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SERVICE

PROTECTION:
LPILOT
INTEGRAL 2eLBs

WING AREA 2600SQ.FT
WING SECTION:
ROOT NACA 0008-11-2 50875(5X230)
TIP NACA 0005~825-50-0T8NSX230)
MAC. 12064 IN.
ASPECT RATIO 2,91

B rLAK PROTECTION & BULLET

IN-FLIGHT FUELING PROBE
CALTERNATE)
OFT
STORES UP TO 3575 L8 EACH ON ¢~ ﬂ' 2-20MM GUNS I00RDS./GUN
064 SKIN INCREASED TO .|
FOR FLAK PROTECTION
DESCRIPTIVE ARRANGEMENT ARMAMENT & TANKAGE

A4D-2
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SERVICE

Standard Aireraft Characteristics NAVAER-1335C (Rev. 1-55)

POWER PLANT

MISSION AND DESCRIPTION

. & MODELre+ses(l) J65-H-16A or =4iB
KFReseessssnnessns d WRIGHT AERONAUTICAL
TYIPE covescsncosvcncesssesAKLAL FLOW
LENCTHeeoesoesccensesansnseseslld in,
DIAMETER:csssncencsnssssssessssdl in,
ADGHENTATION: ss0ssessscsnsnsssss«NONE

RATINGS

LB it
MILITARY 7000 8300
NORMAL 6780 800

SEA LEVEL STATIC

ORDNANCE

Bombe 1-3k.81 Mod.1(250 1b.)

1-36.82 lbd.l.z(m 1b.)
1-#k.83 Mod, 2 or (fooo )

1-Mk.84 Mod.1 (2000 1b,)

1=1050 1b,

1 1b.

1= 1b.

1-2025 1b,

1-3500 1b,

1-In-flight Refusling
1-Asro 148

1-Mk.79 Mod,0(1000 1be.)
or 1=150 gal.DAC Fuel Tank
1-ASH=-E-7 Bullpup

Pyrotechoics lmﬂmnmqm
~pkg (7) 2.75" Aero 3A

1-91:.. b.; gzg: Mero 74 |

Prac. Bombe 1-1-:1:511’:‘.0 hu-hun‘l..

- )

Stores

Sprey Tank
Fire Bomb

The ALD=2 airplane is a light—weight, carrier based, jet
attack airplane whose primary mission 1s the destruction of
ground and surface targets. The airplane is alsc ocapable of in-
flight refueling ms a tanker or areceiver,

The arrangsment is conventional with all-metal semi-monocogue
structure and three span lov aspect ratio wing, Landing gear,
flaps and speed-brakes are hydraulically operated. An electri-
cally operated, fully adjustable stabiliser is used to trim
throughout the normal flight range. The alleron, slevator, and
rudder gystems ars hydraulio-pover operated., Manual control is
provided for emargencies.

This airplane does not have folding wings. The ALD-2 differs
from the A4D-1 in that ALD-2 has the following:

1. Receiver and tanker in-flight refueling capabilities
2, Basie weight incresse of 735 Lba.
3. Installstion of a®tadpole® rudder.

DEVELOPMENT

nl'.‘ mw........l.-‘-...‘t-m 1956
Servioce Use ..

WEIGHTS
LOADINGS LBS Lafa
BPTY 895
BASIC 9570
DESIGN 12504 7.0
COMBAT 16014 5.5
MAX. T.0,(FIELD) 20,000 4ol
(CAT.) 22,500 3.8
MAX, LAND irm.n) 16,000 545
ARREST) 12,000 7.0

ALL WEIGHTS ARE ACTUAL

FUEL AND OIL

O IAMS  TOL. GALS.  LOCATION

1 568 Wing
1 232 Lage
2 300 or 600 Wing Pylons

FUEL GRADE:+seorssecscnssessssdPd OF =5
FUEL SPEC. (APFLICABLE). ... s MIL-P=5624

OIL

CAPACITY (OALS).,seevscsrcansrecsssede?
SPEC (APPLICABLE)«sasssaeesssMIL~L~T808

DIMENSIONS

WING

ARBAsssssssssssssssanssndbl aq. ft.
sesl7! = 6"
L10" -9.6%
S
9" =4.8"
saeslS? O
el -5 B"

ELECTRONICS

Electronics 0ontrol.eesssssss AN/ASQ=17
Inuaruud Paockage ocons of's
animunn...-uun
m.ll.l.l..ll..
Codersssessnanss
Direction FindeNeee.ueeeee. «AN/ARA-2%
Automatio Dead
Reckoning mt-t‘?uuu..nwml-l‘i

External Stores

Marker-Beacon Re0.:ssesesssesssA/ARN-12
YOR bcl.Il’.!tl.t‘lollt.u'..twm“
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American ‘Aviation Historical Society Archives - www.aahs-online.org

A4D-2




SERVICE

PERFORMANCE SUMMARY

CONTRACTOR AND NATC Flight Test Results

RANGE AND/OR RADIUS are based om NATC Flight test fusl conmmption data.

(1) Military Rated Thrust

(B) For effect of JP~i Pusl oa Combut Mediue and Mission Tims. Ses Eotes page.
inalode wing pylons and in-f1ight refueling probe; loadings

All ecnfigurations
5, 6, 7 and 8 include gune and ssuxdtics.

SEA LEVEL @%n LEVEL 15,000 T, LOW ALT,ATTACK MODIFIED HIGH
TAKE-OFF LOADING CONDITION ok LT A R s U | S
[ 3200 GAL, EXT, TANES 1-00 oil M. TN
TAKE-OFF WEIGHT 1b] 21,469 17,203 16,947 20,928
Fusl _internel/extersal (JP-5) 1b./Ab] m"}'mm 5440/ 4080 5440/ HOKE 5440/HONB 5440/2040
Fayload 1bg 1050 2025 1650 1284 3500
Wing loading 1b./eq.1td 70,5 82.6 £6.2 652 80,5
Stall spesu -~ power-off kn 2 132 118 117 130
Take—off run at S.L. = calm [TV ft. 160 4750 _ 2680 2570 4500
Take—off run at 5.L. 25 kn. wind (A) Tt 2250 3500 1900 1870 3250
Take-aff to clear 50 ft. — calm (3} ft A070 6250 3500 "M—ﬁi—oﬁm—
Max. speed/altitude (a) an/rt] £42/7000 530/11,000 529/17,000 535/6,000 527/10,000
Rats of climb at S.L. 1) fpm. 6550 5150 £400 2200 5300
Time: 5.L. to 20,000 ft. =in 2.9 5.0 3.9 3.5 49
Tims: S5.L. to 30,000 ft. A) min, 7.0 9.8 7.1 6,3 Feh
Service ceiling (100 fym) ) £t 38,100 4,200 38,400 39,700 24,700
Combat. range o,nd 1310 1520 ns 800 1%
_Milg_l{!—l A0% 400 295 400
Cruising altitude(s) ftd 93,100-40,600 29,790-38,900 35,100-39, 500 34,700-39, 500 30,300-36, 500
Conbat radius /wiseion time (B) Bani/be 294/2.1 565/2,8 K] 05/1.7 L
IFR-Budly refusl. -ved./eission time .. /hr) s0w4.0 955/4.8 92574
17R(30,000') fusl tranef./dist. owt 1b/n.xd § 4050/490 _ 4000/450
AMES OFF %Tam © »ssILEs (@® ROCKET PACEAGES TANX OFF
COMBAT LOADING CONDITION STORE RETAINED RELEASED RETAINED RETAINED ILES RETAINED
COMBAT WEIGHT 1b,] 14,964 15,027 14,770 18,705
[ Engioe power MILITARY MILITARY MILITARY MILITARY MILITARY
Fual 1bJ FULL INTEREAL
Combat_speed/combat altitude n, /Tt 560/ R5/8.L. 574/ .87/8.L. 530/.85/15,000 536/.81/S. L. +86/30,000
Rate of climb/ > bat altitode frm/Tt. 8200/8. L. 9100/8. L. | 5100/1%,000 am/s.:. 2000/30,000
| Combat cedling (500 fpm) £t Qi% 4D, 200 41,600 ﬁim
Rate of alimb at S.L. frm} 9100 7500 8400 350
Hax. speed at S.L. h.j?a 562/,85 574/ 87 512/.77 _Sah/.m 538/.81
Hax. speed/altitude Tos62/,85/2000 | 574/,87/s.L, | 530/,85A16,000 | 4536/.83/5000 5
£ kn./M| 514789 2.9 s00/.87 500/,87 488/,85
LANDING WEIGHT 1b, 10,690 10,794 11,18 11,00% 10,99
Fuel 1b,, 1166 1270 1068 1073 1174
Stall speed - pover-off/eppr. pur. k.fod g 5/87,3 91.9/87.7 91.6/89.1 __92,8/88.6 |  92,5/88.3
Dist r I 2580/3295 —2090/2405 2640/3355 22003335
NOTES '

MISSION TIME: Any time where fuel is used and distance
gained plus oombat and refusl allowance times.

