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Weapon Delivery

The A-7D Navigation/Weapon Delivery system allows
maximum versatility in weapons carried and their
modes of delivery, computed or manual. (The digital
multimode computer furnishes computations for
bombing and firing guns and rockets.) The computed
attack modes are Normal or Normal Offset, Navigation
Bombing, and Radar or Radar Offset.

The Computed modes delivery sequence is (1) visual
target identification, (2) aiming; overlaying of the
target with HUD aiming reticle (accomplished by
steering the aircraft and/or slewing the aiming reticle),
(3) target designation (which enters the target loca-
tion into the digital computer) and (4) following HUD
azimuth steering and solution cues (projected in
space in pilot’s field of view) to release.

The flight path of the aircraft is unconstrained except
for required azimuth steering. Thus level, glide, toss,
loft, and over-the-shoulder attacks are simultaneously
available as is the capability to change from one tactic
to another during attack.

The primary mode of weapon delivery is the Normal
Bomb Mode. This mode (visual) is initiated by selec-
tion of (1) “Norm Attack’’ on the master function
switch, (2) appropriate weapon station(s) on the arma-
ment select panel, (3) weapon quantity (single/pairs)
and drop interval on the armament release panel and
(4) depressing the master arm switch. For reattack,
the stored target location is used by the NWDS com-
puter to provide steering signals to the HUD for sec-
ond, and subsequent, pass at the target.

Normal Offset Bomb Mode is the same as the Normal
Bomb Mode except that the aiming point is a promi-
nent landmark (IP). The range and bearing from IP

to target is known and has been input to the computer
prior to mode select. At target designate, azimuth
steering information is displayed such that the pilot
can steer from the IP to the target.

The radar bombing modes provide for limited ali-
weather attack against a target designated from radar
data. The target location and target data are entered
in the NWDS computer via the NWDS control panel.
Mode engagement is selected via the master function
switch. Armament settings are made as in the normal
bomb mode. When within radar mapping range, or as
desired, the pilot places the master function switch in
the radar bomb mode thus putting the radar in the
ground mapping mode.
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Communications

The A-7D provides all necessary and auxiliary com-
munications capabilities, including VHF/FM radio for
contact with ground troops, two-way UHF voice con-
tact, and automatic direction finding from UHF sta-
tions. In addition, one unit provides Identification
Friend-or-Foe and altitude reporting.

The primary air-ground voice communication sys-
tem is the AN/ARC-51, a 3500-channel AM voice trans-
ceiver with both manual and preset tuning. This unit
also functions as an auxiliary automatic direction
finder. Two-way air-to-air and air-to-ground voice
communication is provided by the FM-622A VHF set.

The AN/ARR-69 is an emergency UHF receiver with
selectable preset channels available. Under normal
conditions, this unit serves an auxiliary Automatic
Direction Finder (ADF) function. For emergencies, it
can be used for limited one-way voice contact.

The AN/ARA-50 UHF/ADF unit works in conjunction
with either the ARC-51 BX or ARR-69 to provide
bearing to a signal source to which the appropriate
receiver is tuned.

The AN/APX-72 IFF receiver-transmitter is used with
auxiliary equipment to provide automatic radar identi-
fication to all suitably equipped challenging aircraft,
surface ships and ground facilities within line-of-
sight range of the system. This system is equipped
with transponder self-test capabilities. During aircraft
emergency or distress conditions it may be used to
transmit specially coded emergency signals.

Intercommunication with ground maintenance per-
sonnel is provided by the AN-AIC-26 audio system. In
addition this system provides multi-channel monitor-
ing of all audio signals derived from, or delivered to,
associated electronic equipment (except ECM).










Television Display is automatically initiated upon
receipt of an external discrete signal when a Walleye
armament station is selected.

The Doppler Radar Set (DRS) provides drift angle and
ground speed, which is used as the reference velocity
for airborne gyrocompassing. The outputs are pro-
vided in digital and analog form for the NWDC and
cockpit display, respectively. The DRS transmits
narrow beams of electromagnetic energy to the
ground and receives back a portion of this energy,
which is processed to determine doppler shifts. It
employs unique features of beam lobing and a triple
tracker to provide a high degree of accuracy with a
small land/sea calibration shift plus a special feature
to track velocity with high accuracy during accelera-
tion or maneuvers. If the signal to noise ratio drops
below the predetermined value at which the set will
operate within the specified accuracy and perfor-
mance, the unit automatically reverts to a memory
mode of operation. In this case, the outputs consist
of the last valid information and a discrete signal
illuminates an advisory light in the cockpit.

