspeed for maximum range. Range is
calculated by taking the difference between the distance
shown at the initial gross weight and the distance shown
at the final gross weight (initial weight minus the
weight of the available cruise fuel). This difference is
the actual range for the quantity of fuel available for
cruise, When the flight requires cruising at more than
one altitude level, the range should be calculated separ-
ately for the portion of the cruise at each altitude, then
the sum of the portions taken. Allowances should be
made for the enroute climbs or descents from one alti-
tude to another. As separate Long Range Prediction —
Distance charts, figures A-17, A-24, A-31 and A-38,
are provided for each aircraft drag configuration, the
name of the configuration should be known (see figure
A-1) before attempting to predict the range.

LONG RANGE PREDICTION — TIME

The Long Range Prediction — Time charts are similar
to, and are used in conjunction with, the Long Range
Prediction — Distance charts to determine the elapsed
cruise time corresponding to the cruise distance predic-
tion, As in the distance charts, when cruising at differ-
ent altitude levels during the flight, the time should be
calculated by taking the sum of the constant altitude

cruise segments and then adding the time required for
any enroute climbs or descents between altitudes.

EX AMPLE. Assume 13,800 pounds gross weight in the
Basic Attack configuration with 1800 pounds of fuel
available for cruise at 10,000 feet. Find the available
range and the time required to fly that distance.
DISTANCE.

a. Enter figure A-24 at 13,800 pounds and move ver-
tically to 10,000 feet.

b. Move horizontally to the left and read 760 nauti-
cal miles.

c. Re-enter the chart at weight after cruise (13,800
minus 1800) = 12,000 pounds, and move vertically to
intersect the 10,000 foot line.

d. Move horizontally left and read 500 nautical miles.

e. Maximum range at 10,000 feet with 1800 pounds
of fuel is the difference between the two distances
(760 — 500) = 260 nautical miles.
TIME.

a. Enter figure A-25 at 13,800 pounds and move ver-
tically to 10,000 feet.

b. Move horizontally left and read 125 minutes.

c. Re-enter the chart at weight after cruise (13,800
minus 1800) = 12,000 pounds, and move vertically to
intersect 10,000 feet.

d. Move horizontally left and read 85 minutes.

e. The time required to cover the 260 nautical miles
at 10,000 feet with 1800 pounds of fuel is
(125 — 85) = 40 minutes.

MAXIMUM RANGE—VARIABLE ALTITUDE
CHARTS

The absolute maximum obtainable cruise distance is
shown in the Maximum Range — Variable Altitude
charts, figures A-19, A-26, A-33, and A-40. The recom-
mended procedure to obtain the performance data shown
in these charts allows the pilot to take advantage of the
increase in specific range which can be made possible
by correlating the optimum altitude with the gross
weight. Optimum altitude for cruising flight varies in-
versely with gross weight: the lighter the weight, the
higher the optimum altitude. During cruising flight, the
aircraft weight continuously decreases as fuel is con-
sumed, thus the optimum altitude is continuously in-
creasing, If one were to remain at the initial optimum
cruising altitude while the weight decreased, a substan-
tial loss in range would result; by climbing to the opti-
mum altitude for each momentary gross weight, the
ultimate in range will be realized. As the weight is con-
tinuously decreasing and the altitude is continuously
increasing, the cruising portion of this type of flight

will be a continuous gentle climb of approximately 35
feet per minute. The proper procedure is to climb to
the initial optimum cruise altitude for the initial cruising
gross weight (take-off gross weight minus the weight
of the fuel used in the climb to the initial optimum
altitude), Once this altitude is reached, establish the
Mach number and rpm as recommended by the particular
chart. Maintain this Mach number and power setting
throughout the entire cruise portion of the mission. The
altitude will gradually increase (the CAS will gradually
decrease) as the aircraft weight diminishes with fuel
consumption. The Mach number and rpm are such that
the rate of climb resulting from the decreasing gross
weight places the airplane at the optimum altitude at
all times.

EXAMPLE. Assume 14,400 pounds gross weight in the
Clean configuration with 2000 pounds of fuel available
for cruise.

a. Enter figure A-19 at 14,400 pounds and move ver-
tically to intersect the Distance line, Time line, and
Calibrated Airspeed line.
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b. Move left on the respective graphs and read:
Range—1950 nautical miles
Initial optimum altitude—36,000 feet
Initial calibrated airspeed—260 knots.

c. Re-enter the charts at weight after cruise 14,400 —
2000 = 12,400 pounds, and again move vertically to
intersect the Range line, Altitude line, and Calibrated
Airspeed line.

d. Move left on the respective lines and read:

Range—1400 nautical miles
Final optimum altitude—39,000 feet
Final calibrated airspeed—240 knots.

e, Maximum range is 1950 — 1400 = 550 nautical
miles if .79 Mach number and 879, RPM are maintained,

ENDURANCE CHARTS

ENDURANCE PREDICTION

Data needed for predetermination of the maximum en-
durance at a given altitude with an established quantity
of fuel is presented in the Endurance Prediction charts,
figures A-20, A-27, A-34, and A-41. As a separate chart
is provided for each aircraft drag configuration, the ex-
ternal loading should be established before attempting
to predict endurance. These charts are particularly valu-
able when it is known that the planned mission will
require remaining on station for a considerable length
of time. The Endurance Prediction charts are quite
simple to use, but it should be remembered that they
should be used for incremental times only. In other
words, two values must be obtained from the chart and
the difference, or increment, between the two values is
the endurance time in minutes.

EXAMPLE. The assigned mission includes orbiting on
station at 20,000 feet after an attack for as long as pos-
sible before returning to base. No external stores will
be aboard and the gross weight will be 11,400 pounds.
Excluding fuel needed for the return trip and landing,
600 pounds of fuel are to be available for loiter. Deter-
mine the length of time it is possible to remain on
station.

a. Enter figure A-20 at 11,400 pounds and move ver-
tically to 20,000 feet.

b. Move horizontally left and read 120 minutes,

c. Re-enter the chart at the weight after loiter
(11,400 — 600 = 10,800 pounds) and move vertically
to 20,000 feet.

d. Move horizontally left and read 100 minutes.

e. Total loiter time is 120 — 100 = 20 minutes,
ENDURANCE — LEVEL FLIGHT
Specific endurance in terms of minutes per 100 pounds
of fuel is presented in the Endurance — Level Flight
charts, figures A-21, A-28, A-35, and A-42. Specific
endurance is plotted versus gross weight for various
altitudes, and a separate chart is included for each con-
figuration. Calibrated airspeeds, which are the recom-
mended airspeeds for maximum endurance shown on
the appropriate Specific Range charts, are also mcluded
on these endurance charts.

EXAMPLE. Assume an operating gross weight of 14,000

pounds in the Ferry configuration with 2000 pounds of
fuel available for loiter at a pressure altitude of 20,000

feet. Determine enduranse.
a. Enter figure A-42 at 14,000 pounds and move ver-
tically to intersect the 20,000 foot pressure altitude line

and the calibrated airspeed line.

b. Move left on the respective graphs and read: speci-
fic endurance = 3.6 minutes per hundred pounds of
fuel, and the calibrated airspeed = 220 knots.

c. To find the total endurance time, multiply the spe-
cific endurance value by the total fuel available for loiter
in hundreds of pounds:

3.6 X 20 = 72 minutes.
FOULED DECK ENDURANCE
The occasion arises only too often during carrier opera-
tions wherein the deck becomes fouled and aircraft can
no longer be taken aboard until the malady is cured. In
these instances it is desirable for both the pilots and the
Air Officer to be aware of the endurance capabilities of
the unrecovered aircraft in order that an immediate de-
cision can be made concerning the proper course of
action, Should the estimated “clear deck” time be be-
yond the endurance time of the aircraft, then they must
either depart immediately for the beach, or land aboard
the ready deck of another cartier—if available. How-
ever, if it is either desirable or mandatory that the air-
craft orbit until the deck is clear, it is necessary that the
pilots fully understand the proper procedure to obtain
the ultimate in performance with the available fuel.
The Fouled Deck Endurance chart, figure A-45, tabu-
lates the endurance times for various quantities of fuel
aboard at both the initial altitude and the optimum alti-
tude. The endurance values are given in minutes, and
for the optimum altitudes, include the time required for
a military climb to that altitude and a maximum rate
descent to sea level with 300 pounds of fuel remaining
for one approach to a landing. The endurance times for
the initial altitude naturally include only the descent
time as no climb is required. Climbing airspeeds and
recommended airspeeds for maximum endurance are in-
cluded on the chart together with descent instructions.
The time at which the descent should be started is given
in terms of fuel aboard, which includes the 300 pounds
necessary for landing.
For pilots’ convenience, certain “rules of thumb” may be
used in determining whether to initiate a climb imme-
diately upon learning of a fouled deck condition. These
are:

a. At 10,000 feet and below, do not attempt to climb
if fuel on board is less than 800 pounds.

b. At 15,000 feet, don’t climb if available fuel is less
than 900 pounds.

¢. At 20,000 feet, do not climb if you have less than
1000 pounds of fuel.
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DESCENT CHARTS

MAXIMUM RANGE DESCENT

IDLE POWER. Graphical data are presented in figure
A-43 (sheets 1 and 2) for a long range descent using
idle power. From sheet 1 can be found the fuel required
and the CAS to be used in a descent from any altitude
to sea level, or from any given altitude to another lower
intermediate altitude. In sheet 2 is shown the distance
covered and the time required for the descent. The
descent curves are plotted as functions of gross weight,
and they encompass the minimum and maximum prob-
able descent weights. When computing for a descent
from a given altitude to an intermediate altitude, the
charts should be used incrementally, as shown in the
example on the charts. When used for determining per-
formance for a descent from a particular altitude to sea
level, only one step is necessary, as shown in the follow-
ing example.

EXAMPLE. Assume an altitude of 30,000 feet while
operating at a weight of 14,000 pounds. Descend to sea
level.

a. Enter figure A-43 (sheet 1) at 30,000 feet and move
vertically to intersect the 14,000 pound gross weight line
on both the Fuel chart and the Calibrated Airspeed chart,
Move left and read on the respective charts: fuel = 320
pounds, and calibrated airspeed = 220 knots for all prac-
tical purposes at both 30,000 feet and at sea level.

b. Enter figure A-43 (sheet 2) at 30,000 feet and move
vertically to intersect the 14,000 pound gross weight
lines on the Time chart and the Distance chart. Move
left and read on the respective charts: time = 19 min-
utes, and the distance covered = 88 nautical miles.

ENGINE WINDMILLING. Petformance data for a
power-off (engine windmilling) descent from all alti-
tudes is presented in figure A-43 (sheet 3). From the
chart can be read distance covered, time required, and
recommended CAS in the descent, The chart is valid for
all configurations at gross weights up to 16,000 pounds.
This chart is provided for emergency use and can be
employed in conjunction with the Flame-out Landing
Pattern Diagram, figure 3-1A, in the Flight Handbook.