SPOTTING: A total of 106 aircraft can be acocommodated in
-mmutummmmaacn-m

olass angled-deck carrier

(551 "am) QSCCT-EvAN

A4D-2
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SERVIGE

SPEED CLIMB
EEEEEEEEEN | HEEEEEEEEE
B [ L A
I T MILITARY THRUST
50 —t L 50
80 .85 90 95
. 40 “ 40
= e = 1
& N . N";]B (4 L NG
g N X 8 sok
S 30} AN ~5 S 30
w o AQ" a
3 3 N 8
= A MNH T E \
':] 20 X O, ":. 20 \
< \ Y \ & E N
N NS
B M - \
4
10 n Y S 101 D
1 4 0
l ] 3 6
A3 > o 1T i

SL.
440 460 480 500 520

640 660 0580 600 620

o 2 4 6 8 10 12 14 16 18
RATE OF CLIMB - I00C0FPM.

aft Characteristics NAVAER 1335E (Rev, 1-55)

SPEED-KNOTS
TAKE-OFF COMBAT RADIUS
e T 4
! | IEEEEN I
- FLAP POSI TION 25° a :
) 3
R 1T c.;‘/,’ = T
g 1 ;,‘, 3 LOW ALTITUDE
= z —-# ATTACK MISSION
" T g "} Aty
S qqgjl AP = X B STORE;EILIVER'K
2 5 LNC A AR 77 1MI8SION
g L O\S 0\'\,-0 4 . ENTIRE MISSION .
<Ot R, T OND R WIRO 3 5 FLOWN AT SEA LEVEL 1
i 2 . 2588 & JHHEO A
1 - T “c"'-— - /!
w Ut < A
-3 = 2 P o
- 8 =
o 0
B 4 15 € 17 18 19 20 21 22 o 100 200 300 400 500
TAKE - OFF WEIGHT - 1000 LB, TOTAL SEA LEVEL RUN-IN AND OUT DIST. AT MAX. SPEED - NAUT. MI.
(O LOADING CONDITION COLUMN NUMBER
15 JUNE 1969 A4D-2
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SERVICE

LOADING
{A1) dats based on JP-i fusll

3-Bullpup

power.
At maximm rate of olimb with military
to optimm cruise altitumde,
At maximom reangs alrspeeds st optimm
crulse altitude.
DESCEMD: To sea level (no fusl comsumed - mo
distance covered.)
RESERVE: Fuel sllowancs; 5% of imitial fuwsl plus 20
ninutes at speed for maxismum endurence st ssa lsvel.

1-2025 1b, store pl.n 2-300 gal. ext tanks g.o&‘) 1b.
2~0orvas Iuld.'l.-l plus 1-300 gal.ext.tank m.m 1b,

NOTES

TAKE-OFT 15,000 FT. STORE DELIVERY
MEIGED
70 o=, 3.7 br.
963 1b. 305 p.xd, 1.7 br.
490 n.xd. 2,5 b,

15,000 FT, STORE DELIVERY

START ENCINE, TAXE-OFF AND ACCELERATE: Puel for 5
mimutes vith pormal pover at sea level,

At maximm rate of olimb with military
povar oo course to optimm cruise altitude,
CRUISE OUT: At maximm range speeds at

eruise altitude. (Drop any external
DESCEND hﬁ,mﬂﬂ.(mhlw-m
distance coversd) drop bombe, fire rocksts.
COMBAT: At 15,000 ft. for 5 mioutes with military
power, No distance made good.

CLIMB BACK:
power on courss to optimumm cruise altitude,
CRUISE BACK: At maximm rangs alrspeeds at
optisum erulse altitade,

DESCEMD: To sea lewel (no fusl conmmed = no
distance covered.)

RESERVE: Fuel allowance; 5% of initial fuel plus
20 mioutes at speed for maximum eodurance at 5. L.

tanks vhen empty)

At maximm rate of oclimb with military

SEA LEVEL STORE DELIVERY
Combet Badina  Mission Time

525 pn.xd. 2.6 br.
110 n.ui. 0.6 hr.
310 n.xd, 1.6 hr.

MODIFIED HIGH ALTITUDE ATTACK

START ERGIKE, TAKE-OFF AND ACCELERATE: Fuel
for 5 minutes vith pormal pover at sea lewel.
CLIMB OUT: At maximm rate of olimb with
military powver on courss to optisum cruise
altitude.
CRUISE OUT: At maximum range airspeeds at
optizm cruise altitude,

IN-FLIGET REFUELING: At 30,000 ft, Fuel
allowances for book=up and flight contingencies =
5 mimutes at maximum endurance speeds (no
distance made good.) Note: Refusling point
limited to return of airoraft to base with
normal reserve iAf refueling contact is not mads,
CHUISE OUT: Cootious to cruise at maxiwom

wered.) Launsh missiles.

At 30,000 ft, for 5 mioutes with
militery pover, No distance mads good.
CLIMB BACK: At maxiwum rate of olimb with
nilitary pover on ocourse to optimmm cruise
altitode.
CRUISE BACK: At maximum range airspeeds at
optimm oruise altitude.

DESCEND: To sea level (no fusl consumed = mo

distance covered.)
RESERVE: Fuel allow.: 5% of initial fuel plus
20 min, at speed for maximm endurance at S.L.

(S4~T "AsY) JSECT WIVAYN SOTINTINORINGD JJRIOITY PIWpRING

Radio 1~-NAVPAC wmit Drop Tank a-mm :11 gg (2 £ins) Bockets & 5575?;-
Miso. 1-Asro 1A Missile Disp. . m . uro I7A
o - o Y Store 10 Mleatte Sy
{ -1
Bombe 2-3k .81 1 .
mm:l(;?l:?i) Pyrotectaies 2-Aaro 5A Flare Dispensers FIIED GUNS/RDS. AMM.
2-3c,83 Mods. 2 er 3 (1000 1b.) 2 Mk, 12 Mod. 0 20mm/100 rds. per gun
Missiles 2-ASM-B-7 Bullpep LOADING CONDITION COLUMN NUMBER  Maximm Bomb Capacity: 5975 1lbs.
A4D-2 ISJUNE 1959
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STUDY

e

MISSILE SYSTEM CHARACTERISTICS
A4D-2 SKYHAWK — AAM-N-7 SIDEWINDER

NOTE: DOUGLAS AIRCRAFT COMPANY, INC.
Although presented as incorpor-
ated in actual airplanes, this EL SEGUNDO DIVISION

missile system is a study only.