The antenna is pitch and roll stabilized to provide

accurate velocity data over the range of plus or minus

20 degrees in pitch and plus or minus 30 degrees
inroll.
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Electronic Countermeasures

The A-7D ECM system provides a complete passive
detection capability against hostile threat radars
having diverse characteristics.
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NORMAL LOAD FACTOR,
N,~G’s
2
0
—2
—4
Notes:

1. Sea Level. Standard Day

2.60% Fuel (855 Gal.)

3. Full Load 20mm Ammo

4. Payload is Weight Below
MAU-12 B/A Rack

Max g Payload*
7 2800LB
5 13600LB

Payload Capabilities
at Various Load Factors

.6 .8 10

MACH NUMBER

1.2
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SORTIES 30

REQUIRED
FOR 95% 20
PROBABILITY
OF KILL
10
8

Target Accuracy

The weapon system is designed for 10-mil accuracy.
The A-7D avionics system ensures the following
precision in weapon delivery:

* Level laydown accuracy at delivery altitudes of
240 to 1200 feet is between 125 and 200 feet circular
error probability (CEP).

* The strafing CEP with 2.75/5-inch rockets and
the M61 cannon is not to exceed 10 mils about
the target.

* Dive-toss delivery accuracy with dive angles of
10 degrees to 60 degrees is 10to 12.5 mils.

With its 10-mil system, the A-7D requires only one-
third the sorties to kill a hard target as does the typical
20-mil system. Thus, fewer A-7 sorties decrease the
aircraft’'s exposure to enemy firepower and, cor-
respondingly, lower attrition rates.

M117 BOMBS TARGET-BRIDGE

4 6 8 10 12
PAYLOAD—-1,000LB
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Alternate Loading Configurations

The A-7D can carry ordnance payloads on extended
low-altitude radius-of-action missions without ex-
ternal fuel. The weapon load is distributed among
eight store stations —six on the wings and two on the
fuselage. The aircraft was designed with an ordnance
versatility that permits its adaptation to a wide variety
of offensive and defensive weapons.

In the illustrated alternate loading configurations,
internal M61A1 gun and ammunition are installed. All
loadings assume that all 6 wing pylons and 6 MAU-12
racks are installed. The following are samples of the
type stores which can be carried:

AIM-9 Sidewinder Missile
M117A1 750-Ib Bomb
BLU-1C/B Fire Bomb

Mk82 500-Ib Bomb

Mk1 Walleye
CBU-34A/A Mine Dispenser
SUU-42/A Flare Launcher

Currently an Air Force Seek Eagle program is being
executed to determine the compatibility of the A-7D
with the full range of Air Force munitions.







Survivability

The excellent maneuverability afforded by the 7g
basic structure and high roll rates of a 180° per
second with 90° of bank in the first second; air-to-air
missiles (Sidewinder); an M61 cannon; and ECM
systems, are active defense factors.

Dual property steel armor is located forward of the
pilot and is also employed to protect the roll feel
isolation actuator, UHT actuator, and the rudder and
horizontal tail feel and control mechanism. Ceramic
composite armor is provided on each side and below
the pilot, and forward, below, behind and beside

the engine.

All fuel cells are foam-filled, with a self-sealing sump
cell and lower one-third of the aft fuselage cell, and
self-sealing wrap for the main fuel line. There is no
fuel aft of the fire wall.

Passive defense factors include armor, fuel and
hydraulic features (shown). In addition, the A-7D is
equipped with radar threat warning and launch-alert
ECM systems. The rugged configuration, optimum
routing of vital hydraulic and electrical lines, and
system and structural redundancy contribute greatly
to the aircraft’s survivability.
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System Safety

System Safety design characteristics expected to
result in low attrition:

Major accident rate is predicted to be less than 8 per
100,000 flying hours. This is less than half of the rate
for century series aircraft.
* Low landing approach speed
* Excellent low speed flight control and stability
* Uncluttered forward and over-the-side visibility
» Self-retaining bolts in critical control locations
* Antiskid brake system
* No flight controls disconnected for engine
removal
« Electrical “Hard/Harness” in critical locations
* Split lockwashers on all electrical terminals for
improved security
» Escape system performance considerably
better than “zero-zero”
» Extensive use of proven qualified components
throughout
¢ Maintainability considerations in design mini-
mize possibilities of maintenance errors
« High sink landing gear design.

Ve

a4

Survivability— A-7D—3

0 BN R

]

'

f