EXAMPLE, Assume that a flame-out occurs at a pres-
sure altitude of 35,000 feet. Determine the maximum
gliding distance obtainable if a descent is made to 9000
feet, the initial altitude for performing a flame-out
landing (see figure 3-1A).

a. Enter figure A-43 (sheet 3) at 35,000 feet and
move vertically to intersect the Distance line, Time line,
and Calibrated Airspeed line.

b. Move horizontally left on the respective graphs
and read:

Distance—58 nautical miles
Time—13 minutes
Initial calibrated airspeed—205 knots

c. Re-enter the chart at 9000 feet and again move ver-
tically to intersect the Distance line, Time line, and
Calibrated Airspeed line.

Revised 15 January 1957

d. Move hotizontally left on the respective graphs and
read:

Distance—13 nautical miles
Time—4 minutes
Final calibrated airspeed—200 knots

e. Maximum gliding distance from 35,000 to 9000 |
feet is 58 — 13 = 45 nautical miles; gliding time is
13 — 4 = 9 minutes; and calibrated airspeed is from
205 to 200 knots.

MAXIMUM RATE DESCENT

A practical letdown in which a maximum rate of descent,
consistent with good control, is achieved, can be per-
formed by using the Maximum Rate Descent chart, fig-
ure A-44, This chart not only shows the fuel used, time
required, and distance covered, but also establishes the
proper Mach number and dive angle for the descent.
Two dive angles are given: 30 degrees and 40 degrees.
The angles form an “optimum” band, because dives of
less than 30 degrees will seriously lessen the rate of
descent, while dives in excess of 40 degrees will result
in airspeeds where control effectiveness is reduced and
where buffeting might be encountered. In addition, steep
dives require early initiation of a pull-out and cause
higher airspeeds after recovery.

The procedure for conducting a maximum rate descent
is as follows: At level flight cruising speeds, retard the
throttle to “IDLE” and open the speedbrakes. Push over
gradually to attain .9 Mach number. Increase the dive
angle as necessary to maintain .9 Mach number or until
the desired dive angle is reached. After reaching the
proper dive angle, maintain this angle throughout the
remainder of the descent.

EXAMPLE, You are returning to base at a pressure
altitude of 30,000 feet. It is desired to perform a 40°
maximum rate descent to 2000 feet, which is the required
pressure altitude over the point of entry into the traffic
pattern, Determine the distance away from the entry
point at which to start the descent, and in addition, the
time required and fuel used in the descent.

a. Enter figure A-44 at 30,000 feet and move ver-
tically to intersect the 40° dive angle line on the fuel,
time, and distance graphs.

b. Move horizontally left and read from the respective
graphs:

Fuel—22 pounds
Time—1.2 minutes
Distance—9.5 nautical miles

c. Re-enter the chart at 2000 feet and again move ver-
tically to intersect the 40° dive angle line on each graph.

d. Move horizontally left and read from the respective
graphs:

Fuel—2 pounds
Time—.1 minute
Distance—.5 nautical mile

e. The point at which to begin the descent is 9.5 — .5
= 9 nautical miles from the pattern entry point, the
time required is 1.2 — .1 = 1.1 minute, and the fuel used
in the descent is 22 — 2 = 20 pounds.
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LANDING CHART

The landing ground roll of the aircraft is dependent
on five factors: airport altitude, outside air temperature,
gross weight of the airplane, the force of the head-
wind, and the braking action. The ground roll distance
as given is predicated on maximum braking action
without skidding the tires on a smooth dry surface,
such as a paved runway, and on retraction of the wing
flaps immediately after touch-down. In figure A-46,
Landing Distance, the ground roll distance can be
obtained for various gross weights ranging from the
minimum to the maximum expected landing weights,

for ambient temperatures from 29°C above to 43°C

below standard temperature (15°C at sea level), and
for headwinds as high as 40 knots. The chart also pre-
sents the maximum distance required to clear a 50 foot
obstacle, descend, touchdown and brake to a stop. This
distance is measured horizontally from the obstacle to
the end of the roll-out, and is computed by multiplying
the ground roll distance by a factor which can be ob-
tained from a small graph on the chart. The existence
or non-existence of an object has no effect on the actual
ground roll distance but can affect the point of touch-
down, The further away from the landing end of the
runway is the obstacle, the closer to the landing end is
the point of touchdown. Conversely, if the obstacle is
close to the landing end, the touchdown must take place
further down the runway. Therefore, prior to deciding
whether a safe landing can be made over a 50 foot
obstacle on a particular runway, the distance of the
obstacle from the runway should be known. Obviously
if the obstacle is situated at a distance from the runway
which is greater than the ground distance required to
descend from fifty feet, it will have no effect on the

usable runway length, for in this instance a touchdown
can be made directly on the end of the runway. On the
other hand, if the obstacle were very near the runway,
the portion of runway length used in the descent from
fifty feet might not leave enough distance to brake to
a stop. An example for the use of the various graphs
within the Landing Distance chart is presented in fig-
ure A-46.

EXAMPLE. While operating at a gross weight of
10,000 pounds, a landing is to be made on an airfield
whose pressure altitude is 1000 feet. The ambient tem-
perature at the airfield is 25°C and there is a 25-knot
headwind. Determine the ground roll resulting from
maintaining clearance over a 50-foot obstacle at the
landing end of the runway.

a. Enter the density altitude graph on the Landing
Distance chart at 25°C, and move vertically to intersect
the 1000-foot pressure altitude line.

b. Proceed horizontally right into the gross weight
graph and intersect the 10,000 pound line. Note that the
recommended approach speed is 105 knots TAS.

¢. Move vertically down and, upon entering the head-
wind graph, follow the guide lines until reaching 25
knots. Directly below, read on the distance scale: landing
ground roll = 1350 feet.

d. Enter the obstacle clearance ratio graph at 10,000
pounds, and move vertically to 25 knots headwind.

e. Move horizontally left and read obstacle clearance
factor = 1.5.

f. Total distance (measured from the obstacle) to
clear a 50-feot obstacle is 1350 X 1.5 = 2025 feet.
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AIRCRAFT DRAG CONFIGURATIONS

A4D-|

af‘" tessesessssssenas

BASIC ATTACK +=+++eeeee

(

LONG RANGE <
ATTACK

FERRY Ssssssssevesssnss

Configuration includes & centerling pylon and two wing pylons:

Configuration includes a centerline pylon, two wing pylens and one of the following

combinations,
1. One 2000-pound Mk 84 bomb and two two 1000-pound Mk 83 bambs. _
2. One 2000-pound Mk B4 bomb.
3. Any combination of the following stores:
1000-pound Mk 83 bomb
500-pound Mk 82 bomhb
250-pound Mk 81 bomb
Rocket Launcher Packoge Aero 84 |saven 2.75 inch rockets)

4. One Rocket Llauncher Packooe Asro X10A (four 5. 0-inch rockets) in combination with
any twa steres in 3"

5. Two Rocket Launcher Packages Asro X104 {lour 5.0:nch rockets |
6. One | 50-gallen Aero 1A drap tank.

7. Cre Rodio Navigotion Package.

8. One Mk 12 store.

9. One Mk 91 stare.

10. One Mk 28 siore.

Configuration includes a centerine plyon, two wing pylons, and one of the following
cambinotions:

I One 300-gallon Aero 1A drop tank and fwo 1000-pound Mk 83 bombs,
2. Three 150-gallon Asro 1A drop tanks
3. One 300-golion Aera 1A drop tonk
4. Two 150-gellon Aero drop tanks alone or in combination with one of the following
stores:
2000-pound Mk B4 bomb
1000-pound Mk 83 bomb
kodio Navigation Package
5. One 150:gallon Aero 1A drop fank ond two of the following stores.
1000-pound Mk 83 bamb
Rocket launcher Package Aero &4 (seven 2.75-inch rockets |
Three Rocket Launcher Packages Aera X104 [four 5.0-inch rockets ),
Crne Rocket Louncher Packege Aero 7A [ nineteen 2.75-inch rockets |
One Mk 12 store and two 150 gallon Asre 14 drop tanks,
Orne Mk 91 store ond two 150-gallon Asro 14 drop tanks
One Mk 28 store and two 150-gallon Aero 1A drop tanks,

© 0 oy o

11, One Mk 7 store [for one Mk 7 store and two 150-gallen Aero 1A drop tanks, use Farry
configuration daral

Configuration includes o centerline pylon, two wing pylons, ond one of the fallowing
combinations:

One 300-gallon Aere 1A drop tank and two 150-gallon Aers 1A drop tanks,

2. One Rocket launcher Package Aero 7A [nineteen 2.75-inch rockets) and two 150.
gallan Asra 14 drop tanks,

3. One Mk 7 store ond two 150-gallon Aero 1A drop tonks.
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TO BE ADDED WHEN INFORMATION BECOMES AVAILABLE

Figure A-2 (Sheet 1)
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TO BE ADDED WHEN INFORMATION BECOMES AVAILABLE

Figure A-2 (Sheet 2)
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CORRECTION FOR POSITION ERROR

MACH NUMBER

MODEL: A4D-| (Correction to be added) ENGINE: J65-W-4

.02

.01

20,000 FEET =1

40000 F

EET =t~

SEA LEVEL — a8

/

A\
]
3

J
J

o
A,

N
\

A MACH NUMBER
CORRECTION TO BE ADDED

3
o

-02

GROSS WEIGHT 12,500 POUNDS
I R il ) R S
] A

o] 2 4

INDICATED MACH

NUMBER

| |
1 O 5 S
8 1.0

PI10100~1

REMARKS:

I. IMN =Instrument reading corrected for instrument error.

2. Add correction to IMN to obtain the Mach number.

DATA AS OF: | April 1957

DATA BASIS: Calculations

EXAMPLE:
Assume IMN=.6 at 20,000 feet.
Position error=-.0028.
True Mach number=.6028.

FUEL GRADE: JP-4

FUEL DENSITY: 6.5 LB/gal.
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TO BF ADDED WHEN INFORMATION BECOMES AVAILABLE

Figure A-3 (Sheet 2)
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AIRSPEED VS MACH NUMBER

TRUE PRESSURE ALTITUDE—1000 FEET
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EXAMPLE:

Assume airspeed is 360 knots CAS and pressure altitude is 25,000 feet

{11 Enter chart at 360 knots @ Sight upward to the 25,000 foo! curve
@. Move right, paralleling closest guide line, ond read TAS for stand-
ord day = 511 knots I%

121 To determine TMN, si
scale = .85

ght left horizontally from point @‘ and recd

13} To determine TAS for non-standard day le.g. t =-+10° C ot 25,000
feet], sight right horizontally to sea level curve [reference only!
Sight downward vertically fo the +10° C curve lipterpolate) . Sight
right horizontally ond read scole = 556 knots é

Revised 15 January 1957

Figure A-4A
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DENSITY ALTITUDE CHART
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EXAMPLE

is

=1
Ve

If ambient temperature is —15°C and pressure altitude is

6000 feet, the density altitude is 3700 feet and

1.058.