1 JULY 1957 A4D-2 WITH SIDEWINDER

American Aviation Historical Society Archives - www.aahs-online.org



STUDY

GENERAL ARRANGEMENT

DIMENSIONS

Span ...... 27.5 ft.
» Length .. 39.4 ft.
7 Height 15.0 ft.
Z
Z

Aural Detection Signal

Trigger Missile Control Console
On Control Stick
Handle

1 JULY 1957 A4D-2 WITH SIDEWINDER
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STUDY

DESCRIPTION WEIGHTS
THREE
The A4D is a carrier-based jet-powered attack airplane de- LOADINGS ﬁigsmﬁggm
signed for dive, glide, and loft bombing as well as inter-
diction. It operates from CVL and CVA type carriers.
Empty 8822
The incorporation of the Sidewinder missile system into tne Basic 9129
A4D airplane is intended to increase materially the effec- *Combat 12990
tiveness of the A4D in the interdiction of such airborne tar- **Flight Design 12504
gets as cargo aircraft, helicopters and transports, all of **Landing Design 11556
which can be war materiel suppliers. For this type of in- **Catapulting Design 19910
terception, at low altitude, it is believed that an attack
airplane can be more effective than a high performance fight-
er.
Useful Load
. Pilot 200
STATUS: Study onl
[ D Internal Fuel (800 Gal.) 5200
0il 30
Trapped Fuel & Oil 29
Sidewinders (3 @ 160# ea.) 480
ELECTRONICS FUEL Sidewinder Instal. 251
Oxygen Equipment 27
Bquipment Carried In Basic A4D-2 GAL. NO. TANKS LOCATION Parakit & Seat Pan 31
Electronics Control.......AN/ASQ-17 :
¥ 573 1 Wing
TACAN..cnvmanmmmnminasros AN/ARN-21 oa7* 1 Fuselage Total Useful Load 6248
Additional Equimnt For Missile - Self—sea.llng Gross Welght - Take-off 15070
System Total useable fuel: 800 Gallons

None Required
Fuel spec............... MIL-F-5624 or “Ié:sssm Uggazée guel (8] faly:dP-kFuel)
MIL-F-5572 D Epecy B3
***A11 Loadings Based On JP-4 Fuel
LAUNCHING EQUIPMENT
Aero X3A Pylon Launcher.
1 JULY 1957 A4D-2 WITH SIDEWINDER
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STUDY

SIDEWINDER MISSILE SYSTEM

INSTALLATION OPERATION

The A4D airplane is configured to carry 3 Sidewinder air-to-air The pilot acquires the target optically and initiates a pure

missiles. One missile is carried on each of the three bomb pursuit type of attack. The Sidewinder axis is aligned par-
rack stations. The ejector racks are removed and the Aero XZA allel with the optical sight, therefore, the pilot can easily
missile launchers on special adapters are installed in their aim the missile at the desired target. When the attacking
place. airplane has closed within detection range, the missile senses
the infrared radiation of the target and provides an aural tone
The Sidewinder control console is installed in the cockpit on to the pilot, The launch point is determined at the pilot's

the left armament console. The airplane contains the necessary | discretion.

wiring throughout to accommodate the missiles.
No fire control system is necessary to launch Sidewinder mis-

Consequently the Sidewinder provisions and installation are siles. Optimum attacks are madé in the pursuit mode only.
easily made due to the simplicity of the Sidewinder weapons
system.

1 JULY 1957 A4D-2 WITH SIDEWINDER
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STUDY

TYPICAL AIR-TO-AIR ATTACK

r'{_‘"f,_ “‘*)
75 . l.‘
W75 )
oo o % W‘ w#f

&, = ‘) ’O . N \
S F 3 \

! ; \
g ,F)J N \
e ¥ N\ \
Missile Homes On \\ \\
Infrared Radiation \
\ 3
\\\ \\
\\ \
\
B e \ \\
N
\\ \\
N \
\

Missile Launch Point

Pilot Estimated
In-Range Point

Boresighted Missile
Detects Target
Pilot Receives Signal

Fly Pure
Pursuit Cours

Initiate Optical
Tracking

\

1 JULY 1957 A4D-2 WITH SIDEWINDER
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STUDY

GENERAL ARRANGEMENT AAM-N-7 SIDEWINDER MISSILE

37.468

30.462

pem- 15,954 -L—CONTROL FIN HINGE LINE,

88.330 -

109.345

TYPE - Air-to-Air Missile
LENGTH -109.345 inches
WEIGHT - 1€0 lbs.

BODY DIAMETER - 5.0 inches
WING SPAN - 21.0 inches

FIN SPAN - 15.062 inches

WARHEAD - 25 1bs.
HBX-1 - 10.5 1bs.
Frag Case - 14.5 lbs.
MOTOR - Solid propellant

Total Impulse - 8,400 lb-sec.

21.000
(TAIL FINS) |

15.062
(CONTROL FINS)

MANEUVER ACCELERATION -
10g - S.L. to 30,000 ft.

%g - 60,000 ft.
ALTITUDE RANGE - 0-€0,000 ft.
TARGET DETECTION - Infrared (passive)
GUIDANCE TYPE - Proportional navigation

LAUNCHING MANEUVER - Pursuit tracking

1 JULY 1957

A4D-2 WITH SIDEWINDER
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STUDY

SIDEWINDER MISSION OPERATIONAL ENVELOPES

TAIL ATTACK ENVFLOPFS
w. €JO.
40° N, N N Target Altitude, 40°
15,CCC Fu. (ML)
Target Velocity,
. Mach 0.8 .
L Launching Velocity, 30
Mach 0.8
20° 20°
10° 10°
0° — BRarige In Thousands Of Feet 0°
10° 10°
2° 20°
30. 300
4C° RD°  EQ* 70° 40 R0* €0°*
HORIZONTAL VERTICAL
1. Tre B+ limit irdicates that intemal (guidance and control) power terminates far enough from the tar-
get to cause a miss in excess of 10 feel. The internal power of the present missile lasts about
10 12 seconds after launching.
2. Tve » limit irqgicales naxinwry. seerer iead argle avallatle ol 20 degrees.
3. The g limit indicates that ti.

e raneuver necessary Lo correct feadirg for intercept exceeds ability of
control systen to accelerate tie missile laterally.

REFERENCE: NAVORD REPORT 4054

1 JULY 1957

A4D-2 WITH SIDEWINDER
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STUDY

(A)

Military thrust

PERFORMANCE
t) &) 2 Sidewirggr Missile
CONFIGURATION 1-10%0 Lb, 3 Sidewinder ~ ? S
CONDITION Store Missiles One 300 Gallon Tank
On Centerline
TAKE-OFF WEIGHT 1b. 15,492 15,070 17,035
Fuel (JP-4) 1b. 5200 5200 7150
Stall Speed - Power-off kn. 110 109 115
Wind Req'd For Catapult (H-8) Take-coff kn. 2 (0] 9
Combat Radius n.mi. 372 334 571
Mission Time/Cycle Time hr./hr. 1.8/2.1 1.7/2.0 2.8/3.1
OOMBAT WEIGHT (60% Initial Fuel + Armament) 1b. 13,412 12,990
Fuel (JP-4) 1b. 3120 3120
Rate of Climb At S.L. (A) ft./min. 10,100 9550
Combat Ceiling (A) ft. 44,000 43,500
Maximum Speed At S.L. (A) kn./M 575/ .87 551/.83
Maximum Speed At 35,000 Ft. (A) kn.M™ 518/.90 511/.89
LANDING WEIGHT 1b. 10,153 10,344
Fuel (JP-4) 1b. 011 954
Stalling Speed - Power-off S.L. kn. 89 20
Wind Req'd For Arrested Landing
With MK 5 Mod. 1 (155 ft.) Arresting Gear. kn. € 7
NOTES

(B) Performance is btased on preliminary A4D-1 flight test results. Combat radii are based on fuel consumption
data from Wright Aeronautical Division Specification No. N-890-A for the JE5-W-16 engine dated 5 December
1952, revised 1 March 1955, increased 5%.
1 JULY 1957 A4D-2 WITH SIDEWINDER
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SERVICE TEST

MISSILE SYSTEM CHARACTERISTICS
A4D-2 SKYHAWK — XASM-N-7 BULLPUP

DOUGLAS AIRCRAFT COMPANY, INC,
EL SEGUNDO DIVISION

1 JULY 1957 A4D-2 WITH BULLPUP



SERVICE TEST

GENERAL ARRANGEMENT

DIMENSIONS
// Length.......covvnrmrenenceerinrenns 9944 £,
Height....ccoevicesicerereeicnnne 150 £t
Stick Control Missile Relay Box
Button
XASM-N-7 Mod. II:
Missile Panel /—Transmi tter

1 JULY 1957

A4D-2 WITH BULLPUP



SERVICE TEST

DESCRIPTION WEIGHTS
The A4D-2 is a lightweight, high-performance, carrier- 2) 3)
based, jet-powered airplane designed for dive, glide, ' % XASM-N-7 o _YASM_N-7
and loft bombing as well as missile attacks against ***LOADINGS MISSILIE—IS MfSSILE_:S_
ground targets. 1-300 GAL.TANK
The Bullpup weapons system is intended to increase
materially the effectiveness of the A4D-2 airplane Empty 8823 8823
in the destruction of such ground targets as surfaced g Basic 9219 9186
submarines, coastal shipping, bridges, trains, grounded i Combat _ 14250 15020
aircraft and similar targets mobile cr immobile. s Flight Design 125‘2_)4 12504
_ _ _ _ landing Design 11556 11556
The Bullpup system is designed for considerably higher **  Catapult Design 19910 19910
kill probability than conventional bombing systems.
Useful Load
Pilot 200 200
Internal Fuel (800 Gal) 5200 5200
STATUS: Provisions on five A4D-2 airplanes only. BuNos External Fuel (300 Gal) -— 1950
142085, 142417, 142675, 142680, 142685, Pro- 0il 30 30
posal pending for incorporation on subsequent Trapped Fuel and 0il 29 29
aircraft. g Bullpups @ 5504 ea. 1650 1100
Bullpup Instl. 340 240
300 Gal.Drop Tank -—- 183
ELECTRONICS F Oxygen Equipment 27 27
=L Parakit and Seat Pan 31 31
Equipment Carried In Basic Agp-2 [ %ALe ~ NO- TANKS deeati Drop Tank Rack e 67
Electronics Centrol...... AN/ASQ-17 | 573 1 Wing
TACAN .......ccovievvrerrcveennn . AN/ARN-21 | 237 1 Fuselage Total Useful Load 7507 9057
Additional Equipment For Missile " Self-sealing Gross Weight - Take Off 16330 17850
System Total useable fuel: 800 Gallons
Missilg G:Jidance System Fuel spec............... MIL-F-5624 or *  Less 40% useable fuel; 320 gal. JP-4 fuel for (2)
consisting of: MIL-F-5572 4% useable fuel; 440 gal. JP-4 fuel for (3)
Antenna **  See Spec. SD-495-2
Control Box LAUNCHING EQUIPMENT *** A1l loadings based on JP-4 fuel
Transmitter
Control Box LAUNCHER - Martin Bullpup
PYLON - Special Douglas

1 JULY 1957 A4D-2 WITH BULLPUP



SERVICE TEST

BULLPUPYMFMOLE IMITEM

INSTALLATION

The A4D-2 airplane is capable of carrying three Bullpup
missiles, one on each wing and one on the centerline.
Special pylons, which contain a launcher and a wing
adapter are installed in place of the ejector rack in-
stallation and are readily interchangeable on the wing
attachment points.

The aircraft contains the required wiring so that the
electronic camponent installation is accomplished by
connecting the appropriate electrical harnesses. The
electronic equipment that must be installed in a basic
airplane for the Bullpup system consists of: (1) XASM-N-7
Mod.II transmitter in the equipment compartment; (2) the
missile control panel in the cockpit; (3) a transmitting
antenna on the nose gear door and (4) the missile relay
control box in the equipment compartment.

The pilot's control stick grip contains the switch button
whereby the pilot maneuvers the missile in flight.

OPERATION

The pilot visually identifies his target and if within
the ramges shown on the operational envelope diagram, he
initratea a dive

The missile is launched while the airplane is in a dive
on the target and the dive must be maintained until mis-
sile impact. The airplane must remain "on target" for a
minimum of 5 seconds prior to impact to stabilize the
missile path.

After launching, the missile is aligned with the pilot's
line of sight to the target by means of a correlation
radio link, whereby the pilot sends directional commands
to the missile. It is possible to send up, right, down
and left signals or any two adjacent commands simulta-
neously. The missile control system is an "on-off" or

"bang-beng" type and pilot control of command magnitude
is not provided.

No fire control system or optical sights are needed for
launching or guidance of the missile. Bullpup missile
attacks on ground targets are possible in any weather
condition permitting visual identification of the target.

1 JULY 1957
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SERVICE TEST

TYPICAL ATTACK

Evasive Action

Launch Point

Align Missile With Line Of
Sight By Means Of Radio Link

Initiate Pull Qut

At Missile Impact 5-sec. minimum Pilot

Control Required

\/ Before Missile Impact

1 JULY 1957
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SERVICE TEST

GENERAL ARRANGEMENT-XASM=-N=-7 BULLPUP MISSILE

37.8

< ) . 12.OTDIA.
; |

18.56
(CONTROL FINS)

126.0

TYPE - Air-te-Surface WARHEADS - 280 1b. Fragmentation Bomb GUIDANCE - Pilot control by radio link
TAKE-QOFF WEIGHT - 550 1lbs. 250 1b. General purpose bomb LAUNCH RANGE - 8,000 ft. to 15,000 ft.
PROPULSION - Selid propellant recket 250 1b. Low drag bomb LAUNCH VELOCITY - 250 kn. to 500 kn.
THRUST - 12,550 1bs. DIVE ANGLE - 0°* to 70°

BURNING TIME - 1.5 sec. ACCURACY - 50% within 40 ft. of target

1 JULY 1957 A4D-2 WITH BULLPUP



SERVICE TEST

BULLPUP MISSION OPERATIONAL ENVELOPE

ALTITUDE X 1000 FEET

500 KNOT LAUNCH

MAXIMUM RANGE
50,000 FEET AT
45 DEGREE DIVE

L)
TARGET © 2

A RE "
-] 10 12 14 16 18 20 22 24
RANGE X 1000 FEET

EXPLANATION OF OPERATIONAL ZONES

1. Meximum launch range determined by limiting
minimum missile velocity at impact teo Mach 1.

2. Range of pilot's ability to acquire and re-
cognize such targets as bridges, tanks, or
surface ships - 8,000 to 15,000 ft.

3. Minimum missile flight time of five seconds
required for pilot to optimize aim point.

4, Minimum terrain clearance of 500 feet

5. Minimum launch range required to give €000
feet terrain clearance at 3G pull-up to avoid
small arms anti-aircraft fire.

€. Max. dive entry altitude to keep speed to
500 knots (true). Dive brakes open, idle
thrust, entry M = .75

NOTE: The carriage of three XASM-N-7 Bullpup missiles on the air-
plane does not impose any additional flight or strength re-
strictions above those which may exist on the basic airplane.

REFERENCE: MARTIN ENGINEERING REPORT NO, 6427

1 JULY 1957
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SERVICE TEST

PERFORMANCE
(1) (2) (3) _
CONFIGURATION 1-1050 1b. Store 3-XASM-N-7 2-XASM-N-7 Missiles
Centerline Missiles Plus 1-300 Gal.Ext.
CONDITION = Fu:l Tank On C. L.
TAKE-OFF WEIGHT 1b. 15,492 16,330 17,880
Fuel (JP-4) 1b. 5200 5200 7150
Stall speed - power-off Im, 110 113 118
Wind required for catapult from H-8 In. 2 5 12
Combat radius n.mi. 372 306 A9
Mission time/cycle time hr. /hr. 1.8/2.1 1.6/1.9 2.7/3.0
COMBAT WEIGHT (60% initial fuel + steres) 1b. 13,412 14,250
Fuel (JP-4) 1b. ' 3120 3120
Rate of climb at S, L. (A) ft. /min. 10,100 8050
Combat ceiling (a) ft. 44 000 41,200
Max. speed at S. L. (a) kn. /M 575/.87 533/.81
Max. speed at 35,000 ft. (A) kn. /M 518/.90 501/.87
LANDING WEIGHT 1b. 10,183 10,419
Fuel (JP-4) 1b. 911 939
Stalling speed - power-off at S. L. k. 89.1 90.3
Wind required for arrested landing
with MK. 5 Med 1 (155 ft.) arresting gear . 6 7
NOTES
(A) Military thrust
(B) Performance is based on preliminary A4D-1 flight test results. Combat radii are based on fuel cemsumption
data from Wright Aeronautical Divisien Specificatien Ne. N-890-A for the J65-W-16 engine dated 5 December
1952, revised 1 March 1955, increased .
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SERVICE TEST .