Figure A-5
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STANDARD ALTITUDE TABLE

Speed of

Alti- Densi | Pressure
tude G = Rali‘:‘|f ‘\l? Temperature i‘:‘i?: R Ratio
foet ol Deg.C Deg.F a/a. Hg P/Pa
0 1.0000 1.0000 15.000 59.000 1.0000 29.92 1.0000
1000 9710 1.0148 13.019 55.434 997 28.86 9644
2000 9428 1.0299 11.038 5|.B&E 993 27.82 59298
3000 2151 1.0454 9.058 48.301 990 26.81 B962
4000 .aeal 1.0611 7.075 44.735 586 25.84 Bb3b
5000 Bblb 1.0773 5.094 41.169 .983 24.89 L8320
6000 .B358 1.0938 3113 37.603 979 23.98 8013
7000 .Bl10& 1.1107 1.132 34.037 976 23.09 J716
BOOD .7B59 1.1280 -0.850 30.471 972 22.22 7427
2000 TJ619 1.1456 -2.831 26.904 968 21.38 JT147
10000 .7384 1.1637 -4.812 23.338 965 20.58 LBTE
11000 7154 1.1822 -6.793 19.772 62 19.79 b6 4
12000 5931 1.2012 -8.774 | 6,206 958 19.03 5359
13000 bTI2 1.2206 -10.754 12.640 954 18.29 6112
14000 5499 1.2404 -12.737 9.074 950 1757 5873
15000 5291 1.2608 —14.718 5.507 947 16.88 5642
16000 4088 1.281& —146.699 1.941 943 16.21 5418
17000 5891 1.3029 —18.680 -1.625 940 15.56 5202
18000 5698 1.3247 -20.662 -5.191 936 14.94 A9%2
19000 5509 1.3473 -22.643 -8.757 932 14.33 4790
20000 5327 1.3701 -24.624 -12.323 929 13.75 4594
21000 5148 1.3937 -26.605 -15.890 925 13.18 4405
22000 4974 1.4179 -28.586 —19.456 922 12,63 4222
23000 4805 |. 4424 -30.548 -23.022 17 12,10 4045
24000 Ab640 1.4681 -32.549 -26.588 g4 11.5%9 3874
25000 4480 1.4940 ~34.530 -30.154 210 11.10 3709
26000 4323 15209 ~36511 -33.720 906 10.62 38550
27000 AT 1 5484 ~38.493 -37.287 903 10.16 3397
28000 4023 15768 -40.474 -40.853 899 9.720 3248
29000 3879 16056 -42.455 _44.419 895 9.293 3106
30000 L3740 1.6352 -44 436 -47.985 891 8.880 2948
31000 3603 1.6659 -4 417 -51.551 .B87 B8.483 .2834
32000 3472 1.6971 - 48,399 -55,117 .8a3 8.101 .2707
33000 3343 1.7295 -50.379 -58.684 879 7.732 2583
34000 3218 1.7628 -52.361 -62.250 875 7.377 2465
35000 .3098 1.7966 -54.342 -65.816 B71 7.036 .2352
356000 2962 1.8374 -55.000 -67.000 .870 &.708 2242
37000 .2824 1.8818 - 55,000 - 67.000 .B70 6.395 2137
38000 2692 1.9273 -55.000 -67.000 870 6.096 .2037
39000 2566 1.9738 - 55.000 -&7.000 .B70 5.812 1943
40000 2447 2.0215 -55.000 -47.000 .870 5.54| .1852
41000 2332 2.0707 -55.000 -67.000 870 5.283 1765
42000 2224 2.1207 -55.000 -567.000 870 5.038 1683
43000 .2120 21719 -55.000 -47.000 870 4,802 1605
44000 .2021 2.2244 -55.000 - 67.000 870 4.578 1530
45000 1926 2.2785 -55.000 - 67.000 270 4.364 1458
45000 1837 2.3332 -55.000 - 67.000 870 4.160 1391
47000 1751 2.3893 -55.000 - 47.000 870 3.966 1325
48000 1669 2.4478 -55.000 -67.000 870 3.781 A264
49000 1591 2.5071 -55.000 - 67.000 .B70 3.604 12058
50000 517 2.5675 -55.000 -67.000 .870 3.436 L1149
PS-6721-1A
REMARKS: (2} Standard Sea Level Air
1o = [5"C

(1) One in. of Hg=70.732 |b per P, =29.92 in. of Hg
sq f1=0.4912 Ib per sq in. 0, = 660.8 knots
po = 002378 slugs per cu ft
DATA BASIS: NACA Technical Report No. 218

I

Figure A-6
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TAKE-OFF DISTANCE

military power.

roll by 1.1.

DATA AS OF: 16 May 1955
DATA BASIS: Calculations

(2) Wing flaps half down (25).
[3) Lift off at airspeeds shown on chart.
[4) For take-off over a 50 foot obstacle, multiply ground

(1) Take-off distances are based on engine cperating af

NORMAL FIELD RUN HALF FLAPS
MODEL: A4D-| ENGINE: Jb5-W-4
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REMARKS: EXAMPLE:

Assume |8,000 |b gross weight, air temperature of 25°C,

pressure altitude of 2000 feet, and zero headwind.

(1) Enter density altitude chart at 25°C & .

(2) Move vertically to 2000 feet .

(3) Move horizontally right to 18,000 |b B .

(4) Move downward, following quide lines on temper-
ature chart, to 25°C; directly below on distance
scale, read take-off distance =400 feet & .

5) For the added condition of a [5-knot headwind,
follow guide lines on entering the headwind chart
to |5 knots: directly below on the distance scale,
read take-off distance = 3400 feet {& .

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal.

34
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TAKE-OFF DISTANCE
MINIMUM RUN FULL FLAPS
MODEL: A4D-| ENGINE: J&5-W-4
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REMARKS: EXAMPLE:
|} Take-off distances are based on the Assume |8,000 |b gross weight, air temperature of 25°C,
i g P
engine operating at military power. pressure altitude of 3000 feet, and zero headwind.
(2) Wing flaps full down (50°). (1) Enter density altitude chart at 25°C @ .
3) Lift off at airspeeds shown on chart. 2) Move vertically to 3000 feet :
¥
(3) Move horizontally right to 18,000 Ib B> .
(4) Move downward, following guide lines on temper-
ature chart, to 25°C: directly below on the distance
scale, read take-off distance =2900 feet T .
(5) For the added condition of a 15 knot headwind,
follow quide lines on entering the headwind chart
to 15 knots; directly below on the distance scale,
read take-off distance =2300 feet &} .
DATA AS OF: |6 May 1955 FUEL GRADE: JP-4
Y
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/qgal

Figure A-7 (Sheet 2)
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STOPPING DISTANCE
HALF FLAPS IDLE RPM

MODEL: A4D-| STANDARD DAY ENGINE: J65-W-4
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REMARKS:
(1) Distances are valid for a hard surface runway.
(2) Chart values are also valid for engine windmilling with
either half flaps or flaps retracted.
(3) Apply maximum braking action without skidding.

DATA AS OF: 29 April 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 45 Ib/gal.

Figure A-8
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CLIMB SPEED VS ALTITUDE

MILITARY POWER STANDARD DAY
MODEL: A4D-| ENGINE: J65-W-4
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REMARKS:
(1) Chart is valid for all configurations.
(2) Airspeeds shown are for maximum rates of climb.
DATA AS OF: 12 April 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: &5 |b/gal

Figure A-9
CONFIDENTIAL

37




Appendix | CONFIDENTIAL
AN 01-40AVA-1A

CLIMB DISTANCE VS GROSS WEIGHT
MILITARY POWER
MODEL: A4D-| ENGINE: J65-W-4
DISTANCE CORRECTION FOR EACH I0°C INCREASE IN AMBIENT TEMPERATURE
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REMARKS:
(1) Chart is valid for all configurations.
(2) Obtain climb speeds from figure A-9.
(3) For each 10°C increase in temperature, add the dis-
tance correction from Chart A to the chart value for
a standard day.
DATA AS OF: 30 April 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-10
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CLIMB TIME VS GROSS WEIGHT
MILITARY POWER

MODEL: A4D-| ENGINE: Jb65-W-4
TIME CORRECTION FOR EACH 10°C INCREASE IN AMBIENT TEMPERATURE
» A
. S A
g o | e
!5 B T I I ‘QQO
z 2.5
E I Oﬁaqn ©
1 6 | é} 5 2]
3 1 | | il
s | | Vi o
o | (= / o
w T I _\QJ
o { )
o id 1 I 4
o ELEle Eu LA
o B | [ EENE 7 .
w | 50
= . 950
= 2 A | A 2 890
L | i s | P2 22 50
L 13 = ’.\\90
Ke Y T reeer = 1
e 5ol ll
o . 7
0 o 20 30 @ 40 50
ALTITUDE —I000 FEET
CHART A
15 T = I
s . I
== I Ej’)' oy
I [ LPO‘N/ |
Oglhp‘/’ 1
L8 I
| .,-1\'\""\ 1 |
| 1 ] ATE OF L |
M— RATE =
5 Sl - CRUISE CEILING (300 FTMINY v
i | | . A
w | | Pl .4 W
= o Lld 7~ | |
2 o0 ~d d 1 P \Z
o> , \ us
0 et jeallc]
| 202 T 11 { £
w <c P e = g =Tl = | L~ Al
2 N - ] 0 - B \ - \ \
e 2555 == \
5 T ! o = \ gEL =
== 300002 2 S ERA ARSI
i 5 %
'= "I —— 28 090 ¥ = \ :_F}_E_-.:.E-UR .-‘ -
i ! Po500 | y t = \
15000 ]
¥ 10,000 1§
Y X 5000]\ a \
5 B e
10000 12,000 14000 16000 18000 20000
GROSS WEIGHT — POUNDS
P-7017-
REMARKS:
(1) Charts are valid for all configurations.
(2) Obtain climb speeds from figure A=9.
(3) For each 10°C increase in temperature, add the time
correction from Chart A to the chart value for a stand-
ard day.
DATA AS OF: 30 April 1955 FUEL GRADE: JP-4
DATA BASIS: Calculstions FUEL DENSITY: 6.5 Ib/gal

Figure A-11
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CLIMB FUEL VS GROSS WEIGHT
MILITARY POWER
MODEL: A4D-| ENGINE: J65-W-4
FUEL CORRECTION FOR EACH 10°C INCREASE IN AMBIENT TEMPERATURE
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REMARKS:
(1) Charts are valid for all configurations.
{2) Obtain climb speeds from figure A-9.
(3) For each 10°C increase in temperature, add the time
correction fram Chart A to the chart value for a stand-
ard day.
DATA AS OF: 30 April 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 lb/gal

Figure A-12
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COMBAT ALLOWANCE CHART

MODEL: A4D-| ENGINE: J65-W-4

FUEL REQUIRED
POUNDS PER MINUTE
AT
ALTITUDE
FEET "NORM" (96.4 %) RPM "MIL" {100%) RPM
NORMAL POWER MILITARY POWER
(MAXIMUM CONTINUOUS ) (30 MINUTE LIMIT)
SEA LEVEL i30 160
5000 120 140
10,000 {085 5%
5000 30 iio
20000 80 o
25000 70 20
30,000 50 &5
35000 50 .
40000 40 35
45000 10 35
50,000 25 g