COMBAT RADIUS DESCRIPTION

LOW ALTITUDE ATTACK PROBLEM

Start Engine, Climb-Out Cruise-Out Descerd Combat Climb-Back Cruise-Back Reserve
Take-Off, and | At maximum rate | At speed for |To sea level At sea level [ At mexinum rate|At speed for Fuel allowance:
Accelerate of climb with maximum range (no fuel con- for 5 minutes of climb with |maximum range 5 percent of
Fuel for 5 min. | military power |at optimum sumed-no dis- with military military power |[at optimum initial fuel
with normal on course to cruise altitude. tance covered). | power. No dis-| on course to cruise altitude. plus 20 minutes
power at sea optimum cruise | (Drop any ex- |Launch missile. | tance made optimum cruise at speed for
level. altitude. ternal tanks good. altitude. meximum endur-
when empty). ance at sea
level.
LOADING CONDITION (2)
Cruise-back 429ln (M=.
43,400 ft. (M=. 75) 42,000 ft.
Cruise-out 408kn (M=.71) —m 37,100 .
35,500 ft.
e
=
?, Descend
-
Reserve <O
' Combat
. SN L i
Combat Radius = 306 n.mi.

1 JULY 1957
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SERVICE

STANDARD AIRCRAFT GHARACTERISTIGS
A4D-2 SKYHAWK (ASM-N-7 MISSILES)

DOUGLAS AIRCRAFT COMPANY, INC., EL SEGUNDO DIVISION

24 MARCH 1958 A4D-2 (ASM-N-7 MISSILES)



WING AREA 2600 SQ FT
WING SECTION
ROOT: NACA O0DOB-L1-25-.0875(.5X230)
TP NACA 0005-825-50- 0787 (5X230)
MAC. 12964
ASPECT RATIO 291

012345678
[(rEEaEeR S
SCALE -FEET

275"

EEBFLAK PROTECTION AND
BULLET RESISTANT GLASS

[JSELF-SEALING TANK
E=INON SELF-SEALING TANK

PROTECTION
| SELF-SEALING CELL 107 LBS
2 PILOT
! INTEGRAL 29 LBS.
| REMOVABLE (PROV) 125 LBS.

3 ASM-N-T
GUIDED MISSILES

064 SKIN INCREASED TO 100
FOR FLAK PROTECTION

012345678
OIS T
SCALE -FEET

ARMAMENT 8 TANKAGE

A4D-2 (ASM-N-7 MISSILES)
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SERVICE

POWER PLANT MISSION AND DESCRIPTION WEIGHTS
No. & Model..- (1) J65-W-16A Axial ) . ) Loading Lbs. L.F.
Flow Turbojet Without After- The A4D-2 is a lightweight, high-performance,
burner carrier-based, jet-powered airplane designed for Empty 8823
dive, glide, and loft bombing as well as missile Basic 9219
Manufacturer ..............Wright Aero attacks against ground targets. Design 12504 7.0
Spec. No. .....ceveeene. W.AL.C. N-890-B Cambat 14250 6.1
Tang b ciiimimvimnnia 1048, 10 The Bullpup weapons system is intended to increase Max. T.0. (Field) 17880*
DiBMEter ..cvvveereesreeseeisieennnee. O1 1ML materially the effectiveness of the A4D-2 airplane Max, T.0. (Cat) 17880*
in the destruction of such ground targets as sur- Max. Land. (Des.)
RAT ING faced submarines, coastal shipping, bridges, trains, Basic 11556
grounded aircraft and similar targets, moving or Emergency 17880%
Mil. 8300 RPM 7700 1bs. stationary. All weights are calculated.
Norm. 8030 REM 6780 lbs. * Includes 2 missiles plus 300
The Bullpup system is designed for considerably gallons external fuel.
higher kill probability than conventional bombing
systems.
FUEL AND OIL
Gal. No. Tanks Location
DEVELOPMENT 573 1) Wing
237* 1 Fusela
Contracts: NOa(s) 55-189 and NOa(s) 56-119 *Se1f-sealing e
gx?cgléggt: Jizu:;togggsl?gzhégzlh:g?led] Total useable fuel: 800 gallons
5 | H
ORDNANCE 5

MISSILES: (3) ASM-N-7 on
Special Pylons
FIXED GUNS/RDS. AMM.

2 Mk.12 Mod.O 20mm/100 rds.
per gun

Status: Five airplanes are being fitted with pro-

visions for Bullpup installation. Pro- Fuel Spec. .............. MIL-F-5624 or
posal pending for incorporation on sub- MIL-F-5572
sequent aircraft. 2.8 gal. mounted on engine
0il Spec............. MIL-L-7808
DIMENSIONS ELECTRONICS
Equipment Carried In Basic A4D-2
Electronies Control .... AN/ASQ-17
S D 203 s 2 TACAN ....oovveeecesrssssenssseness AN/ARN-21
LENZLN cvveeevreecnreesenneaeneenes. 034 TEL
Height wociniasin, 15,0 £E Additional Equipment For Missile
Max:. Trend ..o 7.8 ft. tem
Turn,Rad. (nose)........cccee.....20.5 £t Missile Guidance System
Wing Area ........cccveeeneee. 260 8q. T consisting of:
Antenna
Control Bex
Transmitter
Control Box

24 MARCH [958
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SERVICE

PERFORMANCE SUMMARY

ATTACK

(A) Full Flaps
(B) Half Flaps
(c) Military thrust

Total 106 aircraft.

CBD‘;,H:E; 2 ASM—N—T MISSILES
TAKE-OFF LOADING CONDITION HISEILES 1-300 GAL. EXT,
FUEL TANK
| TAKW-OFF WEIGHT 1b, 16,330 17,880
Fuel 1b. 5200 7150
Payload 1b. 1650 1100
| Wing loading . 1b. /sq. ft. 62.9 68.8
Stall speed - power-off kn. 113 118
Take-off run at S.L. 25 kn. wind (A) ft. 1360 1620
Toke-off run at S.L. - calm. (B) ft. 1990 2440
Take-off to clear 50 ft. - calm (B)ft. 2890 2350
Max. speed/altitude C) kn./ft. | 533/10,000 531 /9700
Rate of climb at S.L. C fpm 7000 6100
Time: S.L. to 20,000 ft. (# min. 3.8 4.3
Time: S.L. to 30,000 ft. C min. 6.9 8.0
Service ceiling (100 fpm) (C) ft. 38, 900 36, 800
Combat range n.mi. 746 1157
Average cruising speed kn/M 414/.72 414/.72
Cruising altitude(s) ft. | 35,700 - 40,700 33,500-41,500
Combat radius n.mi. 300 541
Average cruising speed kn/M 422/.73 422/, 73
Mission time/cycle time hr. /hr, 1.9/2.2 4.9/5.2
7y 0% FUEL 60% FUEL
COMBAT LOADING CONDITION @ B ®uo STORES
COMBAT WEIGHT 1b. 14,250 12,600
Engine power MILITARY MILITARY
Fuel -1b. 3120 3120
Combat speed/combat mltitude  kn./ft. 528/3. L. 572/S. L.
Rate of eclimb/combat altitude fpm/ft. 8200/ L. 10.600/3.T..
Combat ceiling (500 fpm) ft. 40, 600 44,700
Rate of e¢limb at S.L. fpm 8200 10,600
Max. speed at S.L. kn/M 528/.80 572/.87
Max. speed/altitude kn/M/ft. | '500/.87/35,000] 524/.91/35, 000
[ LANDING WEIGHT 1b. | ® 10,405
Fuel 1b. 925
Stall speed - power-off kn. 90,2
| Stall speed - with approach power kn, 86,9
NOTES

(D) Performance is based on Contractor's preliminary flight tests of the A4D-1. Combat range and radius are based on
fusl consumption from Wright Aeronautical Division Specification No. N-890-B for the J65-W-16A engine, (coordination
copy) received 24 January 1957, increased 5%.

(E) A maximum operating spot aboard a CVA-19 (angle deck) class carrier consists of 46 aircraft on the flight deck with
elevators and landing area clear and 60 aircraft on the hangar deck with hangar bay fire doors and elevators clear.

A4D-2 (ASM-N-7 MISSILES)
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SERVICE

SPEED CLIMB
IHACH HUHBE'R
50 . 8 9 .95 50
= 5 -
w L =
8 40 = 3 o Y KN N
o 1 (o] h A N
- N, hNEOVL o AN A
5 N h Y — N A L)
I N N I 30 N \\ly
& 30 \:.‘\{_\L N 5
A N {
g N N, N g h Y E
.: ‘\ b \: X = A
H 20 “.\ H 20 Dawa k\
L= §
\ < N
N L
N \‘ NS
10 10 ¥ N,
N = NCTS
by N
- E h
S.L. s.L. AVEA "
440 460 480 500 520 540 560 580 0 2000 4000 = 6000 8000 10,000 12,000 14,000
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TAKE—-OFF COMBAT RADIUS
1
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SERVICE

DECK WIND REQUIRED DECK WIND REQUIRED
FOR CATAPULTING FOR LANDING
TT T T LT T T T T T 1T 11 7 HERABREERERE
CATAPULT END SPEED LIMITED BY 74 "ENGAGING SPEED LIMITED BY
[ /777777 MAXIMUM END. SPEED 7 T r
[ ——— wmaximuM FIRING PREssURE | | |/ e (VIRFLARE STRUCTURE *1NFT
4o~ = ™ AIRPLANE STRUCTURE 4o
. .
2 i
n
' 3
g %0 e 5%
4 4
: ¥
& Ty X
w : 3 2
0 20 2 Pk 74 o 20
5 Al /) o
> | { -h'\ y. g
o K //1 =
2 10 f - 210 <
— f\,/ =
= i { ‘}\' i 7 ES — /'f
= i > -
> { { ,/{ ¥ ; /' % -]
= f ' py Z o0
E 3 \\/ E 3
= { 4 = S
)4 S —F
r A -
=10 =10
7 3 AN HISSILES ‘
1 M-N- o NORMAL LANDING WEIGHT
-20 jdEEENENN -20 | A I Y O [
8 10 12 4 16 18 20 22 9 10 i 12 13 4
TAKE-OFF WEIGHT=1000 LB. LANDING WEIGHT = 1000 LB.
NOTES :
(1) Catapult take-off speed corresponds to .84 C for (3) Approach speed equals 1.2 times power-off stalling
hydraulic catapults and to NATC recommended minimins speed.
for steam catapults. . - g
P (4) Engaging speed is limited by airplane deceleration of
(2) Airplane structural limits for catapult take-off are: 5.14g below 11,556 1bs and by horizontal hook load of
horizontal hook load = 94,400 1bs., maximum accelera- 59,400 1lbs. at weights above 11,556 1bs.
tion = 5.08g, and firing pressure limit of 3600 psi
on HB catapult due to gear limit.

A4D-? (A

SM-N-7 MISSILES)
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SERVicE

NOTES

COMBAT RADIUS DESCRIPTION
LOW ALTITUDE ATTACK MISSION

Fuel for 5 min.
with normal
power at sea

military power
on course to
optimum eruise

at optimum cruise
altitude.
(Drop any exter-

sumed-no dis-
tance covered)
fire missiles.

military power.
No distance made
gocd.

military power
on course to
optimum cruise

START ENGINE CLIME-QUT CRUISE-OUT DESCEND COVEAT CLIMB-BACK CRUISE-BACK RESERVE
TAKE OFF AND At maximum rate | At speed for To sea level At sea level for|At maximum rate |At speed for Fuel allowances
ACCELERATE of elimb with maximum range (no fuel con- 5 minutes with |of climb with maximum range at| 5 percent of

optimum cruise
altitude.

initial fuel
plus 20 minutes
at speed for

Reserve 29

Sea Level

level. altitude. nal tanks when altitude. maximum endur-
empty). ance at sea
level,
Combat radius = Climb-out + Cruise-out = Climb-back + Cruise-back
LOADING CONDITION (1)
42,800 ft. g Cruise-back  V ecruise = 43 kn. (M= .75)
41,300 ft.
Cruise-out V cruise =414 kn. (M = .72) \ 37,500 ft.
35,700 ft.

:Start engine,
take-off, accelerate

—

ioeq‘qmm

vombat at S.L.

300 nautical miles

24 MARCH 1958
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SERVILE

STANDARD AIRCRAFT CHARACTERISTICS
A4D-2 SKYHAWK (TANKER)

DOUGLAS AIRCRAFT COMPANY, INC, EL SEGUNDO DIVISION

7 APRIL 1958 A4D-2 TANKER



SERVICE

PROTECTION
1 PILOT
WING AREA 26005Q.FT B rLAK PROTECTION & BULLETY INTEGRAL 29LBsS
WING SECTION: RESISTANT GLASS PROVISIONS 125LBS.
ROOT NACA 0008-11-2 50875(5X230) 7] SELF-SEALING TANK 2.SELF-SEALING CELL 107 LBS.
TIP NACA 0005 825-50-0787(5X230) =] NON-SELF -SEALING  TANK
MAC 12964 IN
ASPECT RATIO 2.91
Y
5 I0FT
SCALE
iy .‘u
—-— . I s
IN-FLIGHT FUELING STORE-300 GAL [ 180 GAL.

084 SKN INCREASED TO .|
FOR FLAX PROTECTION

\‘- 24!&5!:”1‘!: -

/ —_—
CATAPULTFTG.
IBXSSEHRTRE .o

DESCRIPTIVE ARRANGEMENT ARMAMENT & TANKAGE
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SERVIC

POWER PLANT MISSION AND DESCRIPTION WEIGHTS
No. & Model (1) J65-W-16A Loadings be.  LE
Axial Flow Turbojet Empty 8763
Without Afterburner B . Basic 9050
] ) The basic A4D-2 airplane can be converted into a Flight Design 12,504 7.0
MFR, -Wright Aeronautical refueling tanker by installation of a Douglas In- Refueling 17,728 4.9
Spec. No. - W.A.C. N-B890-B Flight Fueling Store, a pilot's console and a pro- Max. Take-off
(Coordination Copy) visions kit. Field 20,000 4.4
i t 20,000 4.4
Length 1;?_ in, The loading consists of the fueling store (con- Maxca'f:}fﬁlm '
DiamBter .ccmiemcincesnenssssnnes in. tlining 300 @110!13 of fu.el] on the centerline ii’ield 16,000 5.5
bomb rack and 150-gallon fuel tanks on the two Arrested 12,000 7.0
wing stations. Additional fuel may be transferred '
from the tanker's internal fuel tanks.
Two A4D-2 attack airplanes form a team of tanker
Mil, 8300 RPM 7700 1bs.
Norm. 0 " ) and receiver with complete compatibility in alti-
o, SCSO.RTM. 6780 Ibe tude, cruise speed and range. FUEL AND OIL
Gal.  No.Tanks Location
The combat radius of the receiver airplane is in-
573 1 Wing
creased approximately 50% with one refusling. Ad- 237 1 Fuselage
?\i:iTM1 range can be achieved with multiple re- 200 1 Cf, Fueling Store
s 300 2 Wing Stores
1400 gal. total useable fuel.
Fuel Grade.......meesemmcsensssness JP=0
ORDNANGE Fuel SpeC......ccocsnreseeees MIL-F-7917
Nene 3.25 gal. mounted on engine
0il Spec. .............. MIL-L-7808
DIMENSIONS ELECTRONICS
Electronics Control.......AN/ASQ-17
consisting of:
Span 27.5 ft.
AT —— 0 Y e
Height .. 15.0 ft. A ias
Max, Tread ....cocommmnnna?«8 £t : : 3
Turn. Rad. (n08e€) ..oocsocrrssrerns 20.5 . Piregtien Findep
Wing Area........oomnen: 260 sq. ft TACAN AN/ARN-21
"Tapeline™ Dead reckon. computer
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SERVICE
=

PERFORMANCE SUMMARY

TAKE-OFF LOADING CONDITICON

®2-150 GAL ExT.