PE376 ~ |

REMARKS: -
(I} Chart is valid for all configurations.
(2) Maximum allowable turbine outlet temperature:
a. Military power (30 minute limit) = "MIL" {650°C)
b. Normal pawver [maximum continuous] = "NORM" (595°C)

FUEL GRADE: JP-4

DATA AS OF: | August 1955 _
FUEL DENSITY: 6.5 Ib/gal

DATA BASIS: Calculations

Figure A-13
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MODEL: A4D-I ENGINE: J65-W-4
CLEAN CONFIGURATION BASIC ATTACK CONFIGURATION
WEIGHT: 12,000 LBS WEIGHT: 13,000 LBS
APPROXIMATE PRESSURE APPROXIMATE
LB/ HR Tas cAs dilil ALTITUDE Ll CAS TAS {6/ HR
KNOTS KNOTS FEET KNOTS KNOTS
7750 570 570 96.4 e e 96.4 555 555 7650
6950 570 535 06.4 00 96 4 520 555 6900 )
6200 570 500 96.4 10,000 96, 4 490 555 6150
5450 565 465 96 4 i5 000 96, 4 450 550 5400
4700 555 425 e AT Y ato 540 4650
4050 545 385 A Y 00 A 380 535 4000
3450 535 350 96.4 30 000 96.4 340 525 3450
2900 525 518 Y 25000 Y 300 510 2900
2250 510 270 — AT — 260 495 2250
JutdY 490 230 96, 4 45,000 96.4 — = =
LONG RANGE ATTACK CONFIGURATION FERRY CONFIGURATION
WEIGHT: 15,000 LBS WEIGHT: 16,000 LBS
APPROXIMATE [ PRESSURE APPROXIMATE
LBESfHR s S ren ALTITUDE e S Gk LB/ HR
KNOTS KNOTS FEET KNOTS KNOTS
7550 540 540 g 4 SEA LEVEL 96.4 525 i) T500
6850 540 505 Y v AT 495 530 6750
€100 540 475 96. 4 10,000 96.4 4865 530 6050
5350 535 440 — N e 435 530 5300
4600 530 405 ey T S6.4 395 520 4550
3950 520 370 96. 4 25,000 96.4 360 3900
3400 520 335 96 4 30.000 96 4 325 3350
2850 500 295 96 4 35 000 96 4 290 485 2800
2150 470 245 96, 4 40,000 96.4 — — -
’ _ 96, 4 45000 96.4 T
P-8377
REMARKS:
For all combinations of external stores included
in each cenfiguration, see figure Al
DATA AS OF: | August 1955 FUEL GRADE: JP4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gel

Figure A-14
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Appendix | CONFIDENTIAL
AN 01-40AVA-1A
SPECIFIC RANGE
CLEAN CONFIGURATION SEA LEVEL
MODEL: A4D-| ENGINE: J&5-W-4
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MACH NUMBER
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REMARKS:
Configuration includes a centerline pylon and two wing
pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal
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Figure A-16 (Sheet 1)
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Appendix |

SPECIFIC RANGE

CLEAN CONFIGURATION 5000 FEET
MODEL: A4D-I ENGINE: Jb5-W-4
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MACH NUMBER

PB379-2
REMARKS:

Configuration includes a centerline pylon and two wing

pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-16 (Sheet 2)
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AN 01-40AVA-1A
SPECIFIC RANGE
CLEAN CONFIGURATION 10,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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MACH NUMBER
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REMARKS:
Configuration includes a centerline pylon and two wing
pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

50

Figure A-16 (Sheet 3)
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AN 01-40AVA-1A

SPECIFIC RANGE

CLEAN CONFIGURATION 15,000 FEET
MODEL: A4D-I ENGINE: J65-W-4
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MACH NUMBER

Pe37o -2
REMARKS:
Configuration includes a centerline pylon and two wing
pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-16 (Sheet 4)
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AN 01-40AVA-1A

SPECIFIC RANGE
CLEAN CONFIGURATION 20,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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MACH NUMBER
PB379-5
REMARKS:
Configuration includes a centerline pylon and two wing
pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-16 (Sheet 5)
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. SPECIFIC RANGE
CLEAN CONFIGURATION 25,000 FEET
MODEL: A4D-I ENGINE: J65-W-4
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MACH NUMBER
PB379-6A
REMARKS:
Configuration includes a centerline pylon and two wing
pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
. DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Revised 1 October 1956

Figure A-16 (Sheet 6)
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SPECIFIC RANGE
CLEAN CONFIGURATION 30,000 FEET
MODEL: A4D-| ENGINE: Jb5-W-4
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MACH NUMBER
PB379-7A
REMARKS:
Configuration includes a centerline pylen and two wing
pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculstions FUEL DENSITY: 65 |b/gal
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Figure A-16 (Sheet 7)
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SPECIFIC RANGE

CLEAN CONFIGURATION 35,000 FEET
MODEL: A4D-I ENGINE: J65-W-4
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MACH NUMBER

Pa379 -8

REMARKS:
Configuration includes a centerline pylon and two wing
pylons only.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: &5 lb/aal

Figure A-16 (Sheet 8)
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AN 071-40AVA-1A

SPECIFIC RANGE

CLEAN CONFIGURATION 40,000 FEET
MODEL: A4D-| ENGINE: J&5-W-4
i @ T T 1T I I B T T
- | | I | I 1] I
B 1 © 1 ]
] ll :
BN s
= O
i &
15 OVQ@
P B | HE
B B Tt
Gx()%:)““? = B B
L ) / l|\\ qg;‘ﬁ’_ ]
40 5
] e, Vi B
an ] . A 1]
I S £
e | %
g - / NN
= 11 — P X { 1
. S A
G 35 — % X S}
3 BB = T b VAR > ]
= T T I T TRA 7T
o i A A £
v UE FrEL Y ] Wi
2 0 A \ ';C:)- [ ]
s] : \\ % X I ]
£ 30 l;
: - ] /'—I’Z : AT N
9 T TS 7000 | TS =
s 518 = ) T | R ) A 1TV
_ RECOMMENDED AIRSPEED| || |A [ P ]
g [ FOR Mlaxllmynin ENDURANclE:D o2~ 1A ‘1 | |
3 P s
= 25 ] | B I 5 1 | el 1 |
2 (V01 = Ed Tt Iy
2 | [RECOMMENDED AIRSPEED | |7 = LT11 2 Y ]
OR_MAXIMUM RANGE —— T ]
i ] 1] 2 NN it
11 I E| 5l AP | [0
T ot Z 2
Ch T \
ZE| ’f"‘ | WD
1
20 LR h=:
O e e ™
) |
B F’-N?E R? nt o=
fog | = i ! R
15 I Lgitri] ] [ ] |
100 150 200 250 300 350 400

CALIBRATED AIRSPEED — KNOTS
TRUE AIRSPEED — KNOTS

260 300 340 380 420 460 500 540 580
N TR i Y TS v SO o 0 s R Y | L L L

I_H_’_’f_H_}_H_I_!_}_H_llIlfl]lll|]|[l||[|||]|f[ll]?llTl[llfllelllll
I ; : |1|l|‘[|II|||]]]!|I|I[I|l||I||II| illlll[llll[l[lllllll
45 50 55 60 B85 7O 75 .80 .85 .90 .95 1.0
MACH NUMBER
PB373-9
REMARKS:
Configuration includes a centerline pylon and two wing
pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal
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Figure A-16 (Sheet 9)
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AN 01-40AVA-1A

SPECIFIC RANGE
CLEAN CONFIGURATION 45,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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MACH NUMBER

PB379-10
REMARKS:
Configuration includes a centerline pylon and two wing
pylons only.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 lb/gal

Figure A-16 (Sheet 10)
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LONG RANGE PREDICTION — DISTANCE
CLEAN CONFIGURATION

MODEL: A4D-| ENGINE: J65-W-4
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REMARKS: .
(1) Configuration includes a centerline pylon and two wing (2) Move horizontally left and read 690 nautical miles <.
pylons. : !
(2) For recommended airspeeds for maximum range, see (3) Re-enter chart at weight after cruise (12,300-1000)
figure A-l6 =11,300 pounds {r and move vertically to 15,000
i feet & .
EXAMPLE: . ; !
= (4) Move horizontally left and read 510 nautical miles .

Assume 12,300 pounds gross weight with 1000 pounds of
fuel available for cruise at 15,000 feet altitude:
(1) Enter chart at 12,300 pounds {Ay and move verti-

Maximum range at 15,000 feet with 1000 pounds of fuel

cally to 15,000 feet & is 650-510= 180 nautical miles.
DATA AS OF: | August 1955 FUEL GRADE: JP4
DATA BASIS: Calculations FUEL DENSITY: 65 lb/gal

Figure A-17
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LONG RANGE PREDICTION —TIME
CLEAN CONFIGURATION
MODEL: A4D-I ENGINE: Jb5-W-4
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REMARKS: EXAMPLE:
(1) Configuration includes a centerline pylon and two wing Assume 12,300 pounds gross weight with 1000 pounds of
pylons. fuel available for cruise at 15,000 feet altitude:
(2] For recommended airspeeds for maximum range, see (1) Enter chart at 12,300 pounds {& and move verti-
figure A-16. cally to 15,000 feet 4B .
(2) Move horizontally left and read 110 minutes ¢ .
(3) Re-enter chart at weight after cruise (12,300-1000)
= 11,300 pounds {B and move vertically to 15,000
feet :
(4] Move horizontally left and read 85 minutes < .
Cruise fime at airspeed for maximum range at 15,000 feet
with 1000 pounds of fuel is 110-85=25 minutes.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-18
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MAXIMUM RANGE—VARIABLE ALTITUDE
CLEAN CONFIGURATION

on the respective charts and read:
a. Range - 1950 nautical miles <&

c. Initial calibrated airspeed - 265 knots
DATA AS OF: | August 1955
DATA BASIS: Calculations

b. Initial optimum cruise alfitude —36,000 feet <]

MODEL: A4D-| ENGINE: J65-W-4
g 00 sEEEEEEs sEEES EREUE EEEEN TN
s ~— 1] cruISE AT CONSTANT .79 MACH NUMBER |
e C == == CRUISE AT CONSTANT 87% RPM
8% 250 ] EpeuaEalLos
ed ~feErs e T
© | | Py 3
3 ; I HER || — Tl
S 200 ! ] D I . |
16000 I 14000 " 12000 10,000 8000
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(= 1500 | e OF RANGE ONLY
5 =i, 2 O Y 6 i
| TN |‘
2 —+ ; i >
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il il I i N
| | ; A
o | 2 A 1 .
16,000 @M,ooc {12000 10,000 8000
GROSS WEIGHT-POUNDS P 8382
REMARKS:
Configuration includes a centerline pylon and two wing (2) Re-enter charts at a weight of (14,400-2000)=
pylons. 12,400 pounds {8 and move vertically to intersect
the Range line, Altitude line and Calibrated Air-
EXAMPLE: speed line :move left on the respective charts
Assume an initial gross weight of 14,400 pounds with 2000 and read:
pounds of fuel available for cruise: a. Range — 1400 nautical miles (8
(1} Enter charts at a weight of 14,400 pounds A and b. Final optimum cruise alfitude — 39,000 feet <H
move vertically to intersect the Range line, Altitude c. Final calibrated airspeed—245 knots <l
line, and Calibrated Airspeed line » move left

A maximum range of (1950-1400)= 550 nautical miles will
be covered by flying at a constant .79 Mach number using
a constant engine rpm of 87%.