TANKS PLUS

300 GAL. REFUELING
STORE ON CENTERLIKE

QFF WEIGHT 1b, 19,904
Fuel (Jp-5) 1b. 9520
Payload (max, fuel for transfer) (A) 1b. 6825
Wing loading 1b. /sq. ft. 76,6
Stall speed - power-off kn. 125
Take-off run at S.L. 25 kn. wind (B) ft. 2130
Take-off run at S.L. - calm (C) ft. 3100
Take-off to clear 50 ft. - calm (C) ft. 4125
Max. speed/altitude (D) kn./ft. ] 830/10,000
Rate of climb at S.L. (D) fpm 5400
Time: S.L. to 20,000 ft. (D) min. 5.0
Time: S.L. to 30,000 ft. (D) min. 10.1
Service ceiling (100 fpm) (D) ft. 34,200
Range (E) n.mi. 1542

Average cruising speed kn. /M 415/.72

Cruising altitude(s) ft. | 30,800/42.500

REFUELING LOADING CONDITION - 60% int. fuel

(@ HOSE_AND DROGUE

(3) HOSE_AND DROGUE
EXTENDED

plus full refueling store and ext. tanks. RETRACTED

REFUELING WEIGHT 1b. 17,728 17.728
Engine power . MILITARY MILITARY
Fuel (JP-5) 1b. 7344 7344
Max, speed/refueling altitude kn/ft. | s03/30,000 458/30, 000
Max. endurance speed/refuelingalt. kn./ft.| =2ss/70.000 247 /30, 000
Max. rate of climb/refueling alt. fpm/ft. | 1600/30.000 900/30, 000
Combat ceiling (500 fpm) 1t 16 400 71800
Rate of climb at S.L. fpm 6200 8200
Max. speed at S.L. kn./M =00/ 99 300/.45 (Maximum Design Limit Speed ol Hose and Drogue)
ANDING WEIGHT 1b. (11,332
Fuel (F) 1b. 948
Stall speed - power-off kn. 94.1
Stall speed - with approach power kn, 91.4

(A) See fuel available for transfer vs.
(B) Full Flaps

(C) Half Flaps

(D) Military thrust

(=) l\'axi'nm range available,

1057, increaged o,

NOTES

distance (see chart)

Normal take-off, cruise at optimum conditions and reserve allowance,

(F) £% of fuel not transferred plus 20-minute loiter at maximum endurance at sea level.

(G) Performance is based on Contractor's preliminary f1ight
Wright Aeronautical Division Specification N-890-B for the J65-W-1€A engine, (coordination copy) received 24 January

tests on the A4D-1,

No fuel transferred.

Range is based on fuel consumption from

A4D-2 TANKER
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SERVICE

SPEED ENVELOPE CLIMB
WT. = 19,904 L8,
I@wt. = 17,728 LB. 50f
(HOSE AND DROGUE EXTENDED)
- —— —LINES OF CONSTANT MACH NUMBER .
[ ' L1 () () " i -
i pm A i 7 .8 9T e
8 Li') o I
3 8
I 30 | 30
w w
=3 =
: 2
5 2 520 % .
< B < />
%
3 e ) e‘é
10 1oj- .
X AN
- —4 ‘k
S.L. B 4 HE ] ] ]| 1 8]
200 250 200 350 N00 350 S L) 1000 2000 3000 %000 5000 6000 000
SPEED — KNOTS RATE OF CLIMB — FP.M.
TAKE-OFF IFUEL AVAILABLE FOR TRANSFER AT 350 NAUTICAL MILES
, 30,000 FT.
N S
5
e 2 g -t oPTIMUM CRUISE Foadiy .
| - ALTITUDE—St] —tALT1 TUDE
- ) s 1 —
| e 3 a
= =1 |
¢ 2T oF é NORMAL THRUST={ 1]
=8 01
S || 22 § 7 LOADING CONDITION.(D
== ;
s /
ol 1 0
12 18 14 15 16 17 F] 19 20 | E 10 20 30 %0 3 380 920 @
WEIGHT— 1,000 LB. ALTITUDE—LOOO FT. SPEED— KNOTS
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SERVICE

DECK WIND REQUIRED DECK WIND REQUIRED
FOR CATAPULTING FOR LANDING
TT T T LT T T T 0T T T 4 [ balgl
i CATAPULT END SPEED LIMITED BY 4 Emmﬁ' SPEED ]l‘l'llTEE BY
" /7777r77p MAXIMUN END. SPEED T
B MAXINUN FIRING PRESSURE / : AIRPLANE STRUCTURE LIMIT
w0 ™ = AIRPLANE STRUCTURE %0 |
} L
L »
g 30 s “.l \ 5 30
x Al z
' x
: tamp :
8 @ 20
: 20 S d j’l _ 7 a
! o [ 4
g J ,\ ﬁ'l p. g
) P RS Z o
a ’ M IR 4 o
x g N z p~
L) [ et ™
g 1 /4 *,'b 4 = et
= g | v ﬂ L g < / g o >
= #I < = >
= A = 5
= L] ‘( x - -
i 4 ‘Gf ”
=10 T ' 2
Zdh B
TANKER 4 L
TAKE-OFF WEIGHT:% TANKER LANDING _WE | GH T
-20 1 [ 4 ol LT L TITTT 1
8 10 12 1 16 18 20 22 9 10 i 12 13 ]
TAKE-OFF WEIGHT-1000 L8, LANDING WEIGHT = 1000 LB.
NOTES :
(1) Catapult take-off speed corresponds to .84 C for (3) Approach speed equals 1.2 times power-off stalling
hydraulic catapults and to NATC recommended minimins speed.
£ t ts.
Gristeem catanLie (4) Engaging speed is limited by airplane deceleration of
(2) Airplane structural limits for catapult take-off are: 5.14g below 11,556 1bs and by horizontal hook load of
horizontal hook load = 94,400 lbs., maximum accelera- 59,400 1bs. at weights above 11,556 1lbs.
4 tion = 5.08g, and firing pressure limit of 3600 psi
on HB catapult due to gear limit.
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SERVICE

FUEL AYAILABLE FOR TRANSFER - LB.

TANKFR FUEL AVAILABLE FOR TRANSFFR AT OPTIMUM CRUISE ALTITUDE VS. DISTANCE

LOADING coNDITION (D)

8000
7000
CLIMB TO OPTIMUM CRUISE ALTITUDE
6000 A : ! } 1
5 MINUTE ALLOWANCE FOR HOOK-UP AND
1 TRANSFER OF FUEL AT 30,000 FEET
REGION AFFECTED BY NON- TRANSFERABLE
INTERNAL FUEL ?FUSEL!GE TANK 3273 GAL.)
AN AND 47 GAL. OF WING TANK FUEL
5000 / ~J
e .
ILITI
Léfgpngﬁgas WITH
ING CONDITIONS
4000 é)lun@o)
3000
2000
1000
o To0 700 300 500 %00 700 500

DISTANCE-NAUTICAL MILES
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SERVICE

NOTES

COMBAT RADIUS MISSION WITH ONF. IN-FLIGHT REFUELING

TANKER LOADING CONDITION @

WARM-UP, TAKK-OFF AND ACCELERATE:

level static thrust.

CLIMB: On course to optimum cruise altitude with military thrust.

CRUISE OUT: At altitudes and speeds for maximum range.

CONDUCT REFUELING: Refuel receiver 5 minutes at speeds for maximum
endurance at 30,000 feet with hose and drogue extended. No cred-
it for distance covered. Includes climb back to optimum cruise
altitude,

CRUISE BACK: At altitudes and speeds for maximum range.

DESCEND TO SEA LEVEL:

RESERVE: 5% of total fuel not transferred plus fuel for 20 minutes
at speed for maximum endurance at sea level.

5 minutes at normal rated sea

COMBAT RADIUS = CLIMB + CRUISE-OUT = CRUISE-BACK

MISSION TIME = TIME REQUIRED FOR CLIMB + CRUISE-OUT + CONDUCT RE-
FUELING + CRUISE-BACK

CYCLE TIME = MISSION TIME + 20 MINUTES RESFERVE LOITER TIME

42,600 ft, 428 km. (M = .74)

— —

No fuel used, no credit for distance covered.

39,600 ft.