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 |b/gal
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Figure A-19
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ENDURANCE PREDICTION
CLEAN CONFIGURATION

MODEL: A4D-| ENGINE: J65-W-4
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REMARKS: EXAMPLE:
(1) Configurationincludes a centerline pylon and two wing Assume an initial weight of | 1,400 pounds with 600 pounds
pylans. of fuel for loiter at 20,000 feet:
(2) For recommended airspeeds for maximum endurance, (1) Enter chart at 11,400 pounds {Ar and move verti-
see figure A-16. cally to 20,000 feet {B:.
(2) Move horizontally left and read 120 minutes < .
(3) Re-enter chart at weight after loiter (1 1,400-600)=
10,800 pounds {8} and move vertically to 20,000
feet & .
(4) Move horizontally left and read 100 minutes (i .
Total loiter time is (120-100)= 20 minutes.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/qgal

Figure A-20
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ENDURANCE-LEVEL FLIGHT
CLEAN CONFIGURATION

MODEL: A4D-| ENGINE: J&5-W-4
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REMARKS:
(1) Configuration includes a centerline pylon and two wing
pylons anly.
DATA AS OF: | August 1955 FUEL GRADE: JP-4 ,
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal
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Figure A-21
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SPECIFIC RANGE
BASIC ATTACK CONFIGURATION SEA LEVEL
MODEL: A4D-| ENGINE: J65-W-4
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J5 20 25 30 35 40 45 50 .55 60 65 70 75 80 85 90 95 100

MACH NUMBER

P 6386~
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-23 (Sheet 1)
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SPECIFIC RANGE
BASIC ATTACK CONFIGURATION 5000 FEET
MODEL: A4D-I ENGINE: J65-W-4
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MACH NUMBER
P B3AG-2
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-23 (Sheef 2)
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SPECIFIC RANGE
BASIC ATTACK CONFIGURATION 10,000 FEET
MODEL: A4D-I| ENGINE: J&5-W-4
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25 30 35 40 45 50 .55 60 65 70 75 80 85 90 95 1.0
MACH NUMBER
P8386—3
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal
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Figure A-23 (Sheet 3)
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Appendix |

SPECIFIC RANGE

BASIC ATTACK CONFIGURATION 15,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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MACH NUMBER
PB3BE—-4
REMARKS:

For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal

Figure A-23 (Sheet 4)
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SPECIFIC RANGE
BASIC ATTACK CONFIGURATION 20,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
30 T
1o
@ 7
| i Oc 1 ]
i 0% iz an RECOMMENDED AIRSPEED
1 Q -
" ] \HE\"N/ F 152 = l_FOH MAXIMUM RANGE EEE
= [ er0%%, w017 7 73 o>
o ?9?"_‘{_/’1/ 7 il
] 1 _ £ b A L 'QUD | —T
5009 = ~mre i
o 71| 4 B /‘// '! l o2
: S A s e N T :
w 7 = AdEEEPSY.d = SR -1 | INE
T 44 13 : ¢ S | Hp B 0]
i 7 p. 60
1520 /VJ E,OOC [T : } I
A i e ! - = HE
w ([ [ ol d gt WE AuNy 30'0' = ils Sy i 1 IQO r
o A a Q/ o A Tl =T < \g [ '.'F//
3 4 \ 3 ANNEED= N -
3 v Y b T P = EEGNNVEEEE il | ]
= / 130 b I (L= ENSN il P
= ' - T S S il
s} ‘..I. ! 3 t
=T -
= B 2 =
u = i B
lﬂl i S
L i | 2450
2 \ & 1221
g N ﬁﬂ“r--m'-\—- |
L 6.4 nORN | | ]
a pil 2= E =R 5500+ |
3 AN g pun
= 10 "\ 100("‘“—‘ FsijNog \I-\ou
2 — —t ¢
I HR) ) E RPM i
z i =i ENCIN CenT ]
g | I =
= | o
T - HE
| | RECOMMENDED AIRSPEED ——
FOR MAXIMUM = ENDURANCE |
° mE ! !
EEE ] o T ! :
[ a 1] I I ;
o T T a T i
150 200 250 300 350 400 450 S00
CALIBRATED AIRSPEED— KNOTS
TRUE AIRSPEED— KNOTS
220 240 260 280 300 320 340 360 380 400 420 440 460 480 5Q0 520 540 560 580 600 620
| [ T il T T T (0 N
y _‘t|l||||,l'|'[[|l||||li -l||||]|T||1|l]|]I|I|| ||I||!i|5|||||l|||lIJ|I| |
. T T T T T
35 40 45 .50 .55 60 .65 70 T8 80 .85 .80 95 1.0
MACH NUMBER
P B386-5
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 |b/gal
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SPECIFIC RANGE
BASIC ATTACK CONFIGURATION 25,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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95
MACH NUMBER
PB8386- 6

REMARKS:

For all combinations of external stores included in this

configuration, see figure A-I.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/qal

Figure A-23 (Sheet 6)
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SPECIFIC RANGE
BASIC ATTACK CONFIGURATION 30,000 FEET
MODEL: A4D-I ENGINE: J65-W-4
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MACH NUMBER
PA3BE-T
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 [b/gal

Figure A-23 (Sheet 7)

78 ' CONFIDENTIAL




CONFIDENTIAL
AN 01-40AVA-1A

Appendix |

SPECIFIC RANGE -

BASIC ATTACK CONFIGURATION 35,000 FEET
MODEL: A4D-| ENGINE: J&5-W-4
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MACH NUMBER
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REMARKS:

For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/qal

Figure A-23 (Sheet 8)
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SPECIFIC RANGE

BASIC ATTACK CONFIGURATION 40,000 FEET
MODEL: A4D-| ENGINE: Jb65-W-4
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MACH NUMBER

FB3B6— 9

REMARKS:

" Eor all combinations of external stores included in this
configuration, see figure A-l.,

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal
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SPECIFIC RANGE

BASIC ATTACK CONFIGURATION 45,000 FEET
MODEL: A4D-I ENGINE: J65-W-4
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.75 .80 35 30 3 5
MACH NUMBER

P B386- 10
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-I.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-23 (Sheet 10)
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LONG RANGE PREDICTION — DISTANCE
BASIC ATTACK CONFIGURATION
MODEL: A4D-I ENGINE: J&5-W-4
2000 T i ! 3 a
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GROSS WEIGHT-POUNDS PaAEF -1
REMARKS: . : ;
(I} For all combinations of external stores included in this (2) Move horizontally left and read 760 nautical miles a.
configuration, see figure A-l. ] ot oft o (13,8001 800
(2) i_:_or recommended airspeeds for maximum range, see G) ?ig% ;Zirrjd? Elgndamoe\:e(:\:gfﬁc{a“;r ' lO,COO}
igure A-23. feet-f .
Ex:::;’:l_ﬂ-g:ﬂ 800 iouds gross walight with 1800 peunds of (4) Move horizontally left and read 500 nautical miles <.
fuel available for cruise at 10,000 feet: . )
(1) Enter chart at 13,800 pounds & and move verti- Maximum range at 10,000 feet with 1800 pounds of fuel
cally to 10,000 Faat j is 760-500= 260 nautical miles.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-24
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LONG RANGE PREDICTION —TIME
BASIC ATTACK CONFIGURATION
MODEL: A4D-I| ENGINE: J65-W-4
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P-8388-
REMARKS: EXAMPLE:
(1) For all combinations of external stores included in this Assume 13,800 pounds gross weight with 1800 pounds of
configuration, see figure A-l. fuel available for cruise at 10,000 feet:
(2) For recommended airspeeds for maximum range, see (1) Enter chart at 13,800 pounds A and move verti-
figure A-23. cally to 10,000 feet ;
(2) Move horizontally left and read 125 minutes Q.
(3] Re-enter chart at weight after cruise (13,800-1800)
= 12,000 pounds B and move vertically to 10,000
feet ;
(4) Move horizontally left and read 85 minutes < -
Cruise time at airspeed for maximum range at 10,000 feet
with 1800 pounds of fuel is 125-85=40 minutes.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-25
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MAXIMUM RANGE—VARIABLE ALTITUDE
BASIC ATTACK CONFIGURATION

MODEL: A4D-I

ENGINE: J&5-W-4
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GROSS WEIGHT—-POUNDS

P-8389-|

REMARKS:

For all combinations of external stores included in this
configuration, see figure A-l.

EXAMPLE:
Assume an initial gross weight of 16,400 pounds with 2000
pounds of fuel available for cruise:

(1) Enter charts at a weight of 16400 pounds & and
move vertically to intersect the Range line, Altitude
line, and Calibrated Airspeed line : move left
on the respective charts and read:

a. Range 2300 nautical miles <
b. Initial optimum cruise alfitude —33,000 feet <
c. Initial calibrated airspeed — 275 knots €7 .

DATA AS OF: | August 1955
DATA BASIS: Calculations

(2) Re-enter charts at a weight of (16,400 -2000)=
14,400 pounds {0 and move vertically to intersect
the Range line, Altitude line and Calibrated air-
speed line B} ;move left on the respective charts
and read:

a. Range — 1850 nautical miles <8
b. Final optimum cruise altitude — 36,000 feet
c. Final calibrated airspeed —255 knots < .

A maximum range of (2300-1850)= 450 nautical miles will
be covered by flying at a constant .78 Mach number using
a constant engine rpm of 88%.

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 Ib/gal

i
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Figure A-26
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ENDURANCE PREDICTION
BASIC ATTACK CONFIGURATION

MODEL: A4D-I ENGINE: J65-W-4
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REMARKS: EXAMPLE:
(1) For all combinations of external stores included in this Assume an initial weight of 13,400 pounds with 2000 pounds
configuration, see figure A-l. of fuel for loiter at 15,000 feet:
(2) For recommended airspeeds for maximum endurance, (1) Enter chart at 13,400 pounds Ar and move verti-

see figure A-23.

DATA AS OF: | August 1955
DATA BASIS: Calculations

cally to 15,000 feet 4B} .

(2) Move horizonfally left and read 165 minutes Q.

(3) Re-enter chart at weight after loiter (13,400-2000)
= 1,400 pounds B and move vertically to 15,000
feet £ .

(4) Move horizontally left and read 105 minutes B .

Total loiter time is (165—105)= 60 minutes.

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal

Figure A-27
CONFIDENTIAL
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ENDURANCE-LEVEL FLIGHT
BASIC ATTACK CONFIGURATION

MODEL: A4D-| ENGINE: J65-W-4
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REMARKS:

(1) For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 Ib/gal
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Figure A-28
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SPECIFIC RANGE

LONG RANGE ATTACK CONFIGURATION SEA LEVEL
MODEL: A4D-| ENGINE: J65-W-4
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20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 10

MACH NUMBER

P-8393-1

REMARKS:

For all combinations of external stores included in this

configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 lb/qgal
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Figure A-30 (Sheet 1)
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L)
SPECIFIC RANGE
LONG RANGE ATTACK CONFIGURATION 5000 FEET
MODEL: A4D-| ENGINE: J&5-W-4
8 I | I
] ]
E = ] |
| |
o } 1! |
[ —:_—. --. ad il 14 B S S A i } — 11 T
| GROSS WEIGHT | : =] ]
16 —— PouNDS > & ' H-H
I | | I -tl‘?? T I . - = i
et ] : T A RECOMMENDED AIRSPEED | |
(2990 TR & »1s/H ! ATT 1 For maximum Rance
11000 < 2 Sr&HTTS / HH ik i
L 3000 == NS @ P </ s/ ] T i
; RN e
& 14 1 |'?0i0 _:.r\_x:— NN y / I Aé-? 4 !
: o eSO R A EESssseans
2 T g :5:'\\*&; DA T é: ,?{f 1] HH
= L™ __}'\ P A | ) B i
o i I 7 il "y AT | 8] T
g i T R;“r“?ﬁ* ?qib 7 _“ﬁ;nu p St EEE
8 T N oA TR T AT !
B i ‘; '_r'“) IS it 211
— i r 2 u
& sinm l w R T AN s
” ' s YR A RN R '
; 2l /h:? oL B f T L I ...:_../_\(tiy : I 0/ 1
= T s T S aum 1y amay)
2 £ 5._3/& A e HHA PR
3 A0 S RA 7
5 "° mmy, i Yammun Auun <
z -/ VLY T S AHF 3 | A
A== RECOMMENDED AIRSPEED ' AT N1
]~ FOR MAXIMUM ENDURANCE N S A
BT | I I ! B - | O’//. L I 00_.4
i I_ | ! e . | o H
5 NN qn./ i R \ |
8 - - — prt 0]
2 5 Fa S I I ] .
6 | | | 1 | -
0 100 200 300
CALIBRATED AIRSPEED— KNOTS
TRUE AIRSPEED —KNOTS
200 250 300 350 400 450 500 550 600
1 1 1 | 1 L ! 1 1
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MACH NUMBER
pP-8353-2
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-30 (Sheet 2)
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AN 01-40AVA-1A

SPECIFIC RANGE

LONG RANGE ATTACK CONFIGURATION 10,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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L T T L} T Ll T 1 T T L) T | T ) T T
.25 30 35 40 45 50 55 60 65 7JO0 75 80 B85 90 95 10
MACH NUMBER

P-8393-3
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/qgal
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Figure A-30 (Sheet 3)
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SPECIFIC RANGE

LONG RANGE ATTACK CONFIGURATION 15,000 FEET
MODEL: A4D-| ENGINE: Jb65-W-4
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MACH NUMBER

1.0

P-B393-4

REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 Ib/gal

Figure A-30 (Sheef 4)
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SPECIFIC RANGE
LONG RANGE ATTACK CONFIGURATION 20,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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MACH NUMBER
P-8393-5
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-1.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/qgal
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SPECIFIC RANGE
LONG RANGE ATTACK CONFIGURATION 25,000 FEET
MODEL: A4D-I ENGINE: J65-W-4
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MACH NUMBER
P-8393-6
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-30 (Sheet 6)
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SPECIFIC RANGE
LONG RANGE ATTACK CONFIGURATION 30,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
35
T I i mgyas ]
- | i i ]l ‘(“’\Q.QI ! | 0 |
S .-',90/ WA
' ! RS j”
| | IS G\Jﬁ ___l_qo A 11 1:90
Il ! ] | (S S ql,’i.\ i IS A (= | iy L
| 7_05‘5 @05' l I |......|_ 15
30 i 6?\. q‘?\?"‘o WARE EE - A
IQBO,—— “;“- T oA
N 7 GEEED = RN N4 AN
A 1 21T ._..L__><’! /i/ [ )\/ ‘\‘\_ A E & %OO/
- =i /. . i il I . bl B . :
e ks NuRED= cane a D RuRE j
SR N
I / Nl | I
2 25 R AR NP A N i _
- ERO A ASAT I Y N T
> HS i, 74 // //X A "'oloo IAZZR NER % S H
a AEE Bl I 7 i A5 > NN I
- } IS I G I 0 I N | R~ 2T
E ! TS T TP 7 \ !
o ] ] T AT A 17,000 SANN L] ol L1
o ] Y I 2y T--nr e NEE S5 g 28> I -
2 20 A | A A PN SO =
« 17 I e T TP 19000 TNAS IR NP T T
H SiE S HEE [ ! I T TNCA = | o0
a EEEP |_ S 1 P _4/ e \* N S 00_ ]
& [ T1 4= RECOMMENDED AIRSPEED ¢ | LN T LA B
= FOR MAXIMUM ENDURANCE = Jr
2 I ot =1 =
o 1 | (. B2 =
3 [ 10 I O Ll |1 6. =]
= RECOMMENDED AIRSPEED| |_LA~ 2
FOR MAXIMUM RANGE +—trt— W
et i |
= - . 4 : :. + 4 . - |
10 ] = _ -
fri=p = |
| v .I 1 4 HEl. ____
i E -._I_‘ I 1] _; T : I -
1] 0 1 T B i |
% ] ] N | L1
100 150 200 250 300 350 400
CALIBRATED AIRSPEED —KNOTS
TRUE AIRSPEED—KNOTS
240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
1 1 | | 1 1 1 ! 1 ! | i | i | 1 l
| | AT D Y 5 T P S B
SEEEEEEEn Bnnanaany ananann e an A s e S SRR SRR R
50 © 55 &0 65 70 75 .80 85 90 95 10
MACH NUMBER
P-8393-7
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal
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SPECIFIC RANGE

LONG RANGE ATTACK CONFIGURATION 35,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
L5 l R | I T
mEEEEEE EnEEERL ! EEEEEEEE EEEEEEEEE
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o | | [ | 11 i \ 2155 el I
5 20 . ] — ’lf i '
| 1 | | | - O
2 ! ] ! AR 868 2 50>
i _JI_ i HE OE \liglo 0- /K\f\ H\ = - '. [
| | 1 I . T O
E X B REah= il 3895
- J' i i \\‘A’ I
| e i\' ML
15 - L RIAMSE = m=
_| < v R L
BEEEscaEean:
E i I | CT
100 150 200 250 300 350 400
CALIBRATED AIRSPEED - KNOTS
TRUE AIRSPEED —KNOTS
280 320 360 400 440 480 520 560
| L il 1 I | L | L L 1 1 1 A 1 A
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S 1 B
55 .60 .65 .70 75 B0 .85 80 .95 10

MACH NUMBER

P-B8393-8

REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/qgal

Figure A-30 (Sheet 8)
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SPECIFIC RANGE
LONG RANGE ATTACK CONFIGURATION 40,000 FEET
MODEL: A4D-| ENGINE: J65-W-4

40

] '| I 1T | D . I N S [
EEES 1 I __L{ RECOMMENDED AIRSF‘EEDI :::]
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5 1 __..;__. I i : i l :
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: ] ’ 7] \ 9 AT
w 1 e A -
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> 20 1 el Gl — +
x — L |"',.|\\,\'w = AR
= |- RECOMMENDED AIRSPEED [7/1 : 1,‘93/_”1” s B e HE EE 5
] FOR MAXIMUM ENDURANGE ! | Ll
1 1 1 | i B + — |-
His EEEiESERctStRceRRes:
B L ! |
. i
i5 - - !
bl i IR L i et I | :'
o 1 111 1 ] | i = T
50 100 150 200 250 300 350

CALIBRATED AIRSPEED —KNOTS

TRUE AIRSPEED — KNOTS
260 300 340 380 420 460 500 540 580
L

T T A A P A I A F

MACH NUMBER

P-8393-9
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-I.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-30 (Sheet 9)
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SPECIFIC RANGE

LONG RANGE ATTACK CONFIGURATION 45,000 FEET
MODEL: A4D-I ENGINE: J65-'W-4
S e O S Ea EEEEnSEEEN SEEnsEs
i—1—t | BT - — Ll i Ll 2 b 1t IRl e
- i, i __'§'__Jrr—, 1 " HHHHH
] 1 ' I osS LA T [ | /—RECOMMENDED AIRSPEED
ef et TN / FOR MAXIMUM RANGE |
| 1 | i} 14£“0$1,i.|o; T 1 e |
HEEEIRE f o\li.;o ,{f}’, | LI [0 1 11
T ' 3, 900 L / DmEE)
T ~ A 1 | e
\ | LLr I
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T ] A A o7 I W
| o L EE A _ri_\i/f_l,_:\;_ H H :
4 R X A
v ) 210
o = i |
w
(=]
=
=2
& ]
8 i
= 30 ] _
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I | '
= oz
-
b=t -3
o
5 25
=8
=S L
I B
20
2 [ B
I
| 5| | 1 | 1L
EYL= | 3] e =iz | | |1 8 Bkl
e | 1 1 A 1 1 Y W DS
50 100 150 200 250 300 350
CALIBRATED AIRSPEED — KNOTS
TRUE AIRSPEED —KNOTS
380 420 460 500 540 580
1 1 [ 1 L L L L 1 i L
T | EEEE [ 1 ] ] | S |
O R I

70 75 BO B5 80 .95 1.0
MACH NUMBER

P-B8333-10

REMARKS:

For all combinations of external stores included in this

configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 lb/gal

Figure A-30 (Sheet 10)
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LONG RANGE PREDICTION — DISTANCE
LONG RANGE ATTACK CONFIGURATION
MODEL: A4D-I ENGINE: J65-W-4
2000
1800
1600
1400 H 4 ;
1200 -
w
w
4
=
4 000
o 20,
&
g I
a 1
=z §
800 aies
1 I o | R NN N ERD -
DISTANCE - % SN PN HH
i NN NN
I __L sl “_'“ + o B :\. .L‘:.‘A AN
oo ke LU D UM N S
fiaasgsgssgasEsE ] UTERN 3 03 a8
; NSNS \ HE
L IE & I i N A I Bl
EaERE O o \:\'&x:l___ E
Ria smgmamanzananan T | SN
S EEERREEEE EERAR T ; - CRNNNE
i I EEE HEEE Sua HE \ \\" EXFI EEEEd
S h._.m 1 RN
FUEL {11+ N T
L WEIGHT N i
. i | i : HH i N T +
o B 2k 1| e seas SERREL Hior 1| S -
19,000 17,000 15,000 13,000 11,000 9000 7000
GROSS WEIGHT— POUNDS R —
REMARKS: -
(1) For all combinations of external stores included in this (2) Move horizontally left and read 820 nautical miles<@.
configuration, see figure A-l.
(2) For recommended airspeeds for maximum range, see (3) Re-enter chart at weight after cruise (13,800-1400)
figure A-30. = 12,400 pounds Bt and move vertically to 15,000
feet 1) .
EXAMPLE: (4) Move horizontally left and read 610 nautical miles (1.
Assume 13,800 pounds gross weight with 1400 pounds of
fuel available for cruise at 15,000 feet: . : :
(I) Enter chart at 13,800 pounds & and move verti- Fg;a'_rzlrg;:a;?; :;ul,r?é(;?onf”e;* withi 1400 pounes of fuel s
cally to 15,000 feet ) 2
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-31
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LONG RANGE PREDICTION —TIME
LONG RANGE ATTACK CONFIGURATION