MCDEL A4D-2 RECEIVER CONFIGURATION
INCLUDES: ONE 2025 LB, STORE, 2-150 GAL. EXTERNAL
FUEL TANK3, AND IN-FLIGHT REFUELING PROEE.
WARM-UP, TAKE-OFF AND ACCELERATE: 5 minutes at normal rated sea
level static thrust.
CLIMB: On course with tanker to tanker's optimum eruise altitude
with military thrust.
CRUISE OUT: At tanker's optimum cruise altitude and speed.
HOOK-UP AND REFUEL: Refuel for 5 minutes at speeds for maximum
endurance at 30,000 feet.
CRUISE QUT (Cont.): At altitudes and speeds for maximum range.
Drop external tanks when empty.
DESCEND TO SEA LEVEL: No fuel used, no credit for distance cover-
ed,
DROP STORE
COMEAT: At sea level for 5 minutes at military thrust.
CLIMB: On course to optimum cruise altitude with military thrust.
CRUISE BACK: At altitude and speeds for maximum range.
HESERVE: 5% of initial fuel plus fuel for 20 minutes at speed for
maximum endurance at sea level.

COMEAT RADIUS = CLIME + CRUISE-QUT + CONTINUED CRUISE-OUT = CLIMB
+ CRUISE-BACK

MISSION TIME = TIME REQUIRED FOR CLIMB + CRUISE-OUT + HOOK-UP AND
REFUEL + CONTINUED CRUISE-OUT + COMBAT + CLIMB + CRUISE-BACK

CYCLE TIME = MISSION TIME + 20 MINUTES RESERVE LOITER TIME

— —
— —
— — — —

33,600 ft.

29k, M=.73) — 432,700 £t

Re fuel-30,000 ft, e ) I

490 Gal. Transferred 29,400 ft. Drop External Tanks |

417 N.Mi. Out. When Empty i

|

Reserve \ I

e~ TANKER. MISSION TIME = 2.1 hrs. CYCLE TIME = 2.4 hrs. \|
———— = RECEIVER.MISSION TIME = 4.3 hrs. CYCLE TIME = 4.6 hrs. *.’a;. Combat

S.L. AN AN
le COMBAT RADIUS = 870 N.Mi. *
(O LOADING CONDITION COLUMN NUMEER
A4D-2 TANKER 7 APRIL 1958



STUDY

MISSILE SYSTEM CHARACTERISTICS
A4D-2 SKYHAWK — XASM-N-8 CORVUS

ROTE DOUGLAS AIRCRAFT COMPANY, INC,
Although presented as incorpor- EL SEGUNDO DIVISION

ated in actual airplanes, this
missile system is a study only.
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STUDY

GENERAL ARRANGEMENT

DIMENSIONS
SPAN e 2751t
Length ..o, 39.4 ft
Height ..., 15.0 ft

Launcher
/ Missile

1 JULY 1957
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STUDY

DESCRIPTION

The A4D-2 is a light weight, carrier-based attack air-
plane vhich can effectively carry and launch XASM-N-8
Corvus air-to-surface missiles.

One Corvus missile is carried on each wing on a special
displacement-type launcher installed in place of the

ejector racks.

Since the Corvus missile is still in the early design
stages, the complete system compatibility cannot be

determined at this time.

STATUS: Study only.

ELECTRONICS

Fauipment Carried In Basic A4D-2

Electronics Control....... AN/ASQ-17
consisting of:
UHF Cormunication
IFF
Coder
Direction Finder

TACAN......ccrvurrerrennersansnsnensaen AN/ARN-21
"Tapeline" Dead reckon. camputer

Extermal Stores

Marker-Beacon Rec.......... AN/ARN-12
VOR REC iiuiniiinsmsiisiaastesas AN/ARN-14

Additional Fjuiprent For Missile
System - Information Not Avail-
able

FUEL
Gal, No. Tanks Location
573 1 Wing
237" 1 Fuselage

*Self-sealing
Total useable fuel: 800 Gallons

Fuel specC........ccceus MIL-F-524 or
MIL-F-5572

LAUNCHING EQUIPMENT

Corvus XASM-N-8 Launcher

WEIGHTS
TWO
**=* OADINGS CORVUS
MISSILES
Empty 8840
Basic 9183
*Combat, 17417
**Flight Design 12504
**Landing Design 11556
**Catapulting Design 19910
Useful Load
Pilot 200
Internal Fuel (800 Gal.) 5200
0il 30
Trapped Fuel & 0il 29
Corvus Missiles (2 0 1750#) 3500
Corwus ‘Launchers - Adapters 20
300 Gallon Drop Tank 183
Centerline Rack Installation 67
300 Gallon Fxternal Fuel 1950
Oxygen FEquipment 27
Parakit & Seat Pan 31
Total Useful Load 11437
Gross Weight - Take Off 20277
*Less 40% Useable Fuel (440 Gallon)
**See Spec. SD-495-2
***A]11 Leading Conditions Based On JP-4 Fuel

1 JULY 1957
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STUDY

GENERAL ARRANGEMENT

XASM-N-8 CORVUS MISSILE

38

-
N
S~

.@z_\y\>

192

50

WEIGHT - 1750 1lbs.
PROPULSION - Liquid Rocket
IMPULSE - 183,000 1b,-sec.

WARHEAD - Nuclear XW-40

LAUNCH VELOCITY - 150 kn. to M=1.0
LAUNCH ALTITUDE - 400 ft. to 50,000 Ft.

RANGE - 170 n.mi.- Against Radiating Target

1 JULY 1957
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STUDY

TYPICAL AIR-TO=-SURF*

CE ATTACK

Missile Homes

1 JULY 1957
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STUDY

PERFORMANCE

CONFIGURATION

(1)

One 1050-Lb. Store

(2)

Two Corvus Missiles

(A)
(B)
(C)
(D)

Military thrust

Low altitude attack mission defined in MIL-C-5011A.
Modified high altitude attack mission. See next pag: for mission definition.

Performance is based on preliminary A4D-1 flight test results.
data from Wright Aeronautical Division Specification No. N-890-A for the J65-W-16 engine dated 5 December
1952, revised 1 March 1955, increased 5%.

CONBLITION One 300 Gal. Tank
TAKE-OFF WEIGHT 1b. 15,492 20,277
Fuel (JP-4) 1b. 5200 7150
Stall-Speed-Power-0ff kn. 110 126
Wind Req'd For Catapult From H-8 kn. 2 25
Combat, Radius n.mi. 372 (B) 517 (C)
Mission Time/Cycle Time hr./hr. 1.8/2.1 2.5/2.8
COMBAT WEIGHT (60% Initial Fuel + Stores) 1b. 13,412 17,417
Fuel (JP-4) 1b. 3120 4290
Rate Of Climb At S.L. (A) ft./min. 10,100 6300
Combat Ceiling (A) ft. 44,000 35,800
Maximum Speed At S.L. (A) kn./M 575/.87 526/.80
Maximum Speed At 35,000 Ft. (A) kn./M 518/.90 465/ .81
LANDING WEIGHT 1b. 10,153 10,463
Fuel (JP-4) 1b. 911 1019
Stall-Speed-Power-0ff kn. 89.1 90.4
Wind Req'd For Arrested
Landing With MK. 5 Mod, 1
(155 Ft.) Arresting Gear kn. 6 8
NOTES

Combat radii are based on fuel consumption

1 JULY 1957
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STUDY

COMBAT RADIUS DESCRIPTION

MODIFIED HIGH ALTITUDE ATTACK PROBLEM

Reserve

Drop External 300
Gal.Tank When Empty

LOADING CONDITION (2)

Start, Frgine Climb-out Cruise-out Attack Combat Climb-back Cruise-back Reserve
Take-off and At meximum rate| At speed for At final cruise| At 35,000 ft. |To initial cruise|] At speed for Fuel allowances
Accelerate of climb with long range at |out altitude. for 5 minutes |back altitude is | long range at & of initial
Fuel for 5 min.| military power | optimum cruise |[Fire missiles. | with military laccomplished optimum cruise | fuel plus 20
‘with normal on course to altitude (drop power. No during combet. altitude. minutes loiter
power at sea optimum cruise | any external distance made INo distance made at speed for
level. altitude. fuel tanks when good. good. maximum endur-
-mpty). ance at sea
level.
42.600 Ft- — Cmise mck Q 446 }m. IM: .78}
39,800 Ft.
Combat At
35,000 Ft.
® Cruise Out @ 420 kn. (M=.75) 33,600 Ft.

Combat Radius = 517 n.mi.
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