MODEL: A4D-I ENGINE: J65-W-4
300 T T = e T I
| [ i
~ |
OEm [ e ,
FEEr 5 b H |
250 ST = |
~ \o\o SHE ]
BaNe R
] T = T
'\‘ = ~y ‘.\ | PRESSURE erLTlTUDE NOTE. USE FOR INCREMENT
i ey | FEE
= R \:id» O IN TIME ONLY
2003 S < ”\'5}0% =
M l'"f\—o .
-u = a O, N |
S h NEBA G L WA W o=
o L1 1IN ) 5o NN N3
w l2Cp My
[ 2 I |__¥
=] | o NN IR MEE
= ™ i 5B 05 1™ NCTTY
= 50 b . AN B RN
! T 1 S =
s pEuEE \jg&;, o ~
z Sl AN o PN
: Wy b
TIME T
| |
T | T BE
oo KEEE LRSS
': ! 3
HE N
= “ ‘.‘L‘ \\
My, S \
50
sl =15 e W A
N
FUEL |
WEIGHT
!
o . i
19,000 17.000 15,000 A 1300040 11,000 9000 7000
GROSS WEIGHT—POUNDS
PB395-|
REMARKS: EXAMPLE:
(1) For all combinations of external stores included in this Assume 13,800 pounds gross weight with 1400 pounds of
configuration, see figure A-l. fuel available for cruise at 15,000 feet:
(2) For recommended airspeeds for maximum range, see (1) Enter chart at 13,800 pounds {& and move verti-
figure A-30. cally to 15,000 feet I
(2) Move horizontally left and read 135 minutes <] .
(3) Re-enter chart at weight after cruise (13,800-1400)
= 12,400 pounds {0 and move vertically to 15,000
feet 4B .
(4) Move horizontally left and read 100 minutes & -
Cruise time at airspeed for maximum range at 15,000 feet
with 1400 pounds of fuel is (135-100)= 35 minutes.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: &5 Ib/gal

Figure A-32
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MAXIMUM RANGE—VARIABLE ALTITUDE
LONG RANGE ATTACK CONFIGURATION
MODEL: A4D-| ENGINE: J65-W-4
a
o - ] 1) L 1 ) 0
i 300 P AT ! O
w T = - | | ] [ 3 T =
Zo c — I CRUISE AT CONSTANT 77 MACH NUMBER || ||
<5 Ri=u ANE = I . CRUISE AT CONSTANT 89% RPM 1]
02 250 P Bl Imr i == e A A e [ ST T
S e RS S |
& ! ] = : =
3 z00 L L I =~
9 20,000 18,000 16,000 I 14,000 12,000 10,000 8000
50,000 — | .
u =] | ! =
E.IJ il | 1 RE= =S5 SR E l
™ | = = "1 }
1 ] Y 0 R il = = !
W 40000 ! L] o=
g oy TG 1 SEEmEN amEm
s W - I
S K ) HHHH
30,000 f=t—t ozt L e )
[ E= =p _}| } I ]
20,000 18,000 |'6:000 i 14,000 12,000 10,000 8000
3000 = r ] !
| |
2500 -~ ]
G Il o
w
; 2000 [~ 8 =
O F
S b c
2 1500 NOTE. USE FOR INCREMENT |
l OF RANGE ONLY :
]
z =] AEE
é 1000
M
Moy, b
500
- N
o [ 1] ‘I/l“\l‘ 1/0\[’ e
20,000 18,000 16,000 14,000 12,000 10,000 8000
GROSS WEIGHT — POUNDS
P-8396- |
REMARKS:
For all combinations of external stores included in this (2) Re-enter charts at a weight of (16,400 - 1600)=
configuration, see figure A-l. 14,800 pounds & and move vertically fo intersect
EXAMPLE: the Range line, Altitude line and Calibrated air-
] ; : ; speed line € ;move left on the respective charts
Assume an initial gross weight of 16,400 pounds with 1600 ey
pounds of fuel available ﬂ:;r cruise: @ u Ronge- 1800 naulical-mijes
(1) Enter cha:rs ﬁf ? vfe’rlqh'r Oi:hbﬁigo pOL.]I!‘IdS AH‘tagd b. Final optimum cruise altitude — 36,000 feet
move vertically to intersect the Range line, Altitude ; ) : -
line, and Calibrated Airspeed lir: - move left c. Final calibrated airspeed —255 knots <p
on the respective charts and read: A maximum range of (2100—1800)= 300 nautical miles will
a. Range-2100 nautical miles <€ be covered by flying at a constant .77Mach number using
b. Initial optimum cruise altitude —34,000 feet Q a constant engine rpm of 89%.
c. Initial calibrated airspeed - 270 knots .
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-33
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ENDURANCE PREDICTION
LONG RANGE ATTACK CONFIGURATION

MODEL: A4D-| ENGINE: J65-W-4
300 | r =TT
EEEE i T I [ [
- L | |
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<80 oR e I FEETL i || NOTE: USE FOR INCREMENT
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20 \
0 A {o] I
19,000 17,000 15,000 13,000 11,000 9000 7000
GROSS WEIGHT — POUNDS
P-8397-1
REMARKS: EXAMPLE:

(1) For all combinations of external stores included in this
configuration, see figure A-I. :

(2) Forrecommended airspeeds for maximum endurance,
see figure A-30.

Assume an initial weight of 12,600 pounds with 1000 pounds
of fuel for loiter at 10,000 feet:
(1) Enter chart at 12,600 pounds fA+ and move verti-
cally to 10,000 feet {& .
(2) Move horizontally left and read 125 minutes ¢J .
(3) Re-enter chart at weight after loiter (12,600-1000)
= 1,600 pounds {B; and move vertically to 10,000
feet £y
(4) Move horizontally left and read 95 minutes < .

Total loiter time is (125-95)= 30 minutes.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal

Figure A-34
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ENDURANCE-LEVEL FLIGHT
LONG RANGE ATTACK CONFIGURATION

MODEL: A4D-| ENGINE: J&5-W-4
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P-8398-|
REMARKS:

(I} For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | August 1955

DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 |b/qgal
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SPECIFIC RANGE
FERRY CONFIGURATION SEA LEVEL
MODEL: A4D-| ENGINE: J&5-W-4
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MACH NUMBER
PB40O-|
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal
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SPECIFIC RANGE

FERRY CONFIGURATION 5000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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MACH NUMBER

PB400-2

REMARKS:

For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: &5 Ib/gal

Figure A-37 (Sheet 2)
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SPECIFIC RANGE
FERRY CONFIGURATION 10,000 FEET
MODEL: A4D-I ENGINE: Jb65-W-4
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MACH NUMBER
P8400-3
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-I.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-37 (Sheet 3)
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Appendix |

SPECIFIC RANGE

FERRY CONFIGURATION 15,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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MACH NUMBER
PB400-4
REMARKS:

For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal

Figure A-37 (Sheet 4)
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o
SPECIFIC RANGE
FERRY CONFIGURATION 20,000 FEET
MODEL: A4D-| ENGINE: J65-W-4
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MACH NUMBER
PB4DO-5
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-37 (Sheet 5)
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Appendix |

SPECIFIC RANGE

EERRY CONFIGURATION 25,000 FEET
MODEL: A4D-I ENGINE: J65-W-4
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MACH NUMBER

PB4D0-8

REMARKS:

For all combinations of external stores included in this
configuration, see figure A-l.

DATA AS OF: | Auqust 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal

Figure A-37 (Sheet 6)
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SPECIFIC RANGE
FERRY CONFIGURATION 30,000 FEET
MODEL: A4D-| ENGINE: Jb5-W-4
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MACH NUMBER
PB400-7
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l,
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations , FUEL DENSITY: 6.5 Ib/qgal

Figure A-37 (Sheet 7)
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SPECIFIC RANGE

FERRY CONFIGURATION 35,000 FEET
MODEL: A4D-1 ENGINE: J&5-W-4
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MACH NUMBER
P8400-8
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-l.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-37 (Sheet 8)
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SPECIFIC RANGE

FERRY CONFIGURATION 40,000 FEET
MODEL: A4D-I ENGINE: J&5-W-4
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MACH NUMBER

P8400-9
REMARKS:
For all combinations of external stores included in this
configuration, see figure A-I,
DATA AS OF: | August |955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/qgal
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Appendix |

SPECIFIC RANGE

FERRY CONFIGURATION 45,000 FEET
MODEL: A4D-| ENGINE: J&5-W-4
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MACH NUMBER

PB40D IO

REMARKS:

For all combinations of external stores included in this

configuration, see figure A-l.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 6.5 Ib/gal

Figure A-37 (Sheet 10)
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LONG RANGE PREDICTION —DISTANCE
FERRY CONFIGURATION
MODEL: AA4D-| ENGINE: J65-W-4
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REMARKS: EXAMPLE:
(1) For all combinations of external stores included in this Assume 14,400 pounds gross weight with 1800 pounds of
configuration, see figure A-l. fuel available for cruise at 20,000 feet:
(2) For recommended airspecds for maximum range, see (1) Enter chart at 14,400 pounds @ and move verti-
figure A-37. cally to 20,000 feet :
(2) Move horizontally left and read 960 nautical miles <3.
(3) Re-enter chart at weight after cruise (14,400-1800)
= 12,600 pounds 0 and move vertically to 20,000
feet (£ .
(4) Move horizontally left and read 640 nautical miles ¢f.
Maximum range at 20,000 feet with 1800 pounds of fuel
is (960-660)=300 nautical miles.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-38
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LONG RANGE PREDICTION —TIME
FERRY CONFIGURATION
MODEL: A4D-| ENGINE: J65-W-4
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REMARKS: EXAMPLE:
(1) For all combinations of external stores included in this Assume 14,400 pounds gross weight with 1800 pounds of
configuration, see figure A-l. fuel available for cruise at 20,000 feet:
[2) For recommended airspeeds for maximum range, see (1) Enter chart at 14,400 pounds {& and move verti-
figure A-37. cally to 20,000 feet :
(2) Move horizontally left and read 150 minutes Q.
(3) Re-enter chart at weight after cruise (14,400-1800)
= 12,600 pounds {B} and move vertically to 20,000
feet :
(4) Move horizontally left and read 115 minutes a .
Cruise time at airspeed for maximum range at 20,000 feet
with 1800 pounds of fuel is (150~115)= 135 minutes.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/qal

Figure A-39
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MAXIMUM RANGE—VARIABLE ALTITUDE
FERRY CONFIGURATION
MODEL: A4D-| ENGINE: J65-W-4
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REMARKS:
For{‘_all co;_‘nbinaﬁorj; of e;\’rfi-rnd stores included in this (2) Re-enter charts at a weight of (16,400 —2000)=
contiguration seestigure Al 14,400 pounds 1B and move vertically fo intersect
EXAMPLE: -, : ‘ the Range line, Altitude line and Calibrated air-
Assume an initial gross weight of 16,400 pounds with 2000 speed line {Er : move left on the respective charts
pounds of fuel available for cruise: and read:
() Enter charts at & weight of 16,400 pounds & and a. Range - 1550 nautical miles <]
move vertically tointersect the Bange line, Alfitude b. Final optimum cruise altitude — 37,000 feet <f1
line, and Cahbr:ﬁfad Airspeed line (B ; move left c. Final calibrated airspeed line-250 knots <f1 .
on the respective charts and read: : : : ;
a. Range - 1950 nautical miles ¢ A maximum range of (1950~1550)= 400 nautical miles will
b. Initial optimum cruise altitude — 34,000 feet be covfreer by f]ylng ata qurés;anf 78 Mach number using
c. Initial calibrated airspeed - 270 knots < . R il 52
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-40
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o |
ENDURANCE PREDICTION
FERRY CONFIGURATION
MODEL: A4D-1 ENGINE: Jb65-W-4
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REMARKS: EXAMPLE:
(1) For all combinations of external stores included in this Assume an initial gross weight of 13,600 pounds with 2400 §
configuration, see figure A-l. pounds of fuel for loiter at 5000 feet:
(2) For recommended airspeeds for maximum endurance, (1) Enter chart at 13,600 pounds A and move verti-
see figure A-37. cally to 5000 feet 8 .
- {2) Move horizontally left and read 130 minutes 7 .
(3) Re-enter chart at weight after loiter (13,600-2400)
=11,200 pounds {8 and move vertically to 5000
feet & . ;
(4) Move horizontally left and read 70 minutes 3.
Total loiter time is (130-70)= 60 minutes.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculatians FUEL DENSITY: 6.5 lb/gat
: 2l

Figure A-41
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ENDURANCE-LEVEL FLIGHT
FERRY CONFIGURATION

MODEL: A4D-| ENGINE: J&5-W-4
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REMARKS:
(1) For all combinations of external stores included in this
configuration, see figure A-l,
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/gal

Figure A-42
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MAXIMUM RANGE DESCENT
ENGINE IDLE
MODEL: A4D-I ENGINE: J65-W-4
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REMARKS:
(1) These charts are valid for all configurations.
(2) Use idle rpm.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 65 Ib/gal

Figure A-43 (Sheet 1)
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MAXIMUM RANGE DESCENT

ENGINE IDLE
MODEL: A4D-| ENGINE: Jb65-W-4
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REMARKS:

(1) These charts are valid for all configurations.

(2) Use idle rpm.

DATA AS OF: | August 1955
DATA BASIS: Calculations

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal

Figure A-43 (Sheet 2)
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MAXIMUM RANGE DESCENT
ENGINE WINDMILLING
MODEL: A4D-| ENGINE: J&5-W-4
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REMARKS:
(1) Chart is valid for all configurations and for weights up (2) Vary calibrated airspeed with altitude during descent
to 16,000 pounds. as shown by the calibrated airspeed chart to attain
DATA AS OF: | August 1955 the maximum distance.  pYEL GRADE: Jp-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 Ib/qgal

Figure A-43 (Sheet 3)
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MAXIMUM RATE DESCENT

ENGINE IDLE
MODEL: A4D-| ENGINE: J65-W-4
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REMARKS:

(1) Charts are valid for all configurations and all weights
up to 13,000 pounds.

(2) Use idle rpm and open speedbrakes.

(3) These descents are based on letting down at a con-
stant 90 Mach number, increasing the dive angle
during letdown to maintain .90 Mach number until a
desired dive angle is reached. This dive angle is then
held constant for the remainder of the descent.

EXAMPLE:
A maximum rate descent is desired from 42,000 feet fo
8000 feef, the dive angle not to exceed 30 degrees:

(1) Enter charts at 42,000 feet A and move vertically
on all charts to intersect the 30° Dive Angle line

: move horizontally left and read from the re-

spective charts:
a. Fuel-40 pounds ¢
b. Time—2.4 minutes ¢
c. Distance - |8 miles <
DATA AS OF: | August 1955
DATA BASIS: Calculations

(2) Re-enter all charts at 8000 feet B and move verti-
cally on all charts to intersect the 30° Dive Angle
line €Y. Move horizontally left and read from the
respective charts:

a. Fuel- 10 pounds f]
b. Time —0.5 minute(f]
c. Distance—3 miles

(3) The fuel required for the descent will be (40-10)=
30 pounds.

(4) The time required for the descent will be (2.4-0.5)
= |.9 minutes.

(5) The distance covered during the descent will be
(18-3)=15 miles.

FUEL GRADE: JP-4
FUEL DENSITY: 65 Ib/gal

Figure A-44
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CLEAN CONFIGURATION
MODEL: A4D-i ENGINE: Jo5-w-4
IF YOU ARE AT iF YOU ARE AT IF YOU ARE AT
SEA LEVEL 10,000 FEET 20,000 FEET
{ENDURANCE [OPTIMUM [ENDURANCE| C.A'S AT JENDURANCE | OPTIMUM [ENDURANCE| C.AS. AT |ENDURANCE | OPTIMUM |ENDURANCE| C.AS, AT
AT ALTITUDE [AT OPTIMUM | OPTIMUM AT ALTITUDE |AT OPTIMUM| OPTIMUM AT ALTITUDE |AT OPTIMUM | OPTIMUM
SEA LEVEL ALTITUDE | ALTITUDE | 0,000 ALTITUDE | ALTITUDE | 20000 ALTITUGE | ALTITUDE
MINUTES FEET MINUTES | KNOTS | MINUTES FEET MINUTES | KNOTS |} MINUTES FEET MINUTES | KNOTS
2300 60 35,000 31 210 76 35,000 96 210 92 35,000 101 210
1900% a8 35,000 70 205 8l 35,000 75 205 73 35,000 79 205
{700 42 35,000 59 200 53 35,000 64 200 64 35,000 69 200
1500 36 30,000 50 200 a5 35,000 53 200 55 35,000 58 200
1300 30 | 25000 33 200 38 30,000 43 200 46 30,000 a7 200
[1OO» za 20,000 25 135 30 25000 33 [ 195 36 25,000 37 195
i
900» 18 15,000 20 195 23 20,000 24 | 195 27 20,000 27 195
7000 2 SL. 2 190 15 10,000 5 195 27 20,000 27 195
500 6 TS 6 190 7 10,000 ¥ 190 9 20,000 9 190
" IY0DECREASING 3KTS . BECREASING TRTS P T30 DECREASING 3RTS
vy CLims PER 1000 FT UP TO 25000 cLime PER 1000 FT. UP TO 25000 CLime PER I0D0FT UP TO 25,000
g CAS KNOTS | 5KTS PER 1000 FT, ABOVE 25000 |CAS KNOTS | 5KTS PER 1000 FT. ABOVE 25.000 JCAS KNOTS | S5KTS PER 1000 FT. ABOVE 25,000
) LET DOWN | SO DIVENUT TOEXTEED SWATH | g7 pown | S0 DIVE NOTTOEXCEED IMACH | £7 pown | 30 DIVENOT TOEXCEED 9 MATH]|
° AIRSPEED ~SPEED BRAKES OPEN AIRSPEED - SPEED BRAKES OPEN AIRSPEED - SPEED BRAKES OPEN
i START LET DOWN START LET DOWN START LET DOWN
= WITH FUELON 300 WITH FUEL ON 315 WITH FUEL ON 325
o BOARD —POUNDS BOARD ~POUNDS BOARD —POUNDS
O
o IF YOU ARE AT IF YOU ARE AT IF YOU ARE AT
=z 30,000 FEET 35000 FEET 40,000 FEET
5 ENDURANCE | OPTIMUM [ENDURANCE | C.A.S. AT {ENDURANCE | OPTIMUM |ENDURANCE| C.A.S. AT JENDURANCE|OPTIMUM [ENDURANCE| C.A S, AT
i AY ALTITUDE |AT OPTIMUM | OPTIMUM AT ALTITUDE |AT OPTIMUM | OPTIMUM ALTITUDE |AT OPTIMUM | OPTIMUM
> 30,000 ALTITUDE |ALTITUDE | 35000 ALTITUDE |ALTITUDE | 40,000 ALTITUDE | ALTITUDE
MINUTES | FEET | MINUTES | KNOTS | MINUTES | FEET | MINUTES | KNOTS | MINUTES | FEET | MINUTES | KNOTS
2300 102 35,000] 105 Zio 106 35,000 106 210 103 35,000 107 210
1900 8z 35.000 B3 205 85 35,000 a5 205 82 35,000 86 205
1700 72 35,000 73 200 74 35,000 74 200 72 35,000 75 200
1500% 61 35,000 62 200 84 35,000 84 200 62 35,000 65 200
1300H 51 30,000 51 200 53 35,000 53 200 51 35,000 54 200
HOOP 4 30,000 41 195 a2 35,000 42 195 41 35,000 43 195
S00b 30 30,000] 30 195 32 35,000 32 195 31 35,000 33 195
700» 20 30,000 20 195 21 35,000 21 195 20 35,000 22 195
5000 10 30,000 i0 190 T 35,000 " 190 i0 35,000 12 190
cLIMB 285 DECREASING 5 KNOTS CLIMB cLiMa DESCEND IMMEDIATELY
CAS KNQTS PER 1000 FT. CAS KNOTS RO CLIMB REQUIRED CAS KNOTS To 35000 FEET
LET DOWN | SO"CIVE'NOTTO EXCEED S MACH| eT pown | JO0°DIVE NOT TO EXCEED 9 MACH| LET DOWN | 30° DIVE NOT TO EXCEED 9 MACH
AIRSPEED -SPEED BRAKES OPEN AIRSPEED - SPEED BRAKES OPEN AIRSPEED -SPEED BRAKES OPEN
START LET DOWN START LET DOWN START LET DOWN
WITH FUEL ON 330 WITH FUEL ON 335 WITH FUEL ON 340
BOARD -POUNDS BOARD - POUNDS BOARD - POUNDS
PEADE-|
REMARKS: 8408
(I} Endurance times are in minutes. degreess maxmum rafe descent {speedbrakes open,
[2) Endurance fimes include a climb ro optimum altifude idle rpm] to sea level with an allowance of 300 pounds
{where applicable) using "MIL" (100%] RPM, and a 30 of fuel for landing.
DATA AS OF: | August 1955 FUEL GRADE: JP-4
DATA BASIS: Calculations FUEL DENSITY: 6.5 lb/gai

Figure A-45
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LANDING DISTANCE
HARD SURFACE RUNWAY
MODEL: A4D-| ENGINE: J65-W-4
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REMARKS:
(1) Retract wing flaps immediately upon touchdown.
(2) Chart distances will be obtained by applying maximum
braking action without skidding.
DATA AS OF: |5 April 1955 FUEL GRADE: JP-4
P
FUEL DENSITY: 6.5 Ib/gal

DATA BASIS: Calculations

Figure A-46
